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DISEASES  OF  THE  EAR  IN  CHILDREN. 

By  CHAELES  H.  BURNETT,  M.D. 


DISEASES  OF  THE  EXTERlirAL  EAE. 

In  the  following  pages  those  under  fifteen  years  of  age  are  considered 
children.  The  percentage  of  children  in  earKjases  varies  in  different  coun- 
tries, or  in  different  parts  of  the  same  country.  Marian,  of  Bohemia,  states 
that  twenty-five  per  cent,  of  his  cases  of  ear-disease  are  children,  about 
equally  divided  between  the  sexes.  Burkner,  of  Gottingen,  places  the  per- 
centage at  forty-seven  and  three-tenths,  and  Bezold,  of  Munich,  places  it 
at  twenty-one  and  two-tenths,  respectively,  in  their  experience. 

In  this  country,  Blake,  of  Boston,  finds  that  twelve  per  cent,  of  his 
cases  are  children.  Spencer,  of  St.  Louis,  states  that  in  private  practice 
seventeen  per  cent,  of  his  cases  are  children,  while  in  the  public  clinio 
children  constitute  twenty-seven  per  cent,  of  the  cases.  In  New  York  A. 
H.  Buck  finds  twenty  per  cent,  of  his  cases  in  private  practice  are  children, 
and  Sexton  gives  fifteen  per  cent.  My  own  experience  shows  that  in  Phila- 
delphia twenty-two  and  a  half  per  cent,  of  the  cases  in  the  Polyclinic  are 
0      .  1 
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ehildrcn,  while  in  private  practice  tlie  percentage  is  eight  and  a  half  in  my 
last  twii  luindred  consecutive  cases. 

The  auditory  apparatus  of  a  child  differs  iu  some  respects  IVom  that 
of  an  adult  In  tlie  child  the  auricle  and  the  auditory  canal  are  much 
smaller  tliau  in  the  adult,  while  the  mcmhmua  tympaui  and  the  ossicles  in 
the  middle  ear  are  of  full  size  at  birth.  The  drum-cavity  is  of  the  same 
size  in  the  iiew-lwrn  child  as  iu  the  adult,  but  there  is  no  mastoid  process 
in  eonm^lion  with  it,  as  the  mastoid  cells  are  devcloix'd  at  a  later  period. 
The  iutermd  ear  is  the  same  iu  the  child  as  iu  the  adult,  though  the  semi- 
circular canals  stautl  out  in,  the  cmnial  cavity,  free  from  the  dense  osseous 
tissue  which  finally  encases  them  iu  the  older  Ixtne.  These  differences, 
especially  those  in  the  external  ear,  should  rccciv^e  a  little  closer  regard. 
Therefore  the  reader's  attention  is  called  to  the  following  anatomieal  de- 
fcriptIon» 

The  external  ear  of  the  chlki  consists  of  the  auricle  and  a  fihro- 
(•artilaginous  auditory  caoal^  the  latter  being  terminated  at  its  fundus  by 

the  mcmbraua  tymjiani.  In  the 
adult  we  find  hetweeu  the  auricle 
and  the  membrana  tymjiani  an 
osseous  canal,  an  inch  or  more  in 
length.  In  the  child,  however, 
there  is  no  osstH^ms  auditory  canal 
iu  its  complete  state.  Between 
infancy  and  maturity  the  annnlus 
tympanicus  may  be  said  to  be 
gra<lnally  transformed  into  an 
osseous  tube.  Natural  dehis- 
cences persist  in  ihv  anterior  wall 
of  the  auditory  canal,  sotm'tinies 
until  the  fifth  year.  They  are 
analogues  of  the  incisure  Santo- 
riuL 

At  birth  the  temporal  hone 
consists  of  three  sejiamte  parts, 
— the  pyramid,  the  squama,  and 
the  anuulus  tymjmuicus.  (Fig.  1.)  By  the  end  of  the  first  year  of  life 
osseous  union  has  taken  phu^e  Ix'tween  these  jiarts.  The  child's  tcniporal 
boue,  however,  is  very  different  from  that  uf  the  adult.  Development  con- 
tinues until  the  age  of  puberty,  when  the  hone  is  complete.  In  the  pyramid 
of  the  young  child,  in  that  part  containing  the  internal  ear,  the  semicircular 
canals  are  not  covered  in  hy  the  eatux'llatwl  tissue  which  is  found  later  in 
life.  In  ttie  s<|uama  we  find  no  develoix^l  mastoid  cells, — merely  the  tmee 
of  an  antrum.  The  external  osfiCM>us  auditory  canal  does  not  exists  excepting 
iu  the  anmdus  tympanicus,  which  finally  ilevelops  outwaixily  into  the  bony 
canal.     The  auricle  is  joined  to  the  aunulus  tympanicus  by  fibrous  tissue,  is 
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laihiit'fl  temporal  bone.    (Oray.) 
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rm-  pliabW,  but  quite  short,  wliicb  brings  the  riHulia  of  the  auricle  very 
mni"h  nearer  tlie  drum  than  in  older  oJiiJdroii  or  in  adults.  Hrrice  the 
urnibcaxui  tynipaiu  iu  the  iiiiant  niay  be  «aid  to  be  siiperfieiallv  pW-cd,  and 
f&iJy  Kached — doinotinies  very  unfortunately  bo — by  any  one  umniptdating 
10  tJu?  externa)  meatus. 

TTie  middle  ear,  or  tymjianic  eavity,  is  the  sj»aee  lying  between  the 
nKter  furiai'e  of  the  pyramid  and  the  inner  surface  of  the  annul U8  tvm- 
ftmaL<,  and    the    nieiubrana   tynipaui, 

aod  bound 4^1    Ix'hiud    by   the   union  of  Fio.  2. 

tW  fiiBiiinn  and  the  pyramid  in  the 
Rgicn  of  the  inajiitoid  antrum.  An- 
Imiirly  the  tympanic  cavity  is  open  to 
tikr  EiKtacbiau  tube. 

In  the  tyni|>anic  eavity  are  swung 
tW  timee  auditory  osnicles, — the  roal- 
kms  tlie  incus,  and  the  stapes.  The 
int  i»  inserted  by  its  8o-<'alkiJ  handle 
iMoliie  OMembrana  tympani,  and  by  its 
hmd  MitknihiU'S  with  the  Ixidy  of  the 
The  iiieu^  by  itB  long  pntxt^ss  is 
to  the  sta|tes.  The  stapes  by 
[fitaft-plftte  18  in^erteii  into  the  oval 
r,  thod  completing  the  junction 
the  niembrana  tympani  and  the 


ew. 


LKfT  Tyxpamc  Cavity  laid  Opes.  ( Bur- 
nett,)—!, mastoid  cells  lal<1  open;  2,  head  of 
malleus;  S,  mallous;  4,  annulus  tjrmpanlctu; 

6,  membnutA  tympani ;  6,  Iowit  mastoid  eetls: 

7,  martoid  proro*s:  8.  the  vestibule;  9,  stiipei 
In  the  oval  wliiduw ;  10,  position  of  cochlea, 
removed ;  11,  Jugular  foua. 


GuiMar  of  Enr-IHaeage  tn  Children. 
» commonest  eauses  of  aural  diRiiw?  io  Hiiklhotxl  are  the  aente  cxan- 
aeute  and  ebronie  catarrh  of  the  nares  and  naso-pharynx,  diph- 
^ diflCBdes  of  die  heart,  and  heix-ditary  «v[)liilis;  while  in  older  eliildreii 
trphoid  fever  has  much  to  answer  for.  Measles  and  di|>l»theria  together, 
r,  do  not  aflect  i>ne-quarter  a.-?  many  ears  as  scarlet  fever. 
Unl/onmitiwyt. — Shallowness  of  the  uielies  of  the  round  and  oval 
wiadoirSy  on  the  inner  wall  of  the  drum-cavity,  fevers  a  retrogression 
•f  fwdllng  in  the  mue«nn^  membrane  of  these  parts.  A  greater  depth  of 
■iches^  ttiiK-cially  in  that  of  the  oval  wimlow,  where  tlie  HtajK-s  »lU, 
iv«i>nible  for  healing  and  favors  ehronicity  of  disease.  Thus  may 
explained  many  ea.sc,s  of  profound  tlcjifne-ss,  even  deaf-diimbiK^s,  in 
dilhlfm,  without  rcftorting  to  an  hypothesis  of  disease  in  the  internal  ear, 
or  Ubynntii. 

lu  hydrocr!phal«8  tfie  tem[>oral  bone  is  [)ushwl  dowuMatxl  by  the  suiier- 
imU'nt  water,  the  external   aialitory  eaual   being  forei^l  iu  the  same 

Ab  arrott  of  development  may  oocuir  iu  the  middle  ear,  tlie  exteraal  ear 

DCtfiDal;  and  the  reverse  may  also  Vie  f(mud. 
I  In  in&nry  and  up  to  the  fourth  year  (Hus<:hke)  a  deficiency  or  a  gap  in 
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the  bone  of  the  external  auditory  c-anal  at  the  anteriar  lower  wall  may  he 
fotiud,  elfjijiil,  however,  by  codiieetive  tissue.  Through  this  oi»eniug  iu- 
flamraatinn  may  extend  from  the  exterual  ear,  by  uleeratiou  of  the  skin,  U* 
the  parotid  gland  aud  the  lower  jaw.  Defects  tu  ossifieatiou  are  fre^juent  in 
the  tegmen  tympani^  with  normal  dura  mater,  iu  the  earotid  canal,  near  the 
front  part  of  the  tympaaic  cavity,  and  in  tlie  facial  canal.  These  explain 
the  ready  oceurrenee  of  facial  palsy  iu  otitis  media.  Defects  in  the  bone 
arc  f(juud  also  lu  the  floor  of  the  tympanum  over  the  jugular  fossa,  in  the 
rudimentary  cortex  of  the  mastoid,  and  in  the  scpiama.  Inflanimatiou  may, 
through  these  deficiencies  iu  tfie  bone  about  the  car,  be  transmitted  to  t!ie 
brain,  inducing  a  fatal  terminatiou  of  an  aural  disea^se  In  a  child. 

Hy|)erffimia  of  the  pL'trous  boue  occurs  markeilly  in  variola  and  in 
typhoid  fever.  The  ear-disease  so  often  following  these  maladies  may  be 
thus  accounted  for. 

IIy|jerostosis  of  the  |>etrous  kme  may  l)e  the  result  of  ossifying  |^M?ri- 
ostitis  iu  ftetal  life  or  iu  early  childhowL  It  always  leads  to  great  deafness 
and  dcaf-dumbuesa. 

GarU^y  or  ulcerative  ostitis  of  Schwartze,  attacks  the  petrous  bt>ne  most 
fre{|ueutly  of  all  the  cnmial  bones.  It  is  usually  the  result  of  an  acute  or 
chronic  suppuration  of  the  soft  tissues  of  the  car,  which  has  extendal  to  the 
adjacent  Ijoue.  It  is  rarely  the  result  of  primarj'  periostitis.  Caries  of  the 
temporal  bone  otlen  licals  ^vithout  much  loss  of  hearing  if  the  labyrinth  has 
escaped  the  attack.  Ne<Tosis  is  much  less  common  than  caries.  However, 
nearly  the  wln.ilc  temiKUid  bone  may  lie  thrown  oil*  and  yet  the  jmtient 
survive.  The  fatal  I'esults  of  caries  and  necrosis  usually  arc  due  to  purulent 
meningitis,  abscess  of  the  brain,  phlebitis  of  tlie  sinuses,  with  pyemia,  or 
t4>  a  coml>iuiitiiui  of  them  alb  Death  sometimes  results  simply  from  fcdcma 
of  the  brain,  caused  pi\>lKihlv  bv  interference  iu  the  cin-ulation  In-  a  remote 
phlebitis  and  embolism.  It  is  now  admittenl  that  brain-abscess  is  the  result 
and  not  the  cause  of  aural  necrosis.' 

True  taberckfi  are  rai'ely  fouud  iu  ttie  petrous  bone,  but  they  do  exist,  as 
shown  by  Zaiifal. 

Malfomuitions  of  (he  AuMe. — Complete  absence  of  one  or  botli  auricles 
may  be  the  result  of  arrestcti  development.  There  may  aim  Ix-  abs<nice  of 
parts  of  the  auricle,  or  there  may  exist  simply  a  microtia,  tiic  parts  Ixing 
perfect  in  form.  Usually  with  gix^t  deformity  of  the  auricle,  raalformatioiis 
in  the  deei>er  parts  of  the  ear  exist, — e.fj.,  atresia,  stenosis,  or  absence  of  the 
meatus  or  the  labyrintii.  Such  anomalies  are  I'eferrtMJ  by  Virchow  to  dis- 
turl>auce8  in  the  closure  of  the  first  branchial  cleft,  and  are  ofteo  associated 
with  cleft  indate  and  unilateral  atrophy  of  the  face  (Schwartze).  Sometimes 
excessive  development  of  the  auricle  is  observed. 

FiJftula  aunts  congcnUa  of  Ileusinger  is  not  uuconimoo,  and  may  l>e  re- 
garded as  a  remnant  of  the  first  branchial  cleft.     It  is  characterized  by  a 
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small  opeuing  oue  ceutimetre  above  and  in  front  of  the  tragus.  Sometimes 
th^  opening  is  found  in  the  lobule  (Botz).  The  cicatricial  depressions  in  the 
>kin  in  the  same  region  are  also  due  to  imperfect  closure  of  the  branchial 
fii^sures.  These  defects  are  sometiraos  associated  with  other  auricular  mal- 
formations and  with  fi.stulce  in  tlie  neck.  The  fintula  anris  congenita  8t)me- 
times  discharges  a  creamy  matter  containing  pus, 

liV/lammaHon  and  its  BestUts. — Erythema,  eczema,  and  intertrigo  <if  thr 
anricle  are  common  in  early  cliildhotid.  The  latter  is  usually  seen  behind 
tlie  anricle.  Grangrene  of  a  spontaueous  uatui*e  may  l>e  tbund  in  nui"«liugs, 
but  is  not  ciDmmon  (Schwartzc).  Syphilitic  lupus,  jiemphigus,  and  congeni- 
tal ichthyosis  are  often  seen  in  the  anricle.  In  fact,  all  skin-diseases  which 
affect  the  integument  near  the  auricle  may  also  aflcct  the  latter.  Eczema  is 
the  most  common  affecti«»u  of  the  skin  attacking  the  auricle,  both  in  the  acute 
and  the  chronic  fonn.  If  allowed  to  become  very  chn)nic,  it  may  jierma- 
nently  thicken  and  discolor  the  auricle.  One  of  the  most  aunoying  results 
of  eczema  of  the  auricle  is  the  matting  of  the  hair  brought  about  by  the  dis- 
charge!* from  the  broken  skin.  This  skin-disease  is  otlen  due  to  disorders 
in  the  child's  digestion,  but  in  most  eases  the  disease  is  greatly  agujravated 
by  the  local  irritation  and  iuterference  from  the  jratient's  fingers,  and  the 
improi>er  management  of  others. 

Very  often  wearing  a  c^p  leads  to  maceration  of  the  baby's  auricle  and 
the  side  of  the  head  lx?hind  it.  Intertrigo  is  the  first  step,  and  then  eczema. 
Even  in  this  first  stage,  tlie  parts  should  not  be  washed  with  soap  and 
water,  nor  even  with  water  alone.  The  parts  affected  may  be  smeared  with 
bland  sa^ssafras  or  cpiiuce-seed  mucilage,  or,  still  better,  sprinkletl  with  a 
powder  c<jmpos«i  of  etpial  jwrts  of  Hubbuc's  oxide  of  zinc  and  starch* 
The  |)elliclc,  or  crust,  which  this  forms  with  the  secretions  from  the  ecze- 
niatous  skin,  should  be  allowe<l  to  remain,  as  it  ]wittH'ts  the  inflamefl  skin 
and  favors  healing.  If  the  yellowish  crusts  of  har*leue<I  serum  get  very 
thick,  and  must  be  removed,  in  the  more  chronic  form,  then  soften  with 
fiweet  oil,  and  gently  remove  them  ;  but  avoid  this  in  the  acute  stages.  In 
acute  eczema  the  skin  must  be  protected  as  in  burns.  Adhesions  between  the 
auricle  and  the  side  of  the  head  may  be  prevented  by  anointing  the  parts 
with  sweet  oil,  cosmoline,  vaseline,  or  lanoline.  In  children  who  ai\'  eating 
solid  food."? — in  those  from  four  to  fifteen  years  of  age — all  highly  nitro- 
^gcnized  fo<xls  must  \yc  avoidcil.  In  children  of  the  age  of  ten  ycai^s  I  have 
found  chronic  eczema  of  the  auricle  kept  up  by  eating  pies,  cheese,  sweets, 
and  ]>ickl€s. 

For  the  treatment  of  all  other  skin-diseases  of  the  child's  auricle  the 
reader  is  referred  to  works  on  cutanetnis  dis<^ases, — with  this  mution,  tliat 
the  various  appl legations  to  the  dist^at^wl  skin  of  the  extenial  ear  must  not  be 
allowed  to  clog  the  external  auditory  amal  nor  to  run  down  upou  the  drum- 
membrane. 

Boxing  the  ears,  piilling  the  ears,  and  swabbing  the  canal  for  imaginary 
wax  and  dirt  must  be  most  cai-efully  avoided.     Boxing  the  ears  is  apt  to 
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produce  nipttire  of  the  druxa-membrane,  by  the  force  of  the  column  of  aJr 
driven  suddenly  against  it.  The  mere  rupture  of  the  normal  dniiii  is  uot 
m  serious  an  injury  as  many  suppose,  as  merely  the  protti-tor  of  the  mucous 
lining  of  the  drum-eavity  haa  been  ruptured,  and  not  an  Jrn|x>rtaut  factor  iti 
hearing.  Therefore,  if  this  sliould  oeenr,  healing  by  first  intention  will 
genemlly  ensue  if  nolliing  is  dropix'd  into  the  ear,  and  if  the  meiitus  i- 
filletl  with  eottuu  to  iire\'e)it  tiie  ingress  of  air.  The  injury  to  hearing 
whieli  may  attend  the  rupture  of  the  drum  by  a  blow  on  tJie  ear  is  not 
attributable  to  tlie  rent  in  this  membrane,  but  to  a  eoneomitant  eoncnssion 
of  the  auditory  nerve,  Tiiose  imiHtrtaiit  ditlerential  faets  shoidd  (k;  lx)rne 
in  mind  in  the  consideration  of  the  medico-legal  aspects  of  rupture  of  the 
drum  from  a  "  i)ox  on  the  ear."  It  must  also  J>e  shown  in  any  assert (xl 
case  of  injury  of  this  kind  that  the  membrana  tympaui  and  the  rest  of 
the  auditory  apparatus  were  in  got^  order  before  the  blow,  and  also  whether 
immediately  after  the  injury  any  form  of  rem4x1y  yvn^  put  info  the  ear  by 
the  patient,  his  friends,  or  his  pliysieiau,  as  sueh  treatment,  by  entering  the 
drum-cavity  througli  the  hole,  would  certainly  injui'e  the  middle  ear,  and 
cause  the  real  malady  in  this  impurtaut  oi^u. 

Pulling  tlie  ears  is  o|jen  to  nearly  as  much  (tbjtx^tion  as  *'  iKJxing"  them^ 
since  the  attachments  of  the  auricle  to  the  auditory  canal  are  of  such  a 
nature*  that  ti-action  upon  them  is  communicated  to  the  sensitive  fundus  of 
the  canal,  and  even  to  the  membrana  tympani.  Menw  pain  and  injury  are 
often  the  result  of  this  rude  and  culpable  manipulation  of  the  ear. 

On  the  other  hand,  an  excessive  care  of  the  ear,  by  washing  away  the 
wax  from  the  meatus,  often  abrades  and  inflames  the  coneha  and  the 
meatus.  This  should  l^e  avoided,  as  wax  is  not  dirt,  and  sboulil  remain 
where  nature  puts  it.  The  su]>erfluons  wax  w^ill  roll  out  in  little  crumbs, 
every  dav  or  two,  and  removes  itself  l>v  roltln;::  Into  tlie  Cftnrlia.  But  more 
on  tills  topic  will  be  given  when  cuusideriug  the  afl'ectious  of  the  external 
auditory  canal. 

Wounding  the  carfifar/e  in  piercing  the  lolinlc  fi>r  ear-rings  sometimes 
occurs.  Tin's  is  due  tu  the  fact  that  this  remnant  of  barbarous  adorn- 
ment is  relegated  to  jewellers  for  preparation,  and,  as  they  are  ignorant  of 
anatomy,  they  are  not  aware  that  sometimes  the  cartilage  of  the  auricle 
extends  fur  into  the  lobule.  This  is  wounded  in  the  piercing  and  usually 
causes  severt^  inflammation.     The  ejirs  had  bett^-r  not  be  pierced  at  all. 

With  the  exception  of  the  atn^iele,  the  various  parts  of  the  audit(try 
apparatus  cannot  be  8e<Mi  without  special  mani}Mdatit>n  and  the  use  of 
instruments.  Hence  a  short  cHuisideration  of  tlie  nieans  of  exarainiug  the 
auditory  canal,  tlie  membrana  tympani,  and  in  some  instances  tlie  middle 
ear,  is  now  in  order. 


*  Sexton  iind  Pinkcrton. 
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EXAMINATION  OF  THE  EAR. 

This  can  be  done  properly  only  by  moans  of  good  reflected  li^ht,  as  it 
is  neither  easy  nor  satisfactory  to  examine  tiic  ear  by  dircet  rays  of  any  kind 
of  light,  excepting  those  from  an  elecrtric  light  held  on  the  head  by  means 
of  a  foreliead-band.  Usually  tiie  reflected  light  of  day  or  of  a  candle  or 
lamp  wiU  be  found  amply  sufficient,  A  sjMiculum  or  ear-funnel  is  always 
necessary,  even  in  infants.  Down  this  sjwculum  the  light  may  be  thrown 
or  rfflet'ted  from  eitlier  a  hand-mirror  or  a  fore- 
'  head-mirror  (see  Figs.  3  and  4). 

The  anriole  must  be  drawn  slightly  upward 
and  backward,  while  the  gpeeulum  is  directed 
downward  and  forward.  Care  must  Ije  taken 
not  to  push  the  speculum  too  far  into  the  child's 
meatus,  for  reasons  already  given, — viz.,  the 
,  shortness  of  its  auditory  canal  and  the  proximity 

of  the  raembrana  tymjiani 
Fi*5'  *  to  the  external    meatus. 

Henee  it  is  easy  with  a 
slender  sj>eculum  to  touch 
and  wound  the  drum- 
membrane.  The  specu- 
lum must  have  a  diameter 
of  from  two  to  three  mil- 
limetres for  infants,  and, 
as  a  nde,  no  child's  ear 
will  take  a  speculum  with 
a  diameter  of  more  than 
fi>ur  or  Ave  millimetres. 
If  the  meatus  and 
FteehMd-mltTor.  canal  are  tille<l  with  secre-  Hand-mirror* 

tlon,  syringe  these  parts 
gently  with  warm  water,  or  mop  them  out  gently  with  absorbent  cotton  on 
a  cotton-holder.     After  syringing  the  external  canal,  it  should  be  mopped 
drj'  by  means  of  al^sorbeut  cottun. 

Cerumen  eolleets  stimetimes,  but  not  often,  in  the  meatus  of  children. 
Masses  of  epidermis  and  wax  alsth  sometimes  collect  here  and  form  the  so- 
called  keralcms  obturam.  It  is  said  by  Von  Troeltsch  that  after  scarlet 
fever  the  external  auditory-  canal  may  beetime  filled  with  desfjuamated  epi- 
thelium.    If  so,  syringing  with  warm  water  will  remove  the  obstruction. 

At  birth  the  so-called  vctmix  casrosa  fills  the  external  auditory  canal. 
The  merabrana  tymimni  is  at  this  time  covered  with  a  thick  layer  of  epi- 
tliclium  or  can],  and  it  seems  to  lie  nearly  horissontal,  as  the  auricle  and  its 
fibrous  canal  arc  pushed  ujnvard  on  the  infant's  head,  which  brings  the 
lower  wall  of  the  auditory  cimal  nearly,  if  not  quite,  in  coutact  with  the 
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memlirana  tympanf.  Hence  to  get  a  view  of  the  meiiibrana  the  eye  must 
be  diixx:twl  upward,  or  the  auricle  must  be  pulled  somewhat  dowuwaixl  in 
order  to  straighten  the  canal. 

From  this  i>eciiliar  condition  of  the  external  ear  in  the  new-born,  it  is 
probable  tliat  at  birth  all  children  hear  p(x>rly.  This,  however,  is  8oon 
overcome  by  the  lowering  of  the  auricle  and  the  externa!  oiiia!,  and  by 
the  drying  of  the  aforesaid  matters  in  the  canal  and  their  exfoliation  and 
dropping  from  the  ear.  They  eoidd  be  syringed  out  if  necessary,  which, 
however,  is  rarely  the  case. 

Sijnn(/inf/  the  Ear. — In  syringing  the  ear  of  a  cliild  or  an  adult,  but  e8]>e- 
cially  in  syringing  an  infant's  ear»  the  nozzle  of  the  syringe  nmst  1m?  larger 
than  the  meatus  of  the  ear,  in  oixler  to  prevent  the  entrance  of  the  instru- 
ment into  the  canal.  Hence  the  so*cailled  ear-syringes  which  are  made  with 
a  kind  of  nipple-like  prolongatiou  of  the  uozzh?  are  es|>ccially  reprehensible, 
as  they  can  enter  the  mraius,  and,  from  their  length  of  half  an  inch  or  more, 
can  reach  and  wound  the  membrana  tympaui.  That  this,  and  brui.sSng  the 
meatus  by  this  means,  are  done,  the  author  knows  well.  Hence  the  ordiuary 
haitl-rubber  enema-syringe,  No,  2,  the  so-called  male  syringe,  is  not  only 
amply  sufBcicnt,  but  the  only  safe  s\Tinge  within  the  reach  of  all,  With 
this  an  ounce  or  two  of  warm  watei'  may  be  thrown  into  an  infant's  or  a 
young  child^s  car,  and  the  return  current  caught  on  a  towel  held  closely 
under  the  ear.  To  hold  a  cup  of  any  kind  under  the  ear  of  a  young  patient 
will  be  found  very  inconvenient. 

THE  AUDITORY  CANAL. 

Following  the  anatomical  order,  the  next  part  of  the  ear  afler  the  auricle 
is  the  external  auditory  canal,  or  meatus.  Its  peculiar  fibrous  nature  aud 
freedom  from  bone  in  the  infant  have  been  descrilx<i.  Gradually,  as  the 
child  gro\vs,  the  outer  surface  of  the  annulus  tympanicus,  in  which  the  mem- 
brana  tympani  is  inserted,  grows  outwaitl,  and  we  find  tlie  indications  of 
the  formation  of  an  osseous  canal  between  the  auricle  and  the  niembrana. 
This  is  not  complete  in  development  before  adult  life,  though  practically, 
aud  hence  eliuically,  we  nmst  regard  the  child  of  five  years  as  having  already 
an  osseous  external  auditory  canal.  Tlie  skin  which  is  reilected  from  the 
auricle  and  lines  this  canal  is  exquisitely  thin  and  sensitive,  and  is  held 
closely  to  the  bony  mnal  by  dense,  tight  fibrous  tissue.  In  fact,  the  skin 
lining  the  ext^^rnal  auditor)'  canal  is  verj'  much  like  a  periosteum. 

Malformations  may  occur  in  the  auditory  canal,  with  malfurnmtious  else- 
where in  the  head.  The  canal  may  be  entirely  absent,  a  congenital  condi- 
tion, with  entire  absence  of  auricle  and  membrana  tympani.  Also  a  con- 
genital atresia  causcxi  by  membranous  or  osseous  tissue  may  be  detected  in 
some  instances.     Of  course  such  cases  are  ho|>ele88ly  deaf-mutes. 

Foreign  Bodiea  in  the  Ear. — This  is  a  subject  which  is  of  great  im- 
portance to  the  general  practitioner,  be<>ause  he  is  generally  the  first  to  see  a 
child  who  has  got  something  in  it^s  eai*.     Aftei-wards,  the  sjwcialist's  aid  is 
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invoked  if,  as  is  generally  the  case,  the  manipulation  of  the  ear  has  been 
either  useless  or  harmful.  Let  it  be  written  at  the  outset  in  the  most  em- 
phatic manner  that  the  mere  euti-anee  of  a  foreign  substance  into  the  ear 
is,  in  itself,  of  verj'  little  importance.  In  no  case  has  injniy  to  the  child 
ever  arisen  fnjm  the  mere  pi-esence  of  a  foreign  substance,  like  a  Ijead,  a 
seed,  or  a  button,  in  it?  ear.  It  is  the  unskilful,  rough,  and  lacerating 
efforts  at  its  removal  which  have  invariably  producet!  Uie  real  injury. 

In  addition  to  these  statementij,  let  it  be  remeraberctl  that  M'datever  the 
child  has  put  into  its  own  ear,  or  had  put  there  by  otlicr  children,  is  cer- 
tainly small  enough  to  come  out,  and  can  be  removed  easily  if  the  methods 
are  understood  and  there  is  no  swelling  of  the  meatus  or  canal  brought 
about  by  previous  rough  efforts  at  removal. 

No  child  ever  complains  of  pain  from  the  entrauce  into  the  ear  of  the 
substances  named,  or  of  those  similar  in  form  aud  surface.  A  rough,  jagged 
substance  can  never  get  into  the  ear,  because  the  endeavor  to  put  it  there 
hurts  and  causes  the  child  to  resist,  or  desist.  I  have  known  beails  and 
jsroall  seeds  to  lie  for  years  in  children's  ears,  without  any  discomfort. 

The  first  advice,  therefore,  to  the  |>atient — ^aud  the  family  physician  too, 
unless  he  can  make  a  diagnosis  in  the  case — is  to  let  the  ear  aloue,  when  a 
child  says  there  is  something  in  it.  Usually  at  this  point  the  parents  get 
alarmed,  nin  for  the  first  dijctor,  and  frighten  him  into  the  Ijelief  that  stimo 
tbing  is  in  the  ear.  Instead  of  calming  their  fears  by  stating  how  harmless 
18  the  mere  presence  of  such  a  thing  in  the  ear,  aud  assuring  himself 
by  careful  examination  with  mirror  and  sj>eculum  whether  there  is  any 
foreign  body  in  the  canal,  he  too  otlen  proctitis  directly  to  pr<ibe  the  car 
or  to  look  in  by  direct  light,  aud  concludes  by  thinking  that  he  sees 
something,  and  increases  the  alarm  of  paivuts  aud  child  by  dwelling  on 
the  serious  cousec|ueiice  of  allowing  anything  to  remain  in  the  ear.  He 
proceeds  now  from  bad  to  worse  by  using  improper  instruments  to  remove 
sometimes  an  object  which  is  not  in  the  car  at  all.  In  fact,  no  one  but  an 
aurist  of  exjiericnce  should  ever  touch  an  ear  with  any  kind  of  metallic 
instrument,  even  of  the  most  delicate  and  special  form.  At  this  stage  of 
the  ease  we  have  sketched,  if  there  is  a  small  bead  or  seed  in  the  ear,  a  few 
syringefuls  of  warm  water  will  bring  out  the  foreign  substanw.  This  I 
have  done,  even  when  the  auditory  meatus  and  canal  were  swoUcu  and 
tender  from  antecedent  rough  handling  on  the  }>art  of  others. 

Firdf  then,  do  not  be  alarmed  youi-self,  and  you  will  allay  the  fears  of 
the  patients'  parents. 

Secandf  do  not  do  anything  but  ascertain  whether  there  is  really,  as 
asserted,  an\iLhing  in  the  ear. 

Tlnrd,  do  nothing  but  syringe  the  car  for  the  removal  of  the  object  if 
itailly  there. 

Should  you  not  be  able  to  diagnose  its  presence, — and  I  trust  you  will 
know  enough  to  diagnose  l>etweeu  a  jicarl  button  and  the  membrana  tympaui, 
— invoke  the  aid  of  some  one  who  you  think  can.     Duty  to  yourself  and  to 
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your  i)atient  r>nmniamls  yon  to  Im*  quick  to  sec  your  own  ignorance  in  many 
c-ases,  and  you  do  the  host  survit^e  to  your  young  jikatieut  by  ackuowktlgiujj, 
at  least  to  yourself,  your  inability  to  make  a  diagnosis  in  a  oaso  of  foreign 
body  in  tlie  ear.  You  can  never  injure  the  j^iatient  by  gently  syringing 
the  ear  with  warm  water.  But  }om  dare  not  do  more  with  your  limited 
knowledge,  without  incurring  the  risk  of  doing  the  ehikl  irrejmrable  injury 
— j>erhaps  of  destroying  its  life^ — by  your  misraanagement.  1  know  many 
iuFfanws  where  the  hearing  has  l>een  entirely  destroyetl  and  the  child  tor- 
tiirwl  with  }fain,  !iot  by  the  pre?ience  of  the  f<ireign  b<jdy  in  its  ear,  iiut  by 
utterly  unjustifiable  efforts  at  its  removal  by  probes,  forceps,  etc.,  in  tlie 
hands  of  those  whose  eomnion  sense  shouhl  have  taught  them  l>etter.  It  Is 
inipossibk'  for  anyone  not  a  s|>eeialist  to  diagnose  [lositively  the  presence  of 
a  foreign  body  in  the  car,  if  it  has  gone  beyond  the  meatus,  and  of  course 
it  follows  tliat  he  is  also  unable  to  remove  it,  excejitiug  by  trann-water 
syringing.  Therefore,  1  have  given  all  the  treatmnnt  neeessar}'  for  the  suc- 
cessful managemeut  of  such  cases  by  the  general  pmetitiouer.  If  you  can- 
not remove  the  foreign  body  by  syringing,  let  it  remain  in  the  ear^  until 
the  patient  can  consult  an  aurist.  No  foreign  botly  can  ever  reach  the  brain, 
unless  |)Us!hh1  there  by  the  hand  of  the  surget)n. 

When  roaches,  fleas,  or  insects  of  any  kind  get  into  the  ear,  a  few 
dnips  of  sweet  oil,  or  any  fixed  oil,  will  smother  them,  and  relieve  the 
suffering  eau.scd  by  tlieir  movements.  TIjc  removal  of  tlie  dead  insect  falls 
under  the  same  form  of  proceefling  as  already  given  ft)r  beads,  etc.  Use  no 
itistniments;  for  nothing  worse  tlian  tempomry  deafness  will  result  from  its 
remaining  in  the  ear,  but  death  may  result  if  the  physician  should  forget  his 
nnfituees  for  such  work  and  attempt  its  removal  by  picks,  pincers,  etc.  The 
sooner  this  conservative  proceeding  is  ft)llnweil  by  the  general  practitioner 
in  cases  of  foreign  body  in  the  car  of  children,  the  sooner  we  shall  cease  to 
read  of  the  disiister  attending  the  entrance  of  a  foreign  substance  into  the 
ear,  which  In  reality  is  a  very  trivial  matter  if  not  improperly  treated 
at  the  outset. 

In  3*jrae  very  rare  instances  maggots  have  been  known  to  get  into  the 
ears  of  childix-n  affected  with  otorrhoea.  If  such  an  accident  occur,  a  drop 
or  two  of  chI(rrofi>rm  or  ether  will  destroy  a  raaggot^s  life  instantly,  whereas 
syringing  the  ear  with  warm  water  only  makes  the  maggot  more  lively  and 
the  pain  in  the  car  more  intense. 

Rfjffx  Phrnornena, — In  rare  instances  epileptlftjiTn  ]>henomena  liave 
arisen  from  the  presenw  of  a  foreign  body  in  the  ear.  Sometimes  paretic 
symptoms  have  also  shown  themselves  on  the  side  of  the  body  correspond- 
ing to  the  ear  in  which  the  foreign  substance  lies.  Whenever  such  phe- 
nomena not  otherwise  easily  explicable  aris<;  in  children,  the  ears  sliould  be 
examined  as  the  possible  seat  of  the  cause  of  irritation.  Of  course  the 
line  of  action  is  plain  if  a  foreign  body  is  fotind  in  the  ear :  it  must  Iw 
taken  out.  But  all  the  precautions  already  given  as  to  this  proc<xiu!x^  must 
be  careful Iv  observtxl. 
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War  in  the  Ear. — Wax,  or  cerumen,  rarely  fwx}imujlate8  in  plugs  in  a 
^i  tar  to  msch  an  extent  as  to  intt»rfi-re  with  hearing.  IT,  however, 
■dk  nwM  form,  syringing  with  warm  water  m  all  that  is  reqiiirwl  ihr 
ikirreiDovaL  All  forms  of  spoons,  picks,  etc.,  will  hurt  tJie  ear,  and  ai't 
Jul  u  imfortuttately  as  in  attempts  to  remove  any  other  foreign  substance 
.ioBtheear. 

Aonimalationa  of  wax  in  the  ear  may  be  softened  by  instilling  into  the 
ar,  a  few  tunes  before  syringing,  five  or  ten  di-ops  of  the  following : 

B  Sixlii  liicarb.,  gr.  xx  \ 

Glycerini,  f^i; 

Aqua),  f  jvii. 
Misce. 
S. — Apply  warm  to  the  ear. 

Kow  an«l  tlien  there  are  found  in  the  cars  of  children  from  five  to  ten 
old  hard,  li^ther\*,  or  even  homy  plu^s  com|K»fted  of  himinfe  of  epi- 
with  a  little  cerumen  in  the  outer  end,  near  tlie  meatus.  Tht'se 
ylttgi  quite  fill  the  canal  and  render  the  ear  totally  deaf.  Their  removal  is 
tlfioQif  and  can  be  ace^^jmplishLxl  only  after  eontiuiicd  use  of  the  ahove- 
MBMd  solveul  dfopa  and  jiatient  syringing.  If  this  docs  not  acf-oraplish 
fbeir  rwnoval,  it  must  be  done  by  means  of  sjiecial  instruments  umler 
JBiOntmitkm  from  the  forehead-mirror.  It  is  needless  to  say  tliat  l)y  this 
^^■i^the  cAHe  sliould  pass  into  the  hands  of  one  s{x*eially  qualified  to  ti'etit 
^B.  I  have  known  the  deafness  and  pain  arising  from  tlie  pmssure  of  these 
^Kud  t»]ug:«  in  the  auditors-  canal  to  t^KJ  treated  for  years  as  due  to  other 
^■iBWitti,^>ri»urse,  without  Ix'netit.  Finally,  when  the  true  cause  \\u&  fouud 
9St  bf  otic  able  to  make  an  examination  of  the  ear  and  a  diagnosis,  restora- 
te  to  blearing  and  health  soon  followed. 
^K  Both  thi'!*e  at-eumnlations — of  wax  and  of  larainm  of  epithelium — often 
^Btttbetr  Ix-ginning  to  the  efforts  of  parents  and  nurses  at  elratiiiig  the  eni*s 
of  diildnet).  It  ib  a  mistake  to  regard  wax  as  dirt,  and  a  greater  error  to 
efforts  at  its  removal  from  the  auiliior\'  canal.  Some  wax  is  needed 
die prt)te<,*tiou  and  comfort  of  tlie  ear,  and  the  supei-fiuous  wax  will  roll  out 
ihfi  ooDclia  every  day  or  two,  and  can  be  easily  removed  fmm  that  part 
€Sir.  If,  however,  a  swab  or  any  form  of  fl|x»on  is  used  for  removing 
'fitJio  the  canal,  as  much  as,  or  |>erhaps  more  t!mn,  is  removed  by  such 
iBpiMDenti«  will  l)e  pushed  into  the  canal  and  gradually  packet]  down  upon 
drTjm-membrane.  At  the  same  time  more  or  Iciss  abrasion  of  tlie  deli- 
»kin  of  the  canal  occurs.  When  wax  and  piec(?s  of  ejii I  helium  arc 
down  upon  the  drum,  deafticss  is  rxju  the  i*esult,  of  which  the  very 
tMBg  ehild  is  ntieonseious,  the  natural  escape  of  flakes  of  dead  skin  and 
pttm  of  wax  from  the  ear  is  interrupted,  and  as  more  epithelium  is 
duoWD  off  Ijehind  the  mass  the  latter  gradually  grows  to  one  of  the  afore- 
tlid  keraiakia  plugs.  Beneath  these  plugs  a<ioner  or  later  maceration  and 
nkefatiim  take  plaoe,  polypi  spring  up,  and  the  membrana  tympani  may  be 
ttiiM  and  r\rM|K*inc  inflammation  finally  result  from  improjier  efforts  at  a 
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toilet  of  the  car.  Furtlierraore,  tlie  presence  of  these  plogf*  of  wax  and 
skin,  when  they  ]m\e  begun  to  i>ress  ujvon  the  skin  uf  the  e:uml  and  irri- 
tate the  external  ear  and  tlie  membnina  tvinpani^  may  iiuhK-e  epileptiform 
phenomena  in  any  one,  but  especially  in  cliihireu. 

It  ia  certainly  wise,  therefore,  to  refrain  from  any  toilet  of  the  ear^ 
which  is  not  only  not  required  but  may  even  lead  to  a  direful  train  of 
phenomena. 

Aspcrf/ilhts. — If  the  wax  is  removed  from  the  external  auditory  canal ^ 
the  fungus  aiHiHl  the  asixTgillus,  a  variety  of  motdd,  may  grow  in  the 
fundus  of  the  ear  upon  the  raenibrana  tympani,  The  spores  of  the  plant 
do  not  flourish  in  the  presence  of  ear-wax,  as  I  have  testinl  by  exiK'riment, 
but  readily  enter  the  ear  and  grow  upon  an)'  morbid  secretion  found  tliere 
if  t!ie  wax  has  l)ecn  wiyyod  away  and  if  in  so  doing  the  jjaticut  or  the  at- 
tendants have  abmded  the  skin  and  ^K^rmitted  the  escaix*  of  a  little  blood 
or  serum  into  the  ttinal.  This  fnrni.shes  the  fitting  soil,  and  soon  the  spores 
of  the  iispergillus  sprout  from  it,  form  a  mycelial  web  npcm  the  drum- 
membrane,  and  bring  about  a  dermatitis  of  the  fundus  of  the  canal  and  the 
membrana  tynipaiii. 

The  ear  now^  becomes  painful,  deaf,  and  from  it  a  watery  discharge  soon 
ensues.  Syringing  with  warm  water  will  generally  remove  the  false  mem- 
brane and  the  s[K>res,  after  detachment  sets  in,  which  usually  takes  place 
soon  alter  the  discharge  appeai-s.  In  these  cases^  agaiu,  sucees^ifnl  treatment 
dejwuda  much  upon  the  correct  diagnosis  at  the  outset ;  otherwise  no  treat- 
ment is  of  value.  Any  oleaginous  or  greasy  application  is  injurious,  be- 
cause it  favors  the  growth  of  the  fungus,  and  the  ear  gr»es  on  to  a  condition 
of  painful  eczema  in  little  children,  with  many  disagrtTaUle  symptoms  from 
tlie  nervous  irritation  so  easily  set  up  in  the  ear,  and  felt  in  the  general 
nervous  system. 

There  are  many  drugs  which  have  been  cited  as  destroyers  of  the  asper- 
gillus,  but  I  have  found  only  one  that  is  prompt  and  fwiinless  as  well  as  efli- 
eient, — viz.,  siilicylate  of  chinoline,  one  part  to  sixteen  parts  of  Iw^ric  acid. 
This  jxtwder  should  be  insutflatwl  into  the  ear  after  all  the  easily -detachable 
pieces  of  the  false  membrane  have  be^n  removed  by  warm-water  syringing. 
Usually  one  applimtiou  of  this  powder  to  the  affected  membrana  tympani 
destroys  the  ai^pergillus  and  cures  the  disease. 

Otitis  Ejrienm  Diffusa. — This  name  is  applied  to  the  diifuse  iuflammatiim 
Attacking  the  skin  of  the  auditnry  cjinal  as  a  result  of  the  irritation  arising 
from  the  ingwss  of  impmix^r  medicaments^  cold  air  or  cold  water,  from 
picking  and  swabbing  the  ear,  and  also  from  the  continued  presence  of  the 
fungus  asj)ergillu».  Direct  violence,  from  putting  snow  in  the  ear  in  rude  play, 
blowing  into  the  ear,  and  subjct?ting  the  cliild  to  sudden  clianges  of  temj)er- 
ature,  will  also  have  to  be  held  accountable  for  this  disease,  in  many  cases. 
It  is  a  very  painful  affection,  and,  by  its  tendency  to  involve  the  subcuta- 
neous tissues  and  even  the  periostt^al  linitig  of  the  osseous  pail  of  the  audi- 
tor)" canal,  it  assumes  verj'  otlen  all  the  features  of  a  j^ieri ostitis.     The  skin 
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rapidly  hecomes  re<l  and  swolkm,  antl,  from  its  <N>nfin<xl  iKisition  in  a  cnrti- 
kginous  and  osseous  canal,  is  thrown  into  several  thick  folds  or  ridgips, 
which  uniting  in  the  centre  of  the  canal  soon  obstruct  all  view  of  tlie  drum- 
head and  render  the  patient  hai-d  of  hearing.  Movement  of  the  auricle 
hy  the  hand:?  of  another  becomes  veiy  painful  at  this  point  of  the  dis<:'ase. 
Tinnitus  is  also  complained  of,  as  well  as  intense  pain.  Several  days  usuailv 
ehipse,  with  all  these  jjainful  annoyances  to  the  patient^  before  secretion  sets 
in.  Then  the  skin  often  exudes,  at  firat  from  several  points,  a  IjUkkIv  serum, 
fullovved  in  a  day  or  two  by  a  purulent  discharge.  The  quantity  of  serum 
discharged  in  such  cases  is  often  very  copious,  wettin^r  a  nnnil>er  of  towels 
or  cloths  in  the  course  of  twenty-four  hoiu-s.  Sometimes  the  inflammation 
Utay  extend  to  the  merabrana  tympani,  and  iuvolve  it,  so  that  perforation 
I*  ensues  and  mucus  is  found  in  the  discbarges  oT  the  ear. 

Treatment. — When  seen  in  tlic  first  stages,  wlulc  the  skin  of  the  canal 
is  Bwollen  and  tender,  the  best  treatment  is  to  make  one  or  two  dc-ep  in- 
cisions, down  to  the  bone  if  necessar}',  into  the  congested  skin.  This  will 
often  cut  short  the  disease ;  but  the  methtxl  is  i>ainfnl.  The  next  best 
means  of  relief  will  be  to  apply  a  dossil  of  cotton  moistened  with  the 

following  mixture : 

B   Blacli  wash,  fjl; 
Glycerin,  fgi  ; 

or  with  a  fifteen-per-cent.  stjlutiun  of  ichthyol  in  water.  I  have  known 
efteh  of  these  to  abort  both  the  circumscribed  (furuncles)  and  the  diifuse 
form  of  otitis  externa.  These  applications  usually  control  pain  much 
better  than  morphine  drops,  cocaine,  or  atropine,  which  are  in  my  experience 
nearly  imjtotent  to  allay  pain  in  such  ca.ses  of  earache.  If,  however,  sup- 
puration is  fully  establishetl,  the  ear  must  lie  gently  syringed  with  weak 
salt-and-water,  warmed,  or  with  boric-acid  st>lution,  or  with  a  two-per-cent. 
solution  of  carbolic  acid,  or  witli  plain  warm  water,  and  then  gently  umpired 
with  absorl)ent  c«»ttoii ;  and,  if  the  aeute  stage  has  fully  jiassed  and  the  ear 
is  no  longer  sensitive  to  touch,  boric  acid  in  fine  jiowder,  or  l>orIc  acid  seven 
partB  and  iodoform  one  part,  may  be  insufflated.  If  the  ear  is  thus  cleansed 
ouoe  or  twice  daily  while  the  dise[mrt£e  is  copinns,  and  then  once  a  day  or 
every  s<\'t>nd  <lay  as  the  discharge  diminishes,  the  organ  will  soon  heal. 
But  all  fats,  oils,  vegetable  matters,  and  poultices  must  l>e  kejit  awny  fr*)ni 
the  ear,  at  this  time  and  at  all  others.  They  only  macerate  the  tissues  of 
the  ear,  promote  granulations,  and  cause  breaking  down  and  sloughing  of 
the  fundus  of  the  canal  and  the  membrana  t^Tupani. 

As  the  discharge  ceases,  granulations  or  small  jwlypi  may  be  seen  on 
the  walls  of  the  canal  and  on  the  membrana  tympani,  wliile  the  latter  may  be 
f<juud  |>erforated.  The  granulations,  if  not  yet  pedicel latt^lj  will  generally 
disappear  under  the  use  of  the  powders  named  above, — under  the  so-called 
dry  treatment.  If  they  do  not,  they  may  be  removed,  under  proper 
illumination  of  the  canal,  with  forceps  or  snare.  The  perforation  also 
generally  closes  under  proper  treatment  as  just  marked  out,  and  the  hear- 
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ing  b<?com&*  normal.  Uiifortiinatcly,  as  sncm  as  the  earache  stops  the  ear  iB 
often  negh^'tLtl  and  aUowcd  Uj  remain  ^IM  with  dec(>iiiiH>s?iiig  ami  irritating 
matter,  until  a  eiiroiiic  otorrhoea  is  estahlished. 

Effect  of  Teething  ox  the  External  AuprTORv  Canal. — 
During  teething  the  external  auditory  canal  may  l>econie  congested  and 
painful.  Not  nntHinimouIy  tlie  engirrged  vessels  are  relieved  by  an  es*:^)^ 
of  pinkish  serum,  or  snppiiratinn  may  ensue,  after  considerable  fretting  or 
great  crying  on  the  part  of  the  cliild,  Thirt  crying  is  too  frfypiently  re- 
ferred t<)  the  gums, — which,  in  fact,  are  rarely  the  scat  of  i>ain.  If  the  ear 
is  found  eongcsbed  or  inflamed  by  this  cause, — the  irruption  of  a  tooth, — 
dry  heat  applied  to  the  external  ear  of  the  little  ]>aticnt  gives  great  relief 
and  favors  resulutiuu  of  tlie  etmgestinu.  The  jsimplest,  and  ufteu  most  effi- 
cient, means  is  a  bottle  of  hof  water  held  against  or  iu  fr<.int  of  the  auricle. 

The  effects  of  diseased  teeth  are  often  n-fltH-tcd  upon  the  skin  of  tlic 
auditm'y  canal  and  tA'mpanic  cavity  of  iai-ge  children  and  adults.  The  reflex 
effect  of  dental  irritation  upon  the  drum-cavity  and  the  membrana  tymj>ani 
of  infants  will  be  considered  when  discussing  diseases  of  the  drum-cavity 
in  children, 

MEMBRANA   TYMPANI. 

Tills  part  of  the  conducting  auditory  apparatus  is  of  the  same  size  in  a 
child  as  in  the  adult.     I tii  general  api>earance  is  rcprcsent<H:l  in  the  aecom- 

ivanying    wood-cut   (Fig.    5).     This 
^'o-  '5-  is   the   air-tight  boundary  U'twcen 

the  auditory  canal  and  the  middle 
ear.  It  server  the  dnublo  purpose 
of  protecting  the  latter  from  the  ex- 
ternal air,  and  of  broadening  the 
surlace  of  tlie  handle  of  the  malleus, 
the  great  factor  in  t!ie  leverage  of 
sfiund-wavcs  upon  tlie  (►thcr  t3ssie!e« 
and  the  fluid  of  the  labyrinth. 

Congenital  malformations  of  the 
membrana  ty m[iani  are  s<.)nietime8 
seen  in  early  life,  as  a  small  opening 
In  the  upper  part  of  the  drum-mem- 
brane over  the  short  ]»rocess  of  the 
nialleus,  the  so-called  foramen  Ri- 
vini.  This  is  an  arrest  of  develop- 
ment or  a  failure  to  close,  like  haix'- 
lip,  coloboma,  etc.  If  such  an  open- 
ing in  the  membrana  of  a  child  is 
observed,  care  should  be  taken  to 
avoid  the  entrance  of  water  into  the 
car,  as  it  might  inflame  the  drum-cavity,  shbuhl  it  find  its  way  into  this 
spaoe. 
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OtITKR    SUKFAUB    OF    Tlt£     DutM  MFNBBAKR, 

Magnified  8h  Uma.  (PnliUBcr.)— 1.  1,  the  flaccid 
part  of  the  dnim-memhrane;  2,  the  short  process 
of  the  Immmer-hcinc;  3,  bnrk  fold  of  ihe  drum- 
meiubrnne;  4,  tlie  Ioiik  limh  of  the  fluvfl-lxinf, 
shlnftifc  ibrouirh  the  inomliraTie;  6.  5,  thtj  true 
membrann  tynipanl,  or  membraTia  vibraTis;  6,  6.  6, 
6,  inner  end  of  bcmy  runni,  fnrmJtig  frmne  for 
<1niin-iucmbrftn<*  -,  7,  Uie  pymmld  of  light ;  8,  lower 
part  of  the  bommcr;  0,  front  fold  uf  the  drvim- 
mtmbmne. 
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Appearances. — Owing  to  the  thick  donuis  of  the  Tnembrane  in  chU- 
dren,  their  membraDse  rarely  pos.sess  the  lustre  of  the  adii It's  d nun- mem- 
breae.  In  general  t<?rms,  it  may  be  said  that  iuspectiou  of  the  menibraoa 
tympani  of  an  infant  or  very  younj^  child,  by  means  of  the  soH?aIkd  specu- 
lum or  ear-fimnel  and  a  hand-  or  iureheiKl-iiiimn',  reveals  at  the  l>ott<im  of 
the  fundus  a  grayish  or  pearl-colore<l,  circular,  membranous  diaphragm, 
with  a  lighter-colored  ridge  ruuuing  in  one  of  the  radii  from  iu  front 
and  above  backward  and  downwaixl.  The  hitter  is  the  handle  of  the  ham- 
mer-boue.  It  terminates  above  at  the  so-i'alled  short  process,  a  prominent 
knob,  and  below  it  ends  at  the  umbo,  or  central  deprcKsiou  of  the  mem- 
hftnsL  tymjiani,  Baekwaixl  and  forward  from  the  short  process  of  the 
hfunmer,  or  raalleua,  to  the  periphery  of  the  membrane  run  the  so-called 
folds  of  the  membrana  t\Tnpani,  and  above  these  folds  lies  the  membrana 
flooeida,  or  Shrapneir.s  membrane.  This  is  fi-ee  from  fibrons  tissue,  and  is 
oompoM'd  of  the  skin  layer  of  the  drum-memhi'ane  and  the  mucous  mem- 
brane of  the  attic  of  the  drum-cavity,  \\-hich  here  come  togetlier  and  form 
a  loose  membrane  in  the  so-calletl  segment  of  Rivinus. 

The  pyramid  of  light,  a  reflection  f<»und  iu  the  lower  anterior  quadrant 
of  the  drum-membrane  of  larger  children  and  adults,  is  not  found  always 
ID  infants.     It  is  plainly  visible,  however,  at  two  or  three  yeai-s  of  age. 

The  membrana  tynipani  forms  an  hermetittil  diaphi'agm  lit*tween  the 
external  and  the  middle  ear.  It  acts  as  a  protector  to  the  mucous  mem- 
brane of  the  middle  ear,  and  undonbtetlly  augments  the  leverage  of  the 
malleus,  in  the  chain  of  ossicles,  by  its  expansion  about  the  handle  of  the 
liaramer-bone,  which  is  thus  enabled  to  catch  s<:iund- waves  wliich  fall  uixm 
its  comparatively  broad  surface.  But,  as  perforation  or  even  large  destruc- 
tion in  the  membrane  does  not  appear  to  alfe*"t  the  hearing  in  numerous 
cases,  it  cannot  be  (^"onsidered  a  very  important  factor  in  the  chain  of  sound- 
conductors.  It  probably  acts  as  a  supporter  to  the  malleus  and  enables 
it  to  maintain  itself  from  locking  tw)  firmly  with  the  incus. 

Not  only  the  cutaneous  surfiace  but  also  the  nuicous  layer  of  the  mem- 
brana tympani  of  a  young  child  is  thick  and  highly  developed.  Hence  its 
vascularity  is  reatlily  augmented  by  irritants  from  without  and  within,  and 
a  myringitis,  or  ioflanimation  of  the  drum-membrane,  is  excited  at  this  age 
raoi^  easily  than  iu  later  lite. 

Diseases, — The  diseases  of  the  membrana  tymiMmi  may  be  named  as 
follows:  traumatic  perforation,  acute  inflammation,  chronic  iuflanmiation, 
with  or  without  perforation,  and  tayringitis  from  the  growth  of  a.spergillus 
iu  the  fundus  of  the  canal.  Being  composed  of  skin  from  the  external  canal 
and  muci)us  membrane  of  the  middle  ear,  it  readily  partakes  of  the  affections 
of  these  jiarts,  but  rarely  is  the  seat  of  a  purely  idiopathic  disorder.  A 
strict  myringitis  is,  in  fact,  very  difficult  to  define,  yet  clinically  it  has 
practical  existence. 

Traumatic  perforation  of  the  drum-membrane  from  '*  l>oxing^'  the  ear 
has  been  considered  under  Injuries  of  the  Auricle,  to  which  the  reader  is 
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referred  (p.  5).  The  other  forms  of  traumatic  perforation  oocumng  id 
chtldreu  are  due  to  the  aeeiileutal  tlirtisttn^  of  slender  objeetii,  like  pencils, 
knitting-needles,  pens,  et«.,  into  the  canal  and  through  the  membrana.  In 
addition  to  the  Wdtind  of  the  memhrana,  injury  may  Jje  dt)uc  to  the  ossicula 
or  even  to  the  iuterual  ear  through  the  oval  window,  by  the  penetrating 
instrument. 

If  only  the  membrana  tympani  is  |>erforated,  the  same  cautions  pro- 
ceeding nui8t  Ijc  observetl  as  to  avoidance  of  putting  anything  into  the 
canal,  as  was  recommended  when  speaking  of  boxing  tlie  ear.  At  the  same 
time  the  meatus  of  the  canal  must  be  protected  by  cotton,  and  the  air  thus  kept 
from  falling  directly  upon  the  expose*!  mucous  mcmJ>raneof  thedrum-eavity. 
If  no  traumatic  inflammation  ensue,  the  Wftund  in  the  drum-membrane  will 
heal,  oflen  in  a  few  hours.  If  the  j>enctratiog  woimd  has  dislodged  or 
injuretl  any  of  the  oasieula,  a  serious  result  may  be  lookt^tl  for.  And  if 
it  has  extended  to  the  internal  ear,  wrebral  hymptoms  soon  show  thera- 
Belves,  and  are  followetl  sooner  or  later  by  profound  deafness.  As  rarely 
anything  more  than  a  [X?rfomtiou  of  the  membmna  occurs  from  the  violence 
alluded  to,  it  will  not  be  ncccRsar)-  to  relcr  t^j  tlie  graver  complication  of 
injury  to  the  ossicula  or  the  infernal  ear,  except  to  say  that,  if  it  occur, 
only  a  ski  Hal  aurist  can  niauage  it. 

Sometimes  the  membrana  tympani  is  ruptured  by  diving  and  by  loud 
and  sudden  noises,  and  sometimes,  tliough  rarely,  by  coughing. 

The  perff.iration  looks  like  a  i^ed  line,  or  a  gaping  slit,  either  before  or 
behind  the  malleus.  The  latter  is,  as  a  nde,  larger  and  more  plainly  visi- 
ble tliaii  the  former.  The  perforation  whistle  can  always  Ix;  heard  if  the 
Eustachian  tube  is  [lervious.     There  is  generally  a  little  jjain  at  first. 

Perforation  of  the  Flaccid  Membrane. — Sometimes  a  perforation  is  de- 
tected in  the  flaccid  membrane  above  the  short  process  of  the  malleus,  accom- 
}>anied  by  little  or  no  discharge.  This  may  be  due  to  erosion,  from  a  foreign 
substance  in  the  external  audi  tor)''  canal.  More  frocjuently,  however,  such  a 
I>erforation  gives  exit  to  a  discharge  of  offensive  pus,  and  indicates  grave, 
purulent  disease  in  the  upper  i>art  of  the  drum-cavity, — in  the  so-called 
attic  of  the  drum.  This  form  of  t\-mpanic  disease  will  be  considered 
when  discussing  affections  of  that  j>art  of  the  ear. 


DISEASES  OF  THE  MIDDLE  EAR 

Diseases  of  the  middle  car  are  the  most  numerous  of  all  aural  diseases, 
are  especially  common  in  childhood,  furnish  most  of  the  ca.se9  of  so-called 
"  earache'^  among  the  young,  and  lie  at  tlie  foundation  of  nearly  all  cases 
of  permanent  dcafne*:?. 

Patholofiry  of  the  Middle  Ear. — We  find  here  also  congem'tal  mal- 
formations, as,  for  example,  an  abnormally  small  tympanic  cavity,  absenee 
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the  fenestrse,  one  or  both,  or  contractjon  of  tbeoi  by  hy|>ero8tosis.  The 
of  hearing  may  be  absent,  or  abnormal  in  size.  The  stapes  is  said 
to  be  most  frequently  at  fault.  (Von  Troeltsch.)  Malformations  of  the 
middle  ear  are  usnally  associated  with  malformations  in  the  external  ear. 

The  Eustachian  tube  is  rarely  malformwl.  A  mastoid  cavity  is  found 
in  eJiildren,  but  it  is  very  small  and  its  cortex  is  filled  with  natural  de- 
hiscences.    This  grows  until  puberty,  when  it  is  fully  developed  (p.  2). 

The  tym|>anic  cavity  of  a  new-boru  ebild  docs  not  contain  air  if  the 
diild  has  not  breathed.  It  is  not  filled  with  mucus,  but  with  a  thick 
mucous  membrane  in  a  hypci-plastic  state.  In  the  first  years  of  life  the 
middle  ear  is  more  disposed  to  disease  than  later.  In  early  childhot^)d  the 
dura  mater  and  the  tympanic  mucous  membraue  are  more  closely  c*oimcctc<i 
than  in  later  life.  This  is  eftbcted  by  the  direct  tissue-circulation  Ix'twcen 
these  parts  through  the  petro-squamous  suture.  Heuce  afiectiona  of  one 
region  influence  the  other. 

The  middle  ear  is  further  inclined  to  disease  l)ecause  of  the  connection 
between  the  Eustachian  tube  and  the  naso-pharynx.  The  latter  region  in 
children  is  ver)'  susceptible  to  "colds/^  and  these  effects  are  easily  coramu- 
aicated  thence  to  the  middle  ear. 

The  naso-pharynx  is  very  rich  in  blood-vessels  and  glandular  substance. 
Lying  lx;tvvccn  the  pharj-ngeal  moutlis  of  the  two  Eustachian  ttibes  is  the 
so-called  phiuyngetU  ioHifii.  Tht'se  vascular  and  glandular  structures  be- 
come congesti-d  and  abnormally  active  in  corj'za  and  in  the  exanthemata. 
Then  the  EustaoJiiau  tul>es  become  closed,  aemtion  of  the  drum-<:!avity 
^ceases  or  is  gr(*atly  iniiH-thxl,  a  vacuum  is  formed  in  the  tympanum,  and  the 

abraua  tym|)aui  is  pushed  inward  by  the  external  air.    Swollen  i>alatine 
tisils  and  nitso-pharynx   act  in  the  same  way,  by  inducing  stasis  of  cir- 
Pcalation  near  the  Eustachian  tiiljcs,  and  thus  maintain  an  irritation  in  this 
delicate  region. 

UnimjwOed  nasal  respiration  is  of  the  greatest  importance,  as  thus  aera- 
tion of  the  middle  ear  is  maintained.  The  narls  is  often  im|Mxlcd  for  a  long 
lime  before  it  is  discovered,  and  the  ear  on  that  side  becomes  deaf  l>cfore  the 
cause  is  fotmd  out.  The  quality  of  the  air  iTspired  is  most  important,  as 
each  respiration,  swallowing,  gaping,  or  sneexing  forces  air  into  the  middle 
ear,  if  the  Eustar-hiau  tubes  are  not  tightly  closed.  If  they  remaiu  closed 
long,  extravasation  occui's  in  the  drum-t^vity,  which  can,  however,  be  re- 
moved by  inflation  or  by  paracentesis.  When  the  nose  is  8topi>ed,  air  is 
more  readily  fijrcetl  from  the  naso-pharyux  into  the  Eustachian  tubes  and 
middle  car  than  when  tlic  nares  are  free.  The  same  condition  prevails 
in  expiration,  rx>ughing,  i>r  swallowing  when  the  nose  is  stopin-d.  Hence, 
when  the  child  sucks  the  breast,  swallowing  with  its  nose  stopped  and  its 
mouth  closed  by  tlie  teat  induces  in  its  middle  car  what  is  know^u  as  the 
negative  effect  of  aeration  of  the  naso-pharynx, — viz.^  an  exhaustion  of  air 
from  the  tympana  ;  the  membran*T  are  then  drawn  inward,  causing  subjective 
noises,  discomfort  in  the  ear,  and  even  pain  and  deafness. 
Vol.  IY.— 2 
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The  same  condition  of  the  uares  wliich  tluis  favoi*s  the  ontrance  c 
from  the  fauces  into  the  Eiistac-iiian  tubes  may  also  favor  the  eutram 
water.  Henc«  vomitiug,  as  in  whLK>piug-oough,  may  foi'ce  the  cout-en 
the  stomach  into  the  midtlle  ear,  ami  cause  otitis  media.  Mucus  also 
be  thus  forced  into  the  Eustachian  tulyes  and  middle  ear. 

Pus  in  the  tynipanii  of  very  young  cln'ldren  (from  two  days  to  two  is 
old)  may  be  regarded  as  physi4)logical  and  due  to  metamorphosis  o: 
rauc*Du.s  cushion  allndcM^  to  on  p.  17.  Dissections  of  the  eai-s  of  ehil 
in  their  first  year  indicate  that  inflammation  and  exudation  in  the  nij 
ear  are  very  common  in  early  life. 

The  most  usual  form  is  the  acute  catarrhal  otitis  media,  which 
develop  into  the  acute  purulent,  or  may  assume  the  form  of  chi 
catarrhal  otitis  media  without  puruleucy.  But  no  sharp  line  can  be  dr 
between  acute  otitis  mwlia  catarrhalis,  which  leads  to  rupture  of  the  tr 
braua  ^'rapani,  and  otitis  media  j>uruleuta  acutii,  sluce  wlien  jierforatioi 
the  raembrana  ensues  some  pus  will  be  found  in  the  <llscharge  from 
driira-cavity,  though  the  cjuantity  may  be  so  slight  and  sci  evanescent  a 
permit  the  discair»e  to  be  nametl  a  aitarrlial  one^  with  hypersecretion  of  m( 
as  its  chief  result. 


OTITIS   MEDIA   CATARKHALIS   ACUTA. 

A  very  young  child  with  a  severe  coryza  and  stopped  nares  is  practic 
in  the  first  stage  of  otitis  media  catarrhalis.     Very  often  infants  in 
condition  cry  gre-atly,  but  the  true  winsc  of  their  discomfort  is  not  kno 
Usually  only  one  car  is  attacked  at  a  time.     If  a  discharge  of  mucui 
pus  occur  in  a  few  days  after  the  great  crying-spell,  then  it  is  recalled  t 
the  earache  may  have  Ijccn  the  cause  of  the  child's  lamentation.    Very  of 
however,  the  i«iin  in  the  early  stage  of  catarrhal  otitis  media  is  not  gr 
the  congestion  in  the  tympanum  soon  uudergws  resolution,  no  discha 
comes  from  the  ear,  and  it  is  never  known  that  the  car  lias  Ixeu  the  i 
of  disi'use,  nnleas  the  hearing  is  dulled  by  the  attack  and  the  child  is 
enough  to  permit  detection  of  this  altered  function.     This  failure  in  he 
iDg  soon  passes  off,  and  many  cases  never  show  any  subsequent  defects 
hearing. 

On  the  other  hand,  with  a  coryza  the  child  may  soon  begin  to  i 
bitterly,  and  if  a  year  old  will  put  its  hand  to  its  ear,  indicating  the  s 
of  pain.  Wlicn  able  to  sjx'ak,  it  will  state  tliat  its  ear  m-lies.  If  suj^pu 
tion  does  not  ensue,  tlie  pain  is  relievi^  either  by  proper  treatment  or  b^ 
rupture  of  the  membraua  tympani  and  an  e9cai>e  of  sero-mucus. 

Treatment. — ^When  it  is  dincovereil  that  a  child  with  c<jryza— for  it 
such  who  are  usually  attacked  with  this  form  of  ear-<liseiise — is  suffen 
from  earache,  an  endeavor  should  be  made  to  free  its  nostrils  and  open  t 
Eustachian  tuljes,  for  it  is  the  swollen  state  of  the  latter  and  the  vacui 
form&l  thereby  in  the  middle  ear  which  cause  the  pain.  If  the  tubes  i 
not  opened  and  air  thus  allowed  to  re-enter  the  tymiKiuum,  j>assive  exud 
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tion  ensues  in  the  drum-cavity  and  soon  leads  to  rupture  of  the  drum  or 
farther  complications  in  the  middle  ear. 

A  earners-hair  pencil  anointed  with  sweet  oil  or  cosmoline  may  be  passed 
gently  backward  towards  the  fauces, — not  upward  towards  the  frontal  sinus. 
This  will  promote  sneezing  or  coughing  and  tend  to  open  the  Eustachian 
tubes.  Still  better,  inflation  of  the  tympana  by  Politzer's  air-bag  should  be 
done.  With  infants  and  very  young  children  this  is  a  simple  and  efficient 
operation.  It  is  required  simply  to  place  the  nose-piece  in  the  nares,  and 
inflate.  No  swallowing  of  water  nor  any  other  effort  on  the  patient's  part 
is  required,  as  it  generally  cries,  and  this  lifts  the  velum  and  shuts  off  the 
nares  from  the  pharynx.  A  gentle  puff  from  the  air-b^  will  now  usually 
inflate  the  tympana,  and  often  banish  the  earache.  It  must  be  done,  how- 
ever, very  gently  in  the  acute  stage,  or  the  ear  is  made  more  painful  by  the 
concussion  it  receives. 

The  pain  may  often  be  entirely  relieved  in  a  short  time  by  the  applica- 
tion of  dry  heat  to  the  auricle  or  in  front  of  the  ear.  A  four-ounce  bottle 
filled  with  hot  water  and  held  to  the  aching  ear  I  have  known  to  relieve 
800U,  and  I  have  seen  the  child  fall  asleep  to  wake  with  no  further  ear- 
disease.  A  hot  stone,  a  hot  salt-bag,  a  hop-pillow,  or  a  hot-water  bag  will 
accomplish  the  same. 

But  beware  of  dropping  anything  into  the  ear  in  this  stage  of  the  disease, 
or  of  putting  anything  moist,  resembling  a  poultice,  in  or  about  the  ear. 
If  you  doubt  this,  just  apply  to  your  own  well  ear  any  of  the  great  variety 
of  domestic  remedies  so  often  ruthlessly  applied  to  an  inflamed  ear,  and 
you  will  perceive  how  quickly  an  acute  otitis  externa  is  excited,  and 
how  often  this  is  added  to  the  catarrhal  inflammation  in  the  middle  ear. 
From  my  own  experience  I  believe  that  very  few  catarrhal  cases  would 
ever  pass  into  any  very  painful  or  serious  stage  if  they  were  properly 
treated  at  the  outset.  It  is  certainly  a  fact  that  many  are  made  worse  by 
what  is  improperly  and  ignorantly  put  into  the  external  ear.  It  does  not 
reach  the  inflamed  middle  ear,  but  it  inflames  the  external  ear  and  increases 
the  general  congestion  and  pain  in  the  organ.  When  I  have  seen  a  catar- 
rhal otitis  media  at  the  outset  and  have  had  the  control  of  all  the  treatment, 
I  have  never  known  the  inflammation  to  fail  to  yield  promptly  to  treat- 
ment. On  the  other  hand,  I  have  seen  what  was  at  the  beginning  a  simple 
and  manageable  disease  turned  into  a  very  painful  and  sometimes  chronic 
one  by  improi)er  treatment. 

PolUzer's  Method  of  Inflation :  the  Air-Douche. — As  this  method  of  in- 
flating the  tympana  is  frequently  mentioned  in  these  pages,  it  should  be 
said  that  it  consists  in  blowing  air  through  the  nostrils  into  the  naso- 
pharynx by  means  of  a  soft  rubber  bag  made  for  the  purpose,  and  held  in 
the  hand  of  the  surgeon.     (Figs.  6  and  7.) 

The  nose-piece  being  inserted  into  one  nostril,  the  other  nostril  is  closed 
by  pressure  with  the  fingers  of  the  surgeon.  Then  the  ala  of  the  nostril  in 
which  the  nose-piece  is,  is  gently  pressed  in  front  of  the  nose-piece, — ^not 
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down  upon  it,  Tlii'ii  the  patieut,  having  previously  had  some  water  given 
lilm,  is  told  to  swallow.  This  act  lifts  the  veluni,  shuts  off  the  uaso- 
phar)-DX  from  the  phar^-iix,  and  opens  the  Eustachian  tubes.     If  at  this 
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Polltaer'i  tnflAUon-bag. 


AppUcatloD  of  the  inflaUon-bag. 
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moment  air  is  thrown  into  the  naso-pharynx  by  squeezing 

inflation  of  the  tymjmna  takes  place.  Instead  of  swallowijig  water,  disten- 
tion of  the  cheekrt  with  air  will  aoeomplish  the  same  object. 

In  very  young  children  neither  method  can  be  used.  Sometimes  simple 
inflation  by  means  of  the  air-bag,  without  any  aid  on  the  chikr^  part,  will 
force  air  into  the  tympana.  Crying  on  the  part  of  the  child,  by  lifting  the 
palate,  will  greatly  aid  inflation. 

In  addition  to  t!ie  measures  for  relief  already  namcil^  the  child  must 
be  kept  warm,  and,  if  |Kjs.sible,  in  the  stmie  room,  while  the  ear  is  at  all 
|)ainfiil  or  sore.  The  tenij>erature  of  the  room  must  not  bo  below  70°  F. 
The  j)atient  must  Ix*  kept  warmly  drcs,sed,  and,  if  able  to  walk,  must  be 
kept  off  the  floor,  if  the  weather  is  cold.  A  mild  sudorific  may  be  given, 
and  the  fixxl  must  be  light.  Such  nianjigemcnt  will  usually  bring  about 
resolution  of  the  inflammation  in  the  naso-pharynx  and  middle  ear  in  tlie 
course  of  a  few^  hours  or  a  day.  The  dulness  of  hearing  may  remain  for 
several  days,  and,  if  so,  Politzer*s  inflation  should  be  j>erformed  once  a  day 
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until  the  hearing  improves,  and  less  frequently  as  the  hearing   further 
improves. 

Sometimes,  however,  though  the  pain  may  be  made  to  abate,  the  exuda- 
tion in  the  tympanum  may  be  sufficient  to  cause  rupture  of  the  membrana 
tympani,  and  a  yellowish  niiicns  or  muro-pns  wil!  he  found 
escaping  from  the  meatus  into  the  ci>neha  vt  tlie  auriele  or  even 
ont  upon  the  cheek.  The  disease  has  now  become  snbaeute, 
and  may  undergo  a  spontaneous  cure  in  a  few  days,  as  evi- 
denced by  cessation  of  the  discharge  and  improvement  in  hear- 
ing,— the  latter  Iwing  discernible  only  in  ehildreu  who  can 
talk,— or  it  may  pass  into  chroiiie  mnco-pundcnt  otifu  media. 

The  ear  should  now  be  mopped  with  absorbent  cotton  on 
the  cotton-holder,  or  syringed  with  warm  water,  in  order  to 
remove  all  septic  matter.  After  such  eleausiog  one  of  the  fol- 
lowing jK>wders  maybe  blown  gently  into  the  ear :  finely-pow- 
dered IkiHc  acid  ;  or  iotloforra,  one  part,  and  })orie  acid,  seven 
parts  J  or  boric  acid  treated  with  cxUendula  or  hydrastin.  This 
[  treatment  should  be  carrietl  nut  every  day  if  the  discharge  is 
copious,  and  less  frequeotly  as  the  discharge  duniuishes. 

It  is  well  to  state  here  that  the  boric  acid  is  combined  with 
[Calendula  or  hydrastin  in  the  following  manner.  Mix  tincture 
of  calendula  and  boric  acid  together,  rainim  for  grain,  and  dry 
over  water-bath.  Then  repuwdcr  the  drietl  ma^is  and  mix  it 
with  one  or  two  parts  of  boric  acid  as  desired.  The  hydrastin- 
boricvacid  piwder  is  prejmrctl  in  the  same  w^ay. 

This  treatment,  if  begun  at  once,  will  usually  check  the 
discharge  from  the  ear  in  a  week  or  two.  If  the  discharge  is 
neglecte*],  a  cure  is  cflTectc*!  much  less  rapidly.  The  cure  is 
also  hastened  by  the  use  of  Pulitzer's  inflatioD-bag;.  \Yheu  the 
discharge  has  ceased,  the  membrana  may  still  be  found  perfo- 
rated or  it  may  have  healed.  The  jverforation  in  the  muwus 
ff»rm  of  otitis  media  is  usually  smaller  than  in  the  purulent 
forms. 

The  insufflation  of  l>orIc  acid  in  any  of  its  combinations 
must  not  \>e  done  while  the  ear  is  tender  or  painful,  as  such 
treatment  undoubtedly  increases  the  pain.  Its  use  is  iudic-ated, 
however,  as  soon  as  the  fiain  and  soreness  leave  the  car.  In  fact,  during 
the  painful  stage  of  otitis  nn^lia  the  less  put  into  the  car  the  l>etter  it  is  for 
the  ixatient.  Before  the  membrana  ruptures  or  is  incised  by  the  surgeon, 
the  local  application  of  dry  heat  and  the  systemic  treatment  are  all  that  can 
be  doue.  Some  have  obtained  gootl  results  from  the  administration  of  small 
doses  of  tincture  of  aconite  rofjt.  Locally  ctK'aiue  has  been  vaunted  by 
eorae,  but  I  have  gained  no  aid  from  it  in  acute  otitis  media.  As  I  have 
Iready  said,  the  catarrhal  cases,  if  seen  soon  and  before  various  improper 
home  remedies  hav^e  been  applied,  yield  to  the  application  of  dry  heat  to 


bolder. 
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the  painful  ear.  The  hot-water  bag,  the  bt>ttle  filled  with  hot  water,  a  hot 
stone  iu  flannel,  a  hot  sand-bao;,  a  hot  salt-lmg,  or  a  hot  eushiou  of  dry 
hope  will  give  the  Wst  aid  and  et'iiaitily  do  no  harm.  Moist  applieations 
in  the  form  of  poultices  luaeerate  too  mueh  and  teud  to  hariii  the  ear,  just 

Fig.  9. 


>' 


..> 


Author's  method  of  InsuCAftting  powder  into  Ihe  e«r. 

a&  they  do  when  applied  to  the  eye.  One  or  two  Swedish  leeehes  applied 
near  the  tragus  or  beneath  the  auricle  will  often  cut  short  an  acute  catarrhal 
process  and  prevent  the  formation  of  niueo-piiHi. 

ParaventeaU  of  the  Memfjvmia.-^FjVQn  in  the  catarrhal  eases  of  otitis 
media,  pa^^cGntesi^!  of  the  niemhraua  may  be  perfonned, — though  this  oper- 
ation is  more  likely  to  be  demanded  in  the  purulent  form  of  otitis  media, 

f  Fio.  10. 


Ptracentests-k  D 1  fe. 

This  must  not  be  attempted,  however,  unless  the  surgeon  can  illuminate 
the  ear  with  tlic  forehead -mirror  and  cituduct  the  dcltcate  paracentesis- 
kuife  down  to  the  bul;j;iug:  inenibrana.  An  iueision  may  then  h:^  made  in 
that  part  of  the  drum-membrane  which  is  most  distended  by  the  products 
of  inflannnation  iu  the  dnun-cavity,  Sneh  an  oj^K'ration  usually  gives 
speedy  relief  to  the  sufferings  of  the  patient. 
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OTITIS  MEDIA   PURULENT  A  ACUTA. 

In  many  instances  the  catarrhal  form  of  otitis  media  cannot  be  relieved 
by  any  of  the  remedies  I  have  indicated,  but  passes  into  otiiifi  media  purvn 
tenia.  The  pain  in  these  cases  will  have  defiinl  all  mea.snrea  adaptcil  for  its 
relief,  and  terminates  only  when  the  membraoa  tyni|)ani  ruptures  spunta- 
neoQsly  or  is  incised  by  the  knife.     If  pus  forms,  it  can  be  seen  behind  the 

-aieinbrana,  and  tl»e  latter  will  URinlly  Ijulge  outward.  It  is  this  form  of 
ear-diaca-^e  which  usually  causes  the  distressing  earache  of  children.  In 
very  young  children  the  pain  is  so  intense  as  to  cause  convulsions.  In  in- 
fants a  voryxxx  or  teethioj?  will  bring  on  this  disease  in  tfie  ear.  In  larger 
children  the  exanthemata,  exposure  to  inclement  weather,  or  plaving  in  the 

!>«iiow,  or  in  summer  excessive  bathing  in  cold  water  or  rapid  cooling  of  the 
heatcfl  body  by  lying  on  the  ground,  will  cause  oliiiB  media. 

In  scarlet  fever  or  measles  this  disease  may  come  on  insidiously  without 
much  pain.     In  such  ciisc::J  it  seems  to  be  of  a  elironic  nature  from  the  out- 
fit.   The  perforation  is  usually  large,  as  the  membraua  tympani  sloughs 
easily  in  the  exanthemata,  espe- 
cially in  Scarlatina.  **' 

The  mode  of  reflex  action 
concerned  in  the  purulent  otitis 
media  of  teething  deserves  our 
ooQsideration.  "  A  considerable 
portion  of  the  blood-supply  of 
the  membrana  tymjiani  is  derived 
from  an  artery  that  leaves  the 
internal  carotid  in  the  carotid 
canal,  and  prcx^einls  by  a  very 
short  course  directly  to  its  desti- 
oation.  Being  thus  closely  con- 
nected with  a  large  arterial  trunk, 
tJiis  small  tympanal  brancli  (Fig. 
II  at  3)  of  the  internal  can)tid 
artcr)*  possesses  ver\^  favorable 
circumstances  for  a  spi^t^dy  aug- 

f  mentation  of  its  blood-supply. 
Now,  the  nervi  vasorum  consti- 
tuting the  carotid  plexus  at  this 
part  of  its  course  come  largely 
from  the  otic  ganglion  (Fig.  11  at  4).  The  third  brancli  of  the  fifth  nerve 
18  cut  through  in  the  diagram  to  show  this  ganglion.  On  the  other  hand, 
the  inferior  dental  nerve  (Fig.  11  at  8)  supplying  the  decayed  tooth  or 
gums,  as  the  case  may  be,  also  communitates  with  this  ganglion  (Fig.  11 

L«t  4,  o).     We  thus  arrive  at  a  rlir<'ct   channel  of  nerve-commnninition, 

lliirougb  the  otic  ganglion,  between  the  source  of  irritation,  the  tooth,  and  the 


NraVODS  OOKKlCnON  BITWEEH  THK  TEFTH  A."4D  THR 

Ear.  (Woakca.)— I,  tympAtilo  cavity ;  2.  auricular  branch 
ofiiiirlculo-teniporal  nerve;  3,  branch  fnjin  the  gnn^lion 
funUshing  viwcular  nerves  to  the  liuemal  carotlfl  artery 
and  lt«  branch  the  tympjvnlc  artery:  4.  f'*'"^  RttiiKlion ; 
5,  liranch  from  otit*  ganglion  joining  Infi-rior  4ontal 
nerve ;  6.  mhldle  meningeal  arterj- ;  7,  auriculo-tcmpoml 
nerve;  8.  Inferfor  detital  nerve  to  teeth  and  guins;  9, 
short  tympanic  branch  of  Internal  carotid  artery. 
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vascular  supply  of  the  drum-head.  The  effect  then  of  the  irritating  impres- 
sion proceeding  from  the  dix^ayed  tooth  or  swollen  gums  will  be  to  excite 
waves  of  vesseWilatatian  in  the  correlated  area,  tl»e  drom-head.  Its  vessels 
now  l>ecome  largely  distended,  acute  congestion  is  thus  established,  with  its 
attendfint  stret<"hing  of  the  Hctif^itive  and  tense  tissue  in  whieh  it  occurs,  and 
so  fK^^asions  the  pain  cxjwriencetl  by  the  subject  of  these  conditions.  If  the 
irritation  be  snfficieutly  prolonged,  effusion  into  the  tissues  ensues,  which 
under  favombh^  dreum^t.nnces  will  pass  iuto  suppuration  and  constitute  a 
true  otorrhtea.  Owing  to  the  free  inosculation  of  the  vessels  of  the  drum- 
head with  those  supplying  the  tympanic  cavity,  it  will  not  be  long  ere  this 
region  participates  in  the  inflummatory  process,  so  that  this  cavity  may  also 
become  fillcHl  with  pus  or  muco-puruleut  fluid,"  (Woakes.)  Of  course  this 
accumulation  must  either  escajw  by  the  Eustachian  tul>e,  as  it  can  very 
easily  in  children,  from  the  comparatively  large  size  of  this  tube  in  them, 
or  it  ruptures  the  niemhrana  and  runs  out  at  the  external  audiUjry  meatus. 
Before  disrjharge  takes  place  frimi  the  druui-{*avity,  the  pent-up  matter  may 
press  upon  the  fenestne  and  theuoe  upon  the  contents  of  the  inner  ear,  and 
may  excite  convulsions. 

Before  suppuration  ensues  in  the  drum-cavity,  inflammation  may  extend 
from  the  drum  to  the  mcuinge^s  of  the  brain,  by  tlie  way  of  the  petro- 
scpiamosjil  suture,  through  which  a  fold  uf  dura  mater  dips  into  the  tym- 
panic cavity  and  unites  with  tlie  muco-pcriosteal  lining  of  the  latter.  This 
fissure  is  wide  and  the  portion  of  dura  raater  entering  the  tympanum 
through  it  is  large  in  infancy.  Towanls  adult  life  this  fissure  lx'c(tmes  nar- 
rowed or  obliterated,  but  the  vascular  councction  between  the  drum-cavity 
and  the  brain  continues. 

Treatment. — Since  ofitk  mefh'a  purnienta  begins  as  a  catarrhal  inflam- 
maticm,  the  remedies  suggestwl  for  the  relief  of  the  latter  malady  (jip.  18-20) 
may  l)c  applietl  in  this, 

,  But  I  cannot  too  urgently  objett  to  the  use  of  poultices  or  hot  drops  of 
tinctures  and  acids  in  this  disease.  By  such  procx?diire  the  ear  is  usually 
made  worse,  as  an  artificial  otitis  externa  m-  a  myringitis  is  brought  on,  and 
the  original  disease  is  masketl.  Vcrj'  often  this  is  the  condition  of  the  ear 
when  the  physician  is  cjilletl  to  the  patient,  liecause  of  the  indiscriminate 
use  of  a  host  of  seusek^ss  household  renidlies.  Examination  of  the  meni- 
brana  tympani  reveals  a  bulging  either  l>elow  or  abovT  the  folds,  in  the 
membrana  flaccida,  rarely  in  Ixith  regions.  In  either  condition  it  is  best  to 
pt^rforra  paracentesis. 

There  are  no  "  drops*'  which  can  relieve  earache  in  children.  If  dry 
heat,  inflation,  or  treatment  of  the  inflame*!  nai-es  will  not  do  it,  nor  n:«t  in 
lied  in  a  warm  room  with  antiphlogistic  and  sudorific  treatment  accomplish 
it,  only  the  escajK*  of  pus,  either  spontaneously  or  by  means  of  the  para- 
oentesis-knife,  will  give  the  desired  relief. 

After  the  discharge  of  pus  has  set  in,  the  car  must  be  gently  moppc<l  with 
absorbent  coUod,  once  or  twice  daily,  or  oft:ener,  to  keep  it  clean  and  dry. 
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This  is  preferable  to  the  syringe.    If,  however,  the  discharge  is  copious  and 

eoaoious,  the  ear  may  be  syringed  at  the  beginning  of  the  discharge,  but 
fnot  as  the  discharge  di- 
minishes.   Aflertheear 

is  cleansct],  insufflations 

of  boric  acid  alone  or 

af  boric  acid  and  iodo- 
kfonn  combined  may  be 

employed,  if  the  ear  has 
^lost  all  pain  and  tenderness.     If  the 

diBcbai^e  keejjs  up  for  a  fortnight  and 

is  very  purulent,  the  ear  may  be  mopped 

with  a  two-and-a-half-per-cent.  solution  of 

carbolic  acid,  previous  to  the  insufflations* 
The  snrgeon  most  be  on  the  lookout  for 

granulations  and  polypi.     If  the  farmer  ap- 
l^pear,  the  above  treatment  will  often  cause 

them   to   disap|>ear ;   if  not,   they    may    be 

gently  touched  with  as  much  lluid  chromic 

add  as  will  ding  to  the  end  of  a  bare  eott<iu- 

holder.      If  true   pedicellate   polypi    form, 

either  gentle  torsion  of  the  polyp  by  means 

of  a  probe,  under   perfect   illuminatiou,  or 

anaring  it  with  the  polyp-snare,  will  remove  the  growth. 


CHRONIC   PURULENT  OTITIS    MEDIA. 

Unless  acute  purulency  of  tlie  middle  ear  stops  spon- 
taneously in  a  few  weeks  or  is  checked  by  proper  trcat- 
raeut  in  an  equal  |)eriod  of  time,  the  patient  becomes  the 
subject  of  chronic  purulent  eatarrli  of  the  middle  ear. 
This  disease  is  usually  the  result  of  neglect,  and  is 
1  easily  established  in  the  cachectic  or  debilitated.     The 
'majority  of  cases  are   the   result  of  severe  scarlatina. 
Measles  and  intense  coryzas  at  the  time  of  teething  fur-     Autiior's  poiyp-anore. 
nish  their  share  also. 

If  the  canal  is  examined,  it  will  be  found  either  partly  or  entirely  filled 
with  pus  and,  in  the  earlier  stages,  strings  of  mucus  from  tlie  Eustachian 
ibe.  I  would  say  here  that  a  discharge  from  the  ear,  espwiully  if  a 
NDopious  one,  is  prima  facie  evidence  of  the  existence  of  a  pcrfomtion  in  the 
membrana  tympani.  Afler  this  discharge  is  removed  from  the  canal,  either 
by  s^Tinging  with  warm  water  or  by  mopping  with  absorl>ent  ct>tton,  the 
membrana  tympani  may  be  seen.  Inspection  will  reveal  that  the  mem- 
brane is  perforated,  usually  at  one  point  only,  and  that  in  the  lower  and 
binder  part.  The  perforation  is  sometimes  large  enough  to  jjermit  a  view 
'  the  red  mucous  membrane  of  the  inner  wall  of  the  drura*cavity  beyond. 
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Very  often  the  eutire  inembraua  is  gone,  only  the  iKTipheral  anmilus  tendi- 
U0BU6  and  the  malleus  l]M3ing  left.  The  latter  is  iudrawu,  ami  its  luwci*  end 
is  seen  lying  against  tlie  promontory.  K  the  perforation  is  smaller,  the 
malleus  will  be  fieen  to  be  entire  and  in  normal  position.  The  i*emnnnt  of 
the  menibrana  is  tlien  ruaeerattxl,  and  in  some  (iiHcs  denuded  of  it8  epithe- 
lium. In  other  cases  the  dermis  of  the  membrane  is  intact,  hut  thiekencMl 
and  white.  If  the  perforation  is  large  and  extends  far  into  the  upper  and 
jHisterior  quadrant,  the  ioi'us-stapes  joint  may  he  seen  easily.  Polypi  are 
often  found  in  thid  form  of  ear-disea*e,  extending  beyond  the  plane  of 
the  inembraoa  tympani,  outward  into  the  external  auditory  taual.  Their 
protrusion  in  tliis  direetion  lead.-?  often  to  the  idea  tliat  they  are  attar-hcd  to 
the  walls  of  the  auditory  canal ;  hut,  in  reality,  tliey  originate  from  the 
mucous  raenibi-ane  of  the  drum-cavity,  either  from  that  on  the  inner  wall 
or  from  that  on  the  inner  surface  of  the  raembraua  tymi>ani.  The  lining 
of  the  auditory  eanal  is  skin,  and  not  mucous  membrane.  Heuee  polypi 
do  not  readily  originate  from  it. 

Treatment. — If  in  a  case  of  chronic  purulent  otitis  media  a  polypus  is 
found,  it  should  be  extracted  before  any  attempt  is  made  at  elie<;kiug  the  dis- 
ehai'ge.  lu  fact,  a  discharge  cannot  beeheckcnl  while  a  |K>Iypus  is  in  the  ear. 
A  polypus  may  he  removed  by  delirate  forceps,  or  it  may  be  twisted  off  its 
stem  by  the  use  of  forceps,  but  the  surest  way  is  to  snare  it  off  hy  means 
of  the  polypus-snare  (p.  2o).  This  instrument  should  be  very  slender, 
so  that  it  can  be  passed  dowm  the  canal  to  the  polypus  under  the  eye  of 
the  ojierator.  This  can  be  done  if  the  instrument  is  slender  enmigh  to  j>er- 
mit  plenty  of  light  from  the  illuminator  to  pass  into  the  nuial  at  the  same 
time.  A  fine  brass  [liauo-wire,  or  the  fine  brass  wire  used  by  saddlers,  is 
better  than  steel  or  silver  wire,  because  it  is  moi*e  pliable  and  tlic  bright 
color  enables  the  operator  to  keep  sight  of  the  loop  which  he  is  endeavoring 
to  place  over  the  polyp.  After  the  polyp  is  removiHl  from  its  pediele,  the 
latter  should  be  touelied  with  a  minute  quantity  of  fluid  (i.e.,  deliquesced) 
eliromie  aeid.  Just  as  much  as  will  cling  to  the  end  of  a  bare  metal  probe 
will  suffice  for  the  purp<.)se  of  cauterizing  the  pedicle.  The  hemorrhage  is 
inconsiderable  in  all  cases.  If  neither  the  wall  of  the  auditory  eanal  nor 
the  mucous  membrane  of  the  druin-ca\'ity  be  touched,  the  patient  will  ex- 
perience no  pain.  In  fact,  as  the  p:ilyp  has  no  sensibility,  if  the  jiarta 
nametl  be  not  touched,  the  patient  will  not  know  that  anything  is  being 
done  to  him.  After  the  removal  of  the  polyi>  and  the  cauterization  of  the 
jiediele  the  etir  may  be  insufflated  witli  finely -powdered  boric  acid,  alone 
or  combined  with  i<jdoforra  as  previously  sugg<?sted  (p.  21). 

After  the  removal  of  a  ix)lypus  from  the  ear  the  discharge  usually  stoj^s, 
— sometimes  even  -without  further  treatment.  However,  some  form  of 
treatment  is  usually  tlemaudtxl  for  a  few  weeks.  If  the  discharge  does  not 
then  cease,  we  may  suspect  that  a  concealed  polypus  exists  in  the  upper 
part  of  the  tympanic  cavity, — the  so-called  attic. 

The  best  treatment  for  checking  the  discharge  after  the  polyp  is  removed 
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is  tlie  dry  form,  by  the  powders  minitiL  Somctimegi  strong  solutions  of 
nitrate  of  silver  may  be  required.  Notliing  weaker  t!itm  fifty  gniltis  fu  the 
fliiidouneu  of  water  will  be  of  avail,  and  sohitious  of  one  hundred  graius 
are  often  most  cfficieot.  These  must  be  put  into  the  ear  by  the  surgeon, — 
no(  by  the  patient  or  an  attendant.  It  is  not  neeesissary  to  neutralize  them 
by  sidt  water.  Let  the  ear  Ik'  gently  and  thoroughly  syringed  \vith  plenty 
of  tepid  water  a  few  njomeuts  at^er  tlie  application  has  been  made.  If 
this  treatment  ha.s  not  a  dei'idedly  good  effect  after  two  or  three  applicatiuns 
have  lieen  ma<le,  it  should  Im?  iliscoutinuRl,  or  .stronger  solutions  tried,  even 
up  to  saturated  sulutions.  But,  of  course,  these  must  be  arrived  at  with 
uitJun  :  the  last-named  strength  will  be  needtKi  rarely. 
If  fluid  applicatioos  are  demanded  instead  of  powders,  alcohol  stands 
iu  the  list,  in  the  treatment  of  ehrouie  puruliint  otitis  media.  This 
may  be  used  iu  the  form  of  spirits  of  wine,  or  of  absolute  anhydrous 
Joohol.     An  ai)plieation  of  ten  drops  may  be  made  ouee  or  twice  a  day, 

flfter  the  ear  is  cleansed  either  by  absorbent  cotton  or  by  syringing. 

SolutioDS  of  sulphate  of  coppet',  oue  grain  to  the  ounce  of  water,  sul- 
phate of  zinc,  from  one  to  three  grains  to  the  fluidonnee,  and  nitrate  of 
lead,  ten  graius  to  the  fluidonnee,  will  be  found  of  value  in  cheeking  the 

l^iflcharge.  As,  however,  the  disease  dt:)es  best  under  the  dry  treatment,  all 
fluid  applications  are  but  second  choice.  But  eases  may  presi'nt  themselves 
iu  which  the  dry  treatment  cannot  be  carried  out,  aud  iu  such  the  fluid 
applieutions  I  have  named  will  be  found  of  service, 

Gr-anulaiiojtj*,  with  bron<l  base,  need  not  be  cut  or  scraped  away.  They 
will  generally  disappear  under  the  antiseptic  anri  dry  treatment.     But  no 

'  fluid  applicatii)u  excepting  alcohol  will  be  of  use  when  granulations  arc  pres- 
ent. Iu  fact,  the  fluid  treatment  is  eoiitra-indicjited  when  granulations  are 
present,  a.s  moisture  promotes  tlieir  growth  and  development  into  polypi. 

CUKOXIO   PURT'LENCY  OF  THE  AmC  OF  THE  TyMPANUM. Clirouic 

pumlent  disease  in  the  attic  appeal's  under  two  forms:  (1)  iu  ct>njuuctioii 

I  with  chronic  su|ipurati(>n  of  the  atrium,  or  lower  and  larger  part  of  the 

tym]>auum,  the  latter  licing  accompanied  by  perfiiratiou  of  the  membrana 

tympaoi ;  and  (2)  as  a  clironic  purulent  disease  limited  to  the  attic,  the 

membmna  flaeeida,  the  part  aliove  the  short  prot?ess  t>f  the  hammer,  alone 

^.l^iiug  perforatetl,  the  membrana  vibrans,  the  part.  Ijelow  the  line  of  the  f(>lds, 

■being  intact  and  often  normal  in  apjxarance.     In  the  fii-st  case  the  dischai^ 

b  ct»pious,  while  in  the  sei-ond  ibrni  it  is  usually  scanty. 

The  attic  contains  the  head  aud  neck  of  the  malleus  and  the  body  of 
the  incus ;  its  upper  wall  is  the  tegmen  tympani,  the  boundary  between 
the  tympanum  and  the  cranial  cavity.  It  is  therefore  manifest  that  disease 
in  this  sjiace  threatens  the  meninges  by  extension  through  the  dehiswuces 
which  usually  exist  iu  the  tegmen  tympani,  A  combination  of  the  two 
forms — ie.f  the  coexistence  of  a  perforation  in  the  membraua  flaeeida  with 
■oue  in  the  membrana  vibrans — is  the  rarest  exception.  The  memhrana 
[flaeeida  is  that  part  of  the  membrana  tympanv  bounded  above  by  the  semi- 
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circular  bony  edge  o(  the  segment  of  Riviniis — if.,  the  mner  edge  of  tlie 
iip|>er  wall  af  the  auditory  canal — and  below  by  the  folds  of  the  mem- 
l>rana  and  the  sliurt  process.  As  it  is  eorajwsed  of  two  layers  only, — skin 
and  mucous  membrane,  being  devoid  of  fibrous  tissue, — it  is  loose,  and  has 
received  the  name  of  flaccid  mcmbi-ajie.  It  is  also  called  the  membrane  of 
Shrapnell,  after  him  who  first  dei^cribeti  it. 

The  second  form  exists  rarely  in  children,  but  there  is  reason  to  l^elieve 
that  the  first  form,  in  m  Inch  the  atnuni  is  also  disea^^ed,  is  often  found  in 
them.  lu  such  cases  as  the  latter  the  iucus  is  oflen  partly  or  entirely  de- 
etroyed  by  necrosis.  The  malleus  also  is  jiartly  destroyed  in  the  handle, 
the  npi>er  parts  alone  remaitiiug  in  union  with  tlie  remuants  of  the  mem- 
brana  tympani.  The  stapes  is  usually  iutact,  as  it  seems  most  resistant  to 
purulent  disea.se  and  necrosis. 

Treatment. — The  first  form  of  attic  disease  demands,  in  addition  to 
the  trt^atmcnt  already  laid  down  lor  chronic  piirulcncy  of  the  drum,  a 
thorough  drainage  of  the  attic.  This  is  best  accomplished  by  ri-moval  of 
the  remuants  of  the  memlii'aria  tymjiani,  the  malleus,  and  the  incus.  The 
stapes  should  be  lefl  undisturl>ed.  This  operation  of  excision  of  the  rem- 
nants of  the  membrana  and  ossicula  anditfis  is  performed  witli  the  jiaticnt 
under  ether.  The  ilhi  mi  nation  of  the  ear  is  aeeomplislied  by  mtans  of  an 
electric  lamp  arrangt^l  to  l>e  worn  on  the  forehead.  If  tlte  incns-stapes 
joint  is  visible,  the  latter  should  be  .scj>arate<l  from  the  former,  by  means 
of  a  knife  s}>ecially  devised  for  this  purpose.  If  this  joint  is  hidden  by  the 
still  extant  upper  posterior  quadrant  of  the  niemliraua  tympani,  it  should 
be  exposctl  or  s^jught  for,  by  tlie  excision  of  the  obscuring  part  of  the  drum- 
membrane.  If  discovered  by  this  act,  the  joint  should  be  severed  as  stated 
above.  The  next  step  will  be  to  stn'er  tfie  teudon  of  the  t<'nsor  tympani 
muscle,  by  means  of  another  f*)rra  of  knife,  siTccialty  <lcvised  for  tliis  act. 
Then  all  remaining  attachments  of  the  membrana  tympani  to  the  aninilus 
tympauieus  should  be  severed  by  means  of  a  blunt-iM>inted  knife,  when  the 
malleus,  being  seized  by  delicate  foircps  or  by  a  iHtlyp-snare,  can  be  lifted 
from  the  ear.  The  incus  in  these  cases  is  generally  dcstroyetl  by  necrosis, 
but,  if  not,  it  can  be  removed  by  forceps,  or  by  a  hoe-like  instrument  if  the 
oeeicle  has  slipped  high  up  in  the  attic. 

If  we  arc  dealing  with  tlic  secruid  form, — viz.,  one  in  which  the  per- 
foration 18  in  the  membrana  flaocida  only,  through  which  tlie  pus  escaj^ea, 
while  the  mend>nina  vibrans  is  intact, — the  procetlurc  is  a  little  ditferent. 
In  this  form  the  incus-stapes  joint  is  necessarily  uuexpoiscd  :  at  most,  only 
the  neck  of  the  malleus  can  be  seen.  The  tirst  act,  tlierefore,  will  Ik;  to 
excise  the  upper  }x>sterior  quadrant  of  the  membnina  tym[>ani  and  expose 
the  incns-stapes  joint.  Then  disjirticulate  these  two  bones,  sever  the  tendon 
of  the  tensor  tympani,  and  cut  away  all  attachments  of  the  intact  mem- 
brana  to  the  annulus  tymi)anicus,  by  a  circular  cut  ejnbracing  the  entire 
IKriphery.  The  malleus,  with  the  remnants  of  the  membrana,  can  then  be 
removed  as  stated  above. 
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This  operation  may  he  the  only  means  of  obtaining  a  radical  cure  id 
some  cases  of  chronic  siipporatiou  in  the  attic'  Much  relief,  however,  and 
even  long  periods  of  immunity  from  tJie  offensrve  purulent  discliai-ge,  may 
be  obtained  l>y  tlie  use  of  various  fluid  remwlies  applied  tu  the  attte,  through 
the  perforation,  by  means  of  the  ty mjianie  syringe.  The  latter  ts  a  syringe 
holding  about  a  fluidouucc,  to  which  is  fitted  a  slender  nozzle,  wliieli  is  in- 
troduced into  the  attic  tlu'ough  the  {>erforatiun.  By  this  means  the  dist^ased 
cavity  may  l)e  syringetl  with  jHToxide  of  hydrogen,  and  then  by  s<.)lutions 
^^  of  carbolic  acid,  sulphate  of  eojiper  (gi*.  iii  to  f5i),  alcohol,  etc.,  those  named 
^H[betiig  the  preferable  ones. 

^^  Peroxide  of  hydmgeu,  having  a  jx-culiar  affinity  for  albumen,  breaks 
I  up  pus  a*  soon  as  it  comes  in  contact  with  it,  making  by  such  action  a 
I  copious  foam.  This  not  only  is  a  great  cleanser,  but  it  reveals  by  tliis 
^^Uiam  the  presence  of  pus  even  in  very  small  qnautitics.  When  the  foam 
^^Kaaesto  apjjear  it  may  be  concluded  that  all  pus  has  been  removed. 

Mastoib  Disease. — Affections  of  the  mastoid,  being  usually  the  result 
of  chronic  purulent  disease  in  the  tympanic  cavity,  may  be  considered  at 
this  point. 

For  clinii'al  convenience  mastoid  inflammation  may  be  divided  into : 

1.  Periostitis  of  its  outer  surflice. 

2.  Congestion  and  inflammation  of  the  mucous  membrane  lining  the 
air-cells  of  tljc  mastoid  cavity. 

3.  Caries  and  necrosis ;  followed  by  thrombosis  of  the  lateral  and  other 
sinuses  of  the  brain,  general  embolism,  pyaemia,  or  cerebral  abscess. 

The  first  form  is  not  uncommonly  observed  as  au  attendant  of  acute 
inflammation  of  the  middle  ear,  with  consecutive  inflammation  in  the  exter- 
nal autlitory  canal.  It  may  also  appear  during  chronic  suppuration  in  the 
t)-mfianum.  Au  abscess  may  form  (>ver  the  nia.stoid  as  a  result  of  this  jwri- 
ostitis,  and  in  a  strumous  diathesis  caries  of  tlic  outer  table  of  the  mastoid 
niay  l)e  induced.  This  latter,  ((.slhcnic  form  is  characterized  by  its  piinless- 
neas ;  the  former,  or  atkemc  type,  by  great  jiain.  The  asthenic  form  may 
occur  as  a  s«iuel  uf  diphtheria  in  childreti. 

When  the  sequestrum  is  found,  it  should  be  removed  at  once.  Such  a 
iseasc  as  this,  occurring  over  the  outer  wall  of  the  mastoid  in  a  child, 

•mea  of  moment  not  only  to  the  hearing  but  even  to  the  life  of  the 
it;  because  in  children  there  is  much  greater  probability  of  an  exten- 
«oo  inward  of  such  a  disease  than  there  is  of  its  passage  outward,  f<n'  the 
tissues  over  the  mastoid  in  young  children  are  much  more  resistant  than  the 
thin  and  somewhat  cribriform  outer  table  of  their  partly-developed  mastoid. 
Sometimes  that  which  ajijK'ars  to  Ije  an  abscess  pointing  over  the  mastoid 
undergoes  resolution  by  ordinary  jxmltices. 

The  sthenic  variety  of  mastoid  periostitis  is  characterized  by  pain  and 


'  Sec  Schwftrtxe,  ChirurErischer  Krankhpit«n  des  Ohre»,  and  Samuel  Sext^im,  M.D.,  Dis- 
I  of  Uj«;  Ear,  William  Wood  &  Co,,  1888. 
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temltTncss  in  the  mastoid  portion,  with  some  retlness  of  the  skin.  It  may 
mislead  tlie  ohserver  into  the  idea  that  it  is  iuJHammatiuu  of  the  mastoid 
cells.  But  the  less  deep-seated  pain  in  the  ear  and  head  and  the  readiness 
with  wliich  the  periivstitis  yielda  to  leeching  or  a  deep  incisittn  (Wilde's  in- 
cision) will  serve  as  diagnostic  points.  It  must  be  borne  in  mind,  however, 
that  inflammation  of  the  external  periosteum  may  be  associated  with  deeper 
inrtamniation  in  the  mastoid  cavity.  This,  however,  is  hardly  the  ease  in 
young  children^  iis  they  do  not  possess  largely-developetl  mastoid  cells. 
Hence  the  secfjnd  and  tliirtl  forms  need  not  be  expected  in  them.  Yet 
chronic  purulent  inflammation  of  the  drum-cavity  is  often  followed  in 
children  by  thrombus  in  the  cerebral  sinuses,  general  pyaemia,  and  absces8 
in  the  bniin. 

After  a  purulent  inflaraniation  has  existed  for  some  time  iu  the  middle 
ear,  there  may  suddenly  arise  an  acute  and  violent  iuflainniatitm  in  the 
orgau.  This  usually  occurs  after  eximsure  to  cold  air  or  to  a  cold  water 
bath,  or  after  a  blow  on  the  ear.  The  lii-st  i-esult  of  the  engorgement  of  the 
vessels  is  a  diminution  or  eliccking  of  the  diseharge.  The  j>aiu  is  often 
severe,  and  of  a  throbbing  or  boring  kind.  Pain  is  often  ielt  in  the  brow, 
in  tlie  parietal  and  in  the  mastoid  region  of  the  affected  side.  Facial 
paralysis  is  quite  a  common  occurrence  in  these  forms  of  inflannnation  in 
the  middle  ear.  It  is  due  to  pressure  of  the  greatly -swollen  muc<tus  mem- 
brane or  the  inspissated  pus  upon  the  facial  nerve  through  a  dehis<x'nce  in 
its  canal.  The  discharge,  which  had  at  first  t^ised,  may  now  be  renewed, 
though  altered  iu  quality,  being  thinner  and  very  offensive.  The  facial 
panilysis  is,  however,  by  no  means  the  worst  symptom  in  such  cases,  as  it 
usually  disappears  if  the  jiatient  survives.  A  more  alarming  symptom  is 
swelling  and  |Kiin  in  the  jugular  region  on  the  side  of  the  a  fleeted  ear.  This 
symptom  indicates  involvement  of  the  laleml  and  other  sinuses  of  the  brain, 
and  is  apt  to  be  followed  by  embolism  in  various  parts  of  the  body.  If  an 
abscess  forms  in  the  mastoid  antrum  of  a  child,  it  will  nnich  nunv  readily 
discharge  itself  through  the  thin,  cribriform  outer  plate  of  the  mastoid 
process  and  j>oint  in  the  soft  |iart«  of  this  region. 

Such  a  termination  is  a  usual  one  in  childhoitd.  Cerebral  abscess  is  a 
not  uncommon  result  of  chronic  inflammation  of  the  tynqiauic  cavity  w  ith 
involvement  of  the  mastoid.  It  is  due  to  }>urnlcut  absorption,  as  is  shown 
by  its  (x^eurrcnee  sometimes  on  the  side  opposite  the  diseasii:!  ear. 

Treatment  of  Mastoid  Disease. — InJlanimation  of  the  mastoidal  peri- 
osteimi  will  usually  yield  to  the  lix'al  abstraction  of  blotid  by  means  of 
leeching  or  a  deep  incision — ilown  to  the  bone.  The  incision  is  to  be  kept 
o|icn  for  a  day  or  two.  An  artificial  perforation  of  the  mastoid  cortex  will 
rarely,  ifcver,  be  demaudiKl,  in  children.  When  the  abswss  makes  its  way 
to  beneath  the  skin  and  points  over  the  mastoid,  the  treatment  is  the  same 
as  fitr  an  ah.s<-ess  in  any  other  part  of  the  cutaucfius  surface.  In  fact,  if  the 
dirouic  purulent  disease  of  the  drum-cavity  were  more  frequently  hectlnl 
and  promptly  received  proper  treatment,  there  would  be  no  mastoid  involve- 
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incnt  in  children.  Even  when  it  doQs  appear,  oitliuar}^  poulticiDg  will 
often  give  desired  relief  in  cliildreu,  on  aeeoiint  of  the  soft  and  open 
mastoid  cortex  in  them. 


CHRONIC  NON-PITRITLENT  OTITIS  MEDIA. 

The  onset  of  this  disease  in  children  is  usnally  insidiiuis.  Infants  may 
l)e  attacked  by  it  and  their  bearing  greatly  rmpairfti  !x>fure  it  is  known  that 
fiuch  a  eliange  has  occanx'd.  Aft^T  a  severe  cold  in  the  hciid  and  uu^aeute 
catarrh  of  the  Eustachian  tulie,  the  mucous  membrane  does  not  regain  its 
normal  state^  but  remains  in  a  condition  of  ehrunic  inflammatiunj  which 
gradually  assimics  the  tbrm  known  el*?  hypeitrophie  catarrh.  This  may  set 
in  without  much  or  any  pain.  If  the  child  is  an  infant,  it  may  be  rcmem- 
Ijered  that  it  once  had  a  bad  attack  of  "smifllcs  or  a  bronchitis,"  but  It  was 
not  noticed  to  l>e  deaf.  In  an  older  child — one  who  has  learned  to  talk — it 
will  l>e  observed  that  it  does  not  hear  well  after  a  ct>kl  in  the  head.  This 
may  pass  away^  to  return  with  another  colil ;  and  at  last  it  is  observed  that 
!  child  is  permanently  dull  of  hearing,  and  iH^'haps  growing  worse.  If 
,  school,  it  falls  behind  in  its  studies,  or  it  is  sujjposed,  often  very  unjustly, 
to  be  heedless,  and  gets  blame  which  it  dt^es  not  deserve. 

If  in  this  early  stag-e  the  ears,  tlie  nares,  and  the  throat  be  examined, 
dmnges  |XM_'uliar  to  the  disease  will  Ije  funud  to  have  taken  place.  The 
dmra-heads,  the  membrana?,  will  Ik;  found  moi'C  retracted  tlian  normal,  jjer- 
A})S  less  shining,  and  the  color  transniitti^l  tliroii«i:h  them  will  be  red  or 
pink,  from  the  congested  mucous  membrane  over  tlie  inner  wall  of  the 
drum-cavit)'. 

The  nares  will  present  at  this  time  a  swollen  ami  re<l  mucous  mem- 
brane over  the  turbinated  bones,  and  the  respiration  tlirough  them  will  be 
impede<l.  A  more  or  less  sticky  and  copious  dis<'harge  will  come  from  the 
anterior  nares  and  also  flow  baekwanl  into  the  fauces. 

The  mouths  of  the  Eustachian  tubes  will  Im?  found  swollen  and  closed 
and  blockwl  by  mucus.  The  fauces  are  not  always  affiH-ttd,  like  the  nares 
and  the  Eustachian  tubes,  but  usually  they  present  a  follicular  pharyngitis 
a  swollen  velum  palati. 

If  these  condititius  of  the  nares,  Eustachian  tubes,  and  midJle  ears  have 
been  prfesent  for  several  months,  the  little  patient  may  have  had  attacks  of 

seva-e  inniehe,  or  at  times  may  liave  eomplainwl  of  shaq>  darts  of  pain. 
The  child  now  breathes  througli  its  nmuth  and  ivmsents  the  wry  injiuMnos 
omdition  known  as  "month-breathing,"  the  nares  having  nearly  ceased  to 
do  their  usual  work,  and  the  ahc  being  cnllaj)Sc<l,  giving  the  nose  a  pinchcil 
look.  The  hearing  may  now  have  l>ec(jme  very  much  rc^lueed  and  lead  the 
jKirents  to  seek  medical  aid.  CiiiUIren  five  years  old  or  more  will  often 
complain  of  subjective  noises  in  the  ears.  By  the  rejx'titiou  of  isolated 
words,  like  "  man"  or  "  pin,"  or  '*  four"  or  "  more,' '  it  will  Ijc  found  that  the 
bearing  la  reduced  to  a  few  feet  or  even  inches,  in  serious  cases.     The  con- 
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sonant  soiinrls  arc  lost  first, the  patient  saying  "tin"  fur  '^pin"  whon  tested. 
A  wateli  is  a  poor  ttst,  and  I  iiLn'er  empl<>y  it.  The  tuning- fork  or  a 
small  music-box  is  much  better  as  an  aerial  test.  But  the  best  test  is  the 
voice,  in  sjK'aking  woixls,  as  I  have  just  indicated. 

If  the  nares  arc  badly  impeded,  the  wonls  with  nasals  in  tlieni  will  he 
mispronouneetl,  as  the  nasal  resonance  is  cut  otf :  e,g.,  the  word  "  nose''  will 
be  ppononnctHl  '*  doze." 

Many  rases  of  deaj-mutenem  arise  in  this  way.  The  infant  has  a  clirunic 
aural  i'atarrh,  the  process  being  identical  with  that  in  an  adult.  In  the  iniknt 
the  process  is  not  recognixwl  until  a  year  or  two  after  its  inception,  when 
the  cliild  should  begin  to  txilk.  Inspection  revx-als  all  the  symptoms  of 
chronic  aural  i-atarrh,  but  Uki  often  when  all  attempts  at  restoration  of 
hearing  are  in  vain,  because  the  thickening  of  the  membrana  tympani,  and 
more  especially  the  sclerosis  in  the  drum-cavity  and  in  the  joints  of  the 
oesicles,  have  Imx^ouic  indelibly  Hxed. 

Many  cases  of  deaf-dumbness  are  supposed  to  be  oongenital.  ^fore 
than  half  Iiave  really  becYinie  sucti  after  birtli.  Perhaps  not  more  than 
twenty -five  per  cent,  can  l>e  justly  callwl  cc.mgenitaL  The  majority  wrtaiuly 
originate  from  diseases  occurring  after  birth,  iu  early  childhofjd,  and  those 
occurring  in  earl\'  infancy  are  doubtless  due  in  many  cases  to  an  insidious 
chronic  aural  catarrh,  especially  when  no  other  distinct  and  probable  cause 
can  be  assigneil  for  the  deafut^s. 

There  seems  to  be  some  tendency  to  transmission  of  chronic  catarrh  of 
the  middle  ear  from  paifut  to  eliild.  ^yhen  a  deaf  parent  seeks  advice 
regai*ding  a  child  with  catarrhal  deafuess,  the  prognosis  is  always  less  en- 
couraging. There  is  in  such  cases  a  transmission  of  the  tendency  for  the 
nares  and  Eustachian  tubes  to  assume  a  hyix^rtrophic  cfitarrhal  cniidition, 
just  lis  in  some  families  there  exists  the  tendency  to  catarrhal  disiiises 
of  the  bowels  or  of  the  lungs. 

The  cerumeji  of  the  auditory  canal  is  diniinishixl  in  quantity  and  some- 
times brittle  in  quality  iu  t!ie  early  stages  of  chronic  aural  catarrh. 

The  membrana  tymi>ani,  as  stated,  undergoes  changes  in  color  and  tenu- 
ity. Instead  of  a  thickening  tliere  may  be  a  thinning  of  the  membrane, 
es{>ecially  if  there  is  a  tendency  to  ozfcna  in  the  case.  The  color  of  the 
membrane  often  apix-ars  red,  from  the  transmitted  tint  of  the  congested 
mucous  membrane  U'vond.  Cah-artHius  spots  are  rarely  found  in  the  mem- 
brana t)nnpaui  of  a  chihl  afflx^tixl  with  catarrhal  deafness. 

The  position  of  the  membrana  tym|)aui  changes,  from  the  retraction  it 
undergoes,  after  the  catarrhal  disease  has  aftWted  tlie  middle  car  for  some 
time.  The  malleus  then  appears  fttreshortened  }x?rs[K'ctively,  and  the  short 
process  seems  unusually  prominent.  The  mauubi*ium  of  the  malleus  is  not 
only  drawn  inward,  but  is  pulled  upward  and  backward,  and,  the  curves  of 
the  mcmbnina  l>eing  thus  altereil,  the  pyrunild  of  light,  nonnally  found  in 
the  antert>iiifcrior  quadrant,  is  cither  thrown  upward  in  the  antcn^>r  half 
of  the  membrane  or  disappears  altogether.     In  fact,  the  normal  jityramid 
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of  Ifght  is  usually  one  of  the  first  features  of  the  membraua  to  change  in 
chronic  aural  catarrh. 

The  manubrium  of  the  malleus  not  only  is  indrawn  iu  this  disease,  but 
it  Is  rotated  about  its  long  axis,  so  as  to  pull  the  posterior  half  of  the  drum- 
head into  greater  prominence  and  to  drag  the  anterior  half  into  a  greater 
depression.     This  is  seen,  however,  only  iu  Mvr  cliildren  and  in  adults. 

IJie  Phfirynx  and  Naso-pharifrvr, — In  children  the  moist  form  of  hy- 
pertrophic catarrh  is  usually  met,  in  which  the  nares,  the  phar\Tix,  and 
the  naso-pharvnx  are  in  a  state  of  hy|>er3ecretiiin.  The  tonsils  are  usually 
enlarged,  the  nares  impeded,  and  mouth-breathing  is  going  on.  If  the  case 
has  assumed  the  atrophic  state  (oz^ua)*  the  secretion  of  all  these  parts  will 
be  fimnd  scanty,  and  the  mucous  rapmbnuie  dry  and  covered  witli  scales 
of  inspissated  mucus  au«l  pus.  In  these  cases  the  mucous  membrane  of 
the  posterior  phan,'ngeal  wall  looks  as  if  varnished,  the  turbinated  bodies 
are  atrophied,  the  space  in  the  nares  is  thoreby  increased,  aud  the  nares, 
not  being  able  to  clear  themselves  by  normal  respiration,  arc  filled  with 
decomposing  and  highly  mal<xlorous  scales  of  dried  mucus  and  pus. 

In  some  instances  the  velum  palati  shows  a  peculiar  paresis  if  the  case 
is  at  all  chronic.  The  uvula  then,  instead  of  hanging  in  the  mixlian  line, 
is  draNvn  towards  one  side.  This  latter  is  found  to  be  the  side  of  the  better 
ear,  because  tlie  catarrh  ha^^;  not  yet  weakencni  the  mus<^u]ar  structures  of  tlie 
velum  and  the  Eustachian  tube  on  this  side.  The  hiss  of  normal  mobility 
iu  the  velum  is  further  seen  when  the  patient  is  told  to  phonate  the  sound  of 
broad  a.  Then  the  velum  and  uvula,  instead  of  rising  quickly  to  shut  off 
tiie  lower  from  the  upper  pharynx,  will  fail  to  perform  tliis  act  as  quickly 
or  as  well  as  the  normal  organ. 

When  the  cliild  blows  its  nose  or  when  its  Eustachian  tube  is  artificially 
inflated^  it  often  complains  of  cracking  in  the  ear.  This  is  caused  by  the 
air  thus  fortx-*!  into  the  tube  forming  bubbles  with  the  mucus.  The  mucous 
membrane  of  the  nares  aud  naso-pharyux  may  become  very  much  congested 
aod  swollen,  and  so  irritated  therel>y  as  to  puff  up  and  close  the  mouths  of 
the  Eustachian  tubes,  causing  vertigo  aud  faintness,  if  it  is  subjected  to 
any  irritant. 

Adenoid  growths  ofVen  4xx?ur  in  the  uasi.>-phar}'nx  in  uorthorn  and 
gtivrmy  latitudes.  These  growttis  are  l^'uignaut  in  n,iture,  are  more  or  less 
leaf-like  and  ct>nical  in  form,  and  are  usually  plat^ed  high  in  the  pharyux. 
They  are  friable,  and  hence  bleed  easily.  Their  height  or  length  rarely 
exceeds  three  centimetres,  and  their  thickness  varies  from  a  few  lines  to  one 
or  two  centimetres.  These  growths  interfere  not  only  with  normal  respira- 
tion and  enunciation,  but  also  with  the  normal  ventilation  of  the  Eustachian 
tul»es  and  the  tympana.  The  pharyngeal  tonsil,  situate  in  the  vault  (►f  the 
naso-pharv-nx,  ot\en  becomes  enlarged  iu  children,  aud  is  productive  of 
elironic  (utarrh  of  the  nas^i-pharynx,  Eustachian  tulics,  and  middle  ears, 
with  resultant  liardness  of  hearing. 

Oausee  of  Chronic  Catarrh  of  the  Middle  Ear. — Very  few  parents 
Vol.  IV.-^ 
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can  assign  a  satisfactory^  (-ause  for  clirouic  mid<lle-'ear  catarrh  hi  their  chil- 
dren. Chronic  cold  in  the  hi'jul,  or  frequent  colds  in  the  head,  are  uh- 
douht^.Mlly  tiie  fundamental  cause  of  such  chronic  catarrhal  deafness  in  chil- 
dren. Chronic  aumi  t'Sttiirrh  ia  often  found  associated  with  and  doubtless  is 
aggravated  by  chronic  catarrhal  diseases  in  the  mucous  membrane  elsewhere : 
by  phthiiiis,  by  hereditary  syphilis,  by  continual  fever,  Uy  all  eruptive 
levers,  and  by  eczematous  conditions  of  the  general  integument  Whooping- 
cough  and  mumpa  are  often  fijUowed  by  chronic  deafness.  After  these  two 
diseases,  however,  tbei*e  is  reason  to  believe  that  the  auditory  nerve  is  often 
primarily  affected,  It  has  also  l>een  observed  that  the  oliildreu  of  Anglo- 
Saxons  born  in  tropical  oountries  seem  specially  liable  to  chronic  aural 
catarrh, 

Treatment  of  Chronic  Catarrhal  Otitis  Media. — The  treatment  of 
this  affection  of  tlie  ear  will  dej^cnd  upon  ttie  form  of  the  dij^^a^e  in  the 
case  presenting  itself.  It  must  first  be  decided  whether  the 
disease  partakes  of  the  hyjicrtn^^tphie  nature  or  of  the  atro- 
pine. The  treatment  for  the  firet  is  very  different  from 
that  demandetl  by  the  latter.  Let  it  be  said  at  the  outae^j 
tiiat  the  naHal  tlouche  shouhl  never  be  iisetl.  ^1 

If  the  patient  is  an  infant,  it  will  not  be  easy  to  deter- 
mine the  degree  of  deafness?.  If  a!)le  to  talk,  the  patient's 
hearing  can  easily  l>e  determined,  as  already  shown  on  p.  31. 
Let  us  suppose  we  are  confronted  by  a  case  of  tlie  hj'jter- 
trophic  form  of  (^tarrh  of  the  uares,  naso-pharynx,  and 
middle  ear.  The  membrana  tymj>ani  must  l)e  examin«xl, 
after  tlie  hearing  is  tested  ;  then  the  nares  and  naso-pharynx, 
as  far  as  is  possible  in  young  ]>atients.  We  must  note 
whether  the  tnrl>inated  lx>dies  are  in  the  first  and  a^rtive 
stage  of  hyfjertrophic  catarrh,  or  whether  a  sclerotic  and 
contracted  stage  has  been  reached.  The  condition  of  the 
fauces  must  also  be  noted,  as  well  as  the  state  of  tlie  tonsils. 
If  a  hyijeitrophic  catarrh  of  the  nares  and  nas<.>pharynx 
in  the  active,  secreton^  stage  is  found,  we  may  spray  tlie 
nares  and  naso-phar\'nx  with  a  solution  of  e«lplK>-carlK)- 
late  of  zinc,  three  grains  to  the  fluidouuc^e  of  wat^'r,  with  a 
fliiidrachm  of  glycerin.  Or  we  may  employ  a  spray  of  a  modified  Dobell's 
solution,  consisting  of  the  following  : 

R  Stxlii  bibor.,  j 

Sodii  bicarb.,  kk  gr.  ii  j 

Acid.  cRrbi)!.,  gr-  i  j  j 

Glycerini,  fjss;  j 

Aquae,  f,^i. 

Another  excellent  spray  is  obtained  by  nsing  a  solution  of  iodide  of  zinc, 
two  or  three  grains  to  the  fluidonnce  of  wat<?r. 

These  solutions  are  most  easily  and  very  efficiently  atomized  by  using 
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what  is  known  as  the  Magic  Hand-Atomizer  No.  2,  made  by  the  Davol 
Manufacturing  Company,  of  Providence,  Rhode  Island.  There  are,  how- 
ever, numerous  forms  of  hand-atomizers  which  act  perfectly  well. 

After  the  application  of  the  watery  spray  it  is  advantageous  to  spray 
into  the  nares  some  liquid  albolene.  This  is  especially  necessary  in  cold 
weather  if  the  patient  is  likely  to  be  exposed  soon  to  the  open  air. 

If  a  more  advanced  stage  of  catarrh  of  the  naso-pharynx  and  middle 
ear  has  been  reached,  and  there  are  evidences  of  sclerosis  in  the  mucous 
tissues,  a  more  stimulating  spray  may  be  employed.  In  my  opinion,  we  are 
at  this  stage  well  served  by  a  spray  of  the  following : 

R   Listerine  (Lambert's),  f^ss; 

Aquae,  fjiv. 
Misce. 

Or 

U  Acid,  boric.,  gr.  x ; 

Glycerini,  fji; 

Aqu»,  f|i. 
Misce. 

It  may  be  said,  however,  that  in  children  the  active  secretory  stage,  with 
puffed  and  red  turbinated  mucous  tissues,  is  much  commoner  than  the  pale, 
contracted,  sclerotic  form. 

The  fauces  will  usually  be  benefited  by  the  treatment  applied  to  the 
nares,  because  some  of  the  medication  reaches  these  lower  parts,  and  also 
because,  the  nasal  respiration  being  improved  by  the  nasal  treatment,  the 
child  does  not  breathe  through  its  mouth  as  much  as  previously,  and  the 
&uces  thus  escape  the  irritation  of  direct  mouth-breathing. 

After  the  application  of  spray  to  the  nares,  the  Eustachian  tubes  and  the 
tympana  should  be  inflated  by  the  air-douche,  according  to  Politzer's  method 
or  its  modifications.  This  is  the  only  form  of  inflation  of  the  middle  ear 
practicable  in  children,  and,  fortunately,  no  other  is  needed. 

If  the  patient  be  an  infant,  we  have  only  to  insert  the  nose-piece  of  the 
inflation-bi^  into  one  naris,  and,  with  the  two  fingers  of  the  left  hand,  gently 
compress  the  other  naris  and  the  ala  of  the  one  in  which  the  nose-piece  is 
(see  p.  20).  A  moderate  compression  of  the  inflation-bag,  in  the  right  hand, 
will  usually  suffice  to  send  air  into  the  tympana.  If  the  child  cries,  the 
velum  is  elevated  and  cuts  off  the  naso-pharynx  from  the  pharynx,  thus 
facilitating  the  inflation  of  the  tympana.  In  larger  children  this  is  readily 
brought  about  by  asking  them  to  swallow  a  little  water,  previously  taken 
into  their  mouth,  at  the  moment  we  desire  to  inflate,  or  by  telling  them 
simply  to  distend  the  cheeks, — according  to  the  suggestion  of  Dr.  Holt,  of 
Portland,  Maine.  If  this  is  done  gently  and  deliberately,  the  child  will  not 
be  hurt  and  will  not  resist  the  surgeon's  subsequent  efforts  for  its  relief. 

Here  let  it  be  said  that  no  applications  made  to  the  external  ear  and  the 
outer  surface  of  the  drum-membrane  will  do  any  good  in  chronic  catarrh 
of  the  middle  ear. 

Excision  of  the  tonsils  is  not  demanded  as  an  aid  to  the  cure  of  chronic 
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catarrhal  deafness^  Applk-atiooa  of  iodine  and  glye^riu,  equal  jjait 
be  of  value  as  tending  to  dituinisli  the  size  of  the  tousils.  If  fol 
pharyngitis  is  present,  applications  of  tincture  of  chloride  of  iro 
water,  in  equal  parts,  may  aid. 

Trexdmad  of  (he  Atrophia  Form. — If  we  are  called  upon  to  treat 
of  deafness  dependent  up<jn  or  af^sociateil  with  the  atrophic  form  of 
pliarvngeul  catarrh,  the  lucal  trcalmeiit  must  be  a  stimulating  one.  1 
accomplished  by  spraying  the  nares  with  a  solution  of  iodine  and  ca 
acid,  known  as  Boulton^s  solution,  or  with  a  solution  of  bicarboiia 
sodium  and  biboratc  of  sodium,  of  each  half  a  drachm,  to  four  fluidt 
of  iisterinc. 

In  larger  children  with  well-marked  ozaena,  there  may  be  emplo, 
spray  of  thymol,  from  half  a  grain  to  a  grain  to  the  ounce  of  i 
Some  alcohol  may  be  ref|uircd  to  make  a  perfwt  solution  of  this  last-n 
drug.  Its  application  stings  a  little,  but  this  is  allaytKl  by  spraying 
fluid  alboleue,  which  should  always  be  done  after  each  act  of  sprayinj 
nases  and  uaso-pharyux.  After  the  iiares  have  been  treated  as  cxpla 
the  tympana  should  be  iuflatciL 

This  treatment  which  I  have  sketched  for  the  various  forms  of  \ 
aural  catarrh,  if  applietl  properly  and  in  time,  will  rescue  an  infant 
the  oaset  of  deaf-dumlmess,  as  set  fortli  on  p.  32, 

Deaf-Miitaiem. — If  the  chronic  aural  catarrh  productive  of  deaf-di 
ness  in  an  infant  were  discH>veretl  in  time,  it  (K)uld,  as  I  have  observec 
cured,  or  sufficiently  alleviated  to  prevent  the  child  from  being  a  n 
But  if  the  ca.-^  gets  no  treatment  until  the  child  is  two  years  of  ag< 
deaf-dumbness  is  incurable. 

When  chronic  aural  tatarrh  occurs  in  cliildren  w^hohave  already  leai 
to  talk,  they  should  be  encouragtHl  to  go  on  talking  and  not  to  make  si 
Young  children  from  three  to  five  years  of  age  will  stop  talking  if  t 
get  deaf.  They  must  now  be  forced  to  go  on  talking,  while  being  trei 
for  their  chronic  catarrhal  deafness.  If  this  is  in  part  or  entirely  cura 
tbey  will  retain  their  6j>eoch ;  but  they  must  be  carefully  watched,  to 
that  they  do  not  begin  to  make  signs  or  mispronounce  words.  If  their  d* 
ness  CHjntinues,  tliey  may  nevertheless  l>e  rescued  from  Wing  mutes  by 
precautious  I  have  named  as  to  their  continued  practice  in  the  use  of  spe< 

The  same  (*are  in  exercising  their  8t)eech  must  be  given  to  youDg  d 
dren  who  beccmic  deaf  from  diseases  of  the  internal  ear,  like  that  occurr 
in  cerebro-spi rial  nieningitis,  in  mumps,  and  fmrn  blows  or  falls  oji  the  he 
These  forms  of  aural  disease  will  be  considered  farther  on  in  this  article. 

Great  assistance  in  making  the  child  hear,  and  tluis  teaching  it  to  p 
feet  its  power  of  speech,  and  also  to  retain  and  improve  its  hearing,  can 
gained  by  the  employment  of  either  a  go<xl  tin  ear-trumiiet  or,  what  is 
my  opinion  still  better,  a  Maloney  otophoae.^      This  latter  instrument  c( 

*  Made  by  J.  A.  Muloney,  Washington,  B.C. 
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veys  speech  to  the  deaf  ear  not  oiily  with  the  most  power,  but  also  with  the 
grtatc'St  purity  of  sound,  because  it  is  fi-ee  from  unpleasant  resonance  and 
tlie  interference  of  sound-waves.  Furthermore,  it  has  the  very  gotjd  fc'ature 
of  not  being  inserted  into  the  meatus,  but  its  aural  end  is  provided  with  a 
disk-like  ex|)au3ioQ  three  inches  wide,  which  is  held  against  the  auricle,  and 
therefore  does  not  cause  pain  in  the  ear.  If  a  child  retains  any  hearing, 
this  will  be  improvetl  and  the  child^s  si>eech  devehipetl  by  tlie  intelligent 
nse  of  the  above-named  instrument^  to  couvey  the  words  of  a  parent  or 
tmdier  to  its  ear. 

Adenoid  growths  and  enlarged  pharyngeal  tonsils,  as  described  on  p.  33, 
may  demand  removal  by  crushing,  evulsion,  or  cauterization.  It  should  be 
lx>rne  in  mind,  however,  that  these  en  laired  glands  and  adenoid  bodies 
lergo  a  spontaneous  retrogression  towanls  puberty,  and  tlierefore,  unless 
are  productive  of  great  aural  irritation  and  deafness,  a  conservative 
course  of  trtntment  should  be  pui-sued,  and  violent  surgical  interference  in 
tlie  naso-phar%-nx  avoided,  for  such  irritation  of  itself  may  set  up  an  acute 
otitis  media  and  aggravate,  rather  than  ameliorate,  the  condition  of  the  ears. 

Earache  and  Chronic  Ckitarrh  of  the  MkkUe  Ear, — ^I  am  often  asked, 

&t  should  be  d«3ne  for  earache  ?  As  earache  is  commouly  due  to  subacute 
acks  of  catarrh  in  a  child  who  is  the  subject  of  chronic  catarrh  of  the 
iiaso-pliar)*iix,  I  will  try  to  answer  the  important  question  here.  In  all  cases 
of  c&rachc  the  proximate  cause  should  be  determined,  as  well  as  the  scat  of 
tlie  inflammation.  Sometimes  earache  is  due  to  a  myringitis,  the  middle 
ear  being  veiy  slightly  or  not  at  all  implicated,  as  shown  on  p.  15.  But  most 
cases  are  catarrhal,  and  a  child  who  has  one  attack  of  eiutiche  is  very  apt  to 
have  another,  unless  the  nares  and  naso-pharyux  are  treated,  and  the  child 
is  kept  from  impnident  exposures  to  bad  weather  and  wet  feet  in  winter- 
time and  from  cold  bathing  and  exposure  to  draughts  of  air  in  summer- 
time. If,  however,  a  child  has  earache  in  spite  of  all  that  is  done  for  \ta 
oares  and  middle  ear,  it  should  at  once  be  housed,  or  even  kept  in  its  room 
and  in  l»ed  if  the  pain  is  severe  or  long  e^intinued  and  there  are  symptoms 
acute  "cold."  Nothing  should  lx»  drojipcd  into  the  ear,  for  that  is 
ally  worse  than  useless :  it  always  irritates  the  inflamwl  tissues. 

The  bowels  should  lie  in  a  normal  condition.  If  confined,  a  laxative 
"or  a  purgative  may  Ix'  given,  though  this  is  not  imperative  unless  the  con- 
stijiation  is  excessive.  If  the  child  is  feverish,  a  mild  febi'ifuge  should 
he  given.  If  the  child  seems  to  have  simply  a  gnimbling  pain  in  the 
ear,  in  addition  to  keeping  him  in  the  house  or  in  a  warm  room,  dry  heat 
should  lie  applied  to  the  painful  ear,  as  set  forth  on  p.  19.  If  in  spite  of 
this  treatment  the  pain  grows  worse,  the  local  alistractiou  of  blood  may  be 

irted  to.  But,  as  I  have  already  stated,  if  the  ear  is  not  improperly 
by  various  drops  at  the  beginning  of  the  pain,  which  invariably 
it  worse  at  last,  the  very  simjile  plans  I  have  given,  if  promptly 
pursued,  will  give  relief. 

At  the  beginning  of  an  earache  in  a  child  who  is  already  the  subject 
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of  uaso-aural  catarrh,  au  inflation  of  the  tymimuiim,  by  Politzer*s  or 
methcKls,  will  ^ive  relief  hy  oiK'iiing  the  middle  ear  and  overcomiL 
retraetiou  o(  the  membrana  tyrapanl. 

Hifjivne  of  (he  Ear. — Prevention  of  earaehe  and  further  ear-disci 
such  cases  as  I  have  describe<i,  is  far  more  valuable  than  any  attem 
cure,  just  aa  it  is  elsewhere  in  the  b^xly.  A  ehihl  who  has  onee  be< 
subject  of  an  earache  fix/m  catarrhal  causes  has  received  a  vaUiable  * 
ing  J  or,  at  least,  its  parents  have. 

Of  course  its  uares  aud  naso-pharynx  must  be  carefully  watchet 
treotctl  until  nurninl  respiration  through  them  is  estal)libhc(l  and  m 
breathing  pi-eventcd.  A  mouth- breather  is  always  threatened  with  m 
and  dcafucps.  Such  a  child  must  have  plenty  (>f  exercise  in  t!ie  o|^>o, 
must  uot  be  in  a  badly -ventilated  school-room,  nor  must  k»  stud^^-hou 
as  long  aa  those  of  the  child  free  from  such  defects, 

It8  underclothing  nmst  be  of  wool — all  wck*1,  not  merino — at  all 
excepting  the  very  hottest  weather.     Even  at  such  time^  if  it  can  ei 
very  thin  wool,  so  much  the  better.     But,  as  cliildren  are  ver)'  active 
iu  summer-time,  they  may  t>e  ix'rraitttxl  to  wear  merino  at  that  time. 
feet  aud  ankles  must  ahsays  Iw  kept  dry. 

Ill  summer-time  euld- water  bathing  should  l>e  iudulgwl  in  with 
greatest  cnutiou,  while  diving  must  be  most  strictly  prohibited.  Bat 
in  the  tub  in  wiuter-lime  must  be  dune  not  tmi  frecpiently, — once  a  we< 
enough  for  clean linciss,^ — always  in  a  warm  room  (not  lower  than  70° 
and  preferably  just  bcfoi'e  going  to  bod.  If  the  hair  is  washed,  as  it  oft* 
iu  girlsj  it  must  be  carefully  dried  with  a  towel, — nut  before  a  fire  ooi 
ojK^n  window, — and  it  would  be  safe)'  to  remain  iu  the  house  the  rest  of 
day.  A  fire  is  t*x)  heating  and  congesting,  and  a  draught  from  an  t 
window  is  of  course  very  liable  to  cause  a  cold  iu  the  he:id,  evei 
sumnur-time. 

The  sleeping-apartments   should  be  well  ventilated,   but  no  drai 
should  be  felt  blowing  on  the  head  at  any  time  of  year.     When  in  a 
gpiratton,  the  greatest  cautinn  slmuld  Ix?  excrcist^l  at  all  seasous  of  the  i 
rt^rding  cooling.     The  child  should  be  tauglit  that  this  should  uevei 
done  in  a  draught  nor  rapidly  in  any  way. 

In  regard  to  blowing  the  nose,  as  it  is  termed,  I  wf»uld  say  that 
nose  should  never  be  blown  violently,  but  rather  wipc<l,  and  sneezing  she 
always  be  suppressed  as  far  as  jiossible,  Ix-cause  lioth  of  these  nets  W] 
done  forcibly  tend  to  further  congest  the  nares  and  nasopharynx  and  nn 
the  catarrh  worse.  I  am  sure  many  a  sorjlled  cold  iu  the  head  could  b 
in  fact,  has  been — prevented  by  avoidance  of  violent  sneezing  and  blow 
the  nose  at  the  beginning  of  tlie  imtation.  Hen(^  catarrh  snufTs  aud 
fonna  of  catarrh  remwlics  of  a  sternutatory  uatiu'c  sliould  be  most  ca 
fully  avoklal  l>y  those  afflichxl  with  a  ratarrh  iu  the  nares  or  ears. 

Tlie  shctes  and  clothing,  like  trousers  in  boys  and  skirts  in  young  gii 
fihould  not  become  damp.    But  if  these  get  wet  from  unavoidable  exjx)su 
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bey  should  be  taken  off  aud  dried  us  soon   as  possible.     Wet  feet  are 
especially  injurious  to  the  fauces,  nares,  aud  middle  ears  of  children. 

Mouth-breathing  in  children  must  be  etop^ied  as  soon  a&  possible.  In 
those  who  are  six  yeai's  old  and  over  it  is  often  merely  a  habity  originating 
in  past  "colds  in  the  head."  In  such  ruses  an  exercise  of  their  volition  will 
overcome  it  in  tlic  daytime  and  tend  towards  correcting  it  when  they  are 
Bsleep  at  night.  All  such  efforts  on  the  i>atient'8  part  will  be  furthered  by 
treatment  of  the  nares  by  the  remedies  suggested  f<jr  chronic  hyiwrtrophic 
and  other  forms  of  nasal  and  naso-pharyngeal  catarrh.  The  nasal  douche 
should  never  be  used»  The  reader  is  also  referred  to  tlie  part  of  this  work 
Ivviog  especial  reference  to  nasal  and  pharyngeal  diseases  and  their  treat- 
ment 
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By  the  internal  ear  is  meant  the  soK^lled  labyrinth,  composed  of  the 
vestibule  in  the  middle,  the  ctx-hlca  in  front,  aud  the  semicircular  canals 
behind.  These  parts  are  all  intcrconneeted.  The  auditory  nerve  sends 
branches  to  all  three  of  these  divisions  of  the  labyrinth,  but  most  gener- 
ously to  the  cochlea.  The  nerve-lilaraents  in  the  semicircular  canals  have 
nut  been  traL-ed  beyoud  tlie  ampulhe.  In  the  vestibule  they  distinctly  su\y- 
ply  the  sacculi,  the  chief  soft  ct^mtents  of  that  jmrt  of  the  labyrintli  which 
is  nean?st  the  conductors  of  sound,  being  just  belli nd  t!ie  foot-plate  ctf  the 
stapes,  where  it  is  received  into  the  oval  window.  The  round  window  is 
practicidly  the  distal  boundary  of  the  cochlea,  while  the  oval  window  may 
lie  eonsidertxi  the  point  of  the  initial  impression  made  on  the  cudulymph 
in  the  labyrinth  by  the  oscillations  of  the  etmductors  of  sound- vibrations, 
the  ossicula  audiifls. 

These  labyrinth  structures  and  their  mechanism  are  extremely  delicate 
,And  susceptible  of  derangement  by  force  from  within  the  craiu"uni  and  a\&j 
m  ^^^thout.  Many  of  the  processes  of  disease  in  the  internal  ear  have 
their  origin  iu  catarrhal  diseases  in  the  mueuus  membrane  of  the  middle  ear. 
The  vascularity  of  these  two  parts  is  intimately  and  dire<jtly  connected, 
and  heuec  a  morbid  process  in  the  middle  ear — the  part  of  the  cur  most 
likely  to  be  primarily  affetrted — is  very  easily  communicated,  by  vascular 
changes,  to  the  labyrinth. 

The  deafuess  iu  such  eases  is  slow  in  its  approach,  but  permanent  and 
incurable.  Such  are  the  forms  of  deaf-dumbness  from  chronic  catarrh  of 
the  middle  ear  (see  p.  32). 

In  other  instances  the  disease  of  the  labyrinth  originates  within  that 
cavity,  and  in  such  cases  the  affection  is  characterized  by  sudden  and  per- 

ent  deafnes,s.     The  cause  of  this  fiirm  of  labyrinth-disease  is  either  an 

plectiform  hemorrhage  into  the  confined  bony  case  containing  the  audi- 
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tor)'  nerves,  proclticiug  a  destructive  pressure  upon  the  iierve-tissues,  or  it  is 
a  suddeu  di:?pla<x^meut  and  tearing  of  the  tierve-stnietures  by  coucussloii, 
as  from  a  full  or  u  bh>w  oq  the  head.  Doubtless  this  latter  e^use  is  a  fre- 
quent one  in  childreu. 

This  sceoiid  variety  is  very  important,  from  the  fact  that  its  prevent  ion! 
should  be  must  carefully  aimed  at,  as  a  cure  in  such  cases  is  very  diffictdt," 
if  indeed  it  is  at  all  pc^ssible^  Hence  all  sports  which  iuelude  standing  ou 
the  head,  or  haugiug  by  the  heels  with  the  head  down,  should  l)e  prohibite<I, 
as  tending  to  produce  congestion  and  hemorrhage  in  the  head.  Fuither- 
morCj  a  child  iu  this  position,  or  iu  that  of  so-called  walking  on  the  hands^^f 
is  ex|x>scd  t*)  the  risk  of  suddenly  falling  on  its  liead,  or  striking  its  head 
from  its  disturbed  co-ordination,  A  blow  on  the  head,  which  must  be  con- 
gested while  in  such  a  jxisition,  is  very  likely  to  bring  about  destructive 
eoucussiou  of  the  soft  tissues  iu  the  bony  laljyrinth.  Hemorrhage  and  effu- 
sion iuto  this  cavity  ensue,  the  nerve  is  suddenly  and  hopelessly  impaired, 
and  the  child  becomes  absolutely  aud  ijermaueutly  deaf.  Such  eases  I  have 
observed.  mM 

A  thiix]  class  of  labyriuth-disease^  is  pnxluced  by  intracranial  processes,  ^"^ 
and  also  by  the  elli-ct  of  some  general  systemic  disorders  upon  the  internal 
ear.     Iu  this  division  we  find  the  effects  of  mumps,  scarlet  fever,  typhoid 
fever,  cerebro-spiual  meningitis,  meningitis  iu  general,  hydrocephalus,  otitis^H 
labyriutbica,  hemorrhagic  otitis,  etc.  ^1 

MuMi*s. — Under  this  third  division  we  may  first  consider  the  effect 
of  mumps  on  the  ear.  That  the  uervous  apparatus  of  the  iutertial  ear  is 
sometimes  suddenly  and  permanently  injured  by  the  poison  of  mumps,  the 
process  Ijeiug  most  probably  a  metastatic  one,  has  been  rec^jguized  aud  de- 
scribed by  a  numljcr  of  writers,  from  Toynbee  and  Hintou  to  the  present 
time.  Usually  the  aural  symptoms  consist  iu  a  simultaueous  tinnitus 
aurium,  vertigo,  and  deafness.  The  two  first-named  symptoms  disapjiear 
sooner  or  later,  but  the  deafness  remains,  AVbcu  no  disturbance  in  equi- 
librium mx-ui'S,  the  metastatic  process  is  prolmbly  limited  to  the  cochlea,  the 
semicircular  canals  estapiog.  These  i)eculiar  symptoms  may  not  develop 
until  the  fifteenth  day,  aud  then  only  afler  subsidence  of  metastatic  processes 
elsewhere.  Usually  there  are  no  symptoms  iu  the  exteruid  uor  middle  ear 
to  account  for  the  sudden  deafness  following  mumps.  The  diagnosis  of  the 
origin  of  the  failure  of  hearing  is  aidtnl  by  the  tinnitus,  nausea,  vomiting, 
vertigo,  and  sometimes  the  altered  gait,  ensuing  suddenly  either  during  or 
afler  an  attack  of  mump.  Sometimes  thci*c  is  |^in  in  the  car  aud  head, 
and  in  a  day  or  two  deafness,  first  in  one  ear  and  then  in  the  other.  It  is 
supposed  that  in  some  instances  the  deafness  aud  otlier  aural  sym|)toms  twe 
due  to  a  serous  exudation  into  the  labyrinth.  It  is,  fortunately,  a  rare  sequel 
of  mumps.  No  treatment  has  shown  itself  ca]»able  of  cither  pre\euting  or 
curing  the  deiifness* 

CEnEBKosprNAL  Meningitis  is  often  attended  with  deafness  during 
the  fever,  and  this  failure  in  the  function  of  tiie  ear  wry  frequently  is 
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permanent.  At  the  termination  of  the  disease  or  during  convalescence  the 
patient  is  found  to  be  profoiiudly  do^f,  usually  in  both  ears.  There  is  also 
in  many  cases  an  alteration  in  the  walk,  so  that  the  little  patient  assumes  a 
sailor-like  gait.     The  lesion  seems  to  be  due  to  a  neuritis  dost-endens, — i.e., 

alow  encronehraent  of  the  inflammation  in  the  interior  of  the  cranium, 
'upon  the  labyrinth,  along  the  jK-riueural  vessels  of  the  auditory   nerve. 
Moos  (1881)  shows  that  in  sixty-four  cases  of  ear-disease  following  cerebro- 
pinal  meningitis,  as  observed  by  him  during  eigbteen  yeare,  fifty  jier  cent. 

3wed  disturbances  of  equilibrium  and  hearing,  fifty-nine  per  cent,  were 
Iv  deaf  in  both  cars  and  hence  became  deaf-mutes,  thiitv-one  and  a  lialf 
per  cent,  were  totally  deaf  but  retained  speech,  while  one  and  a  half  per  cent. 

aped  without  an  aural  lesion.     He  aim  cibserved   that  those  left  with 
ring  for  high  notes,  but  with  dulness  of  hearing  or  absolute  deafness 
for  low  notes,  stood  a  better  chance  of  retaining  hearing  for  spoken  wortls. 

'  absolute  deafness  pereists  for  more  than  three  months  after  the  cerebi-al 
'disease,  the  prognosis  is  unfavorable,  witiiout  exception. 

Treatment. — Charcot  has  projwscd  to  treat  the  dizziness  and  staggering 
with  large  doses  of  quinine.  His  jtlan  consists  iu  beginning  with  thirty 
centigrammes  of  the  sulphate  of  quinine  in  an  adult,  and  gradually  in- 
creasing until  one  gramme  is  taken  daily.  This  method  of  administering 
quinine  may  be  kept  up  for  a  mouth  ;  then  a  pause  for  a  fortnight  should 
occur ;  the  treatment  may  then  be  resumed  for  another  moutl].  Of  course 
iu  children  the  dose  must  l>e  proportioned  to  their  age.  Charcot's  theory 
of  the  mode  of  action  of  the  quinine  in  these  cases  is  that  it  destroys  any 
IniDg  function  in  the  auditory  nerve.  This,  however,  is  not  acccptetl 
Mooe^  who  claims  that  quinine  acts  simply  by  antagonizing  tlie  inflam- 
mation. In  cases  where  the  hearing  is  not  entirely  destroyed,  the  constant 
electric  current  applied  to  the  ear  offei's  some  hope  of  improv^emeut,  if  made 
at  oncse,  as  soon  as  convalescence  sets  in. 

Otitis  Labyrinthtca. — In  some  respects  closely  resembling  the  otitis 
interna  of  oerebro-spinal  meningitis  is  an  acute  iuflammation  of  the  mem- 
branous labyrinth,  described  by  Voltolini  as  occurring  in  young  children. 
He  reported  (1872)  some  cases  of  a  disease  closely  resend>liug  acute  menin- 
gitis, which  he  claims  is  a  disease  of  the  labyrinth  peculiar  to  children,  and 
as  specific  aa  ci'oup. 

The  symptoms  may  be  briefly  describwl  as  follows.  A  child  five  years 
old,  with  perfect  bearing,  may  be  attackeil  suddenly  with  vomiting,  which 
lasts  for  several  days,  with  intermissions,  and  there  will  be  a^-wmipanying 
chill  and  fever.  No  cause  can  be  assigned  by  the  jmivnts.  On  tlie  first  day 
of  the  illness  the  child  still  hears,  but  on  the  second  day  the  hearing  is  en- 
tirely gone.  The  intellect  remains  clear  during  the  entire  disease,  and  there 
are  no  spasms,  paralysis,  nor  opisth^itouus^  The  urine  and  fjeces  are  in  no 
way  abnormal.  The  child  may  complain  of  the  subjective  noises  in  its  head. 
By  the  fourth  day  the  appetite  rcturus  and  the  child  begins  to  j^lay.  U|m>u 
attempting  to  walk,  in  the  course  ol"  two  or  three  weeks,  the  gait  is  very  uu- 
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steady  ami  the  child  has  to  be  led  alxiut.      An  examination  of  the  external 

auditory  caiinl  aod  iiu'mhrana  tynipani  reveiils  no  alteratioDS  to  account  fur 
th&sc  disti'ea.sing  symptoms.  As  death  has  uever  occumxl  in  any  of  tliese 
cast*,  till*  pi*ccise  lesion  has  never  been  determined.  Ttiere  are  g*)iue  jwints 
of  differential  diagnosis  between  this  disease  and  tlie  aural  disi.'ase  following 
cerebro-spiual  meningitis.  la  the  hitter  ilisease  convalesce' nee  is  slow  and 
herpes  labialis  is  an  almost  constant  symptom,  while  it  rarely  appears  in 
otitis  labyrintbiea.  This  latter  dist;ase  is  usheretl  in  by  vomitiug,  which  is 
abst^iit  in  ccrebro-spiual  meningitis.  Then,  too,  the  hearing  is  ([ui«  kly  and 
entirely  destroyed  in  otitis  labyrinthica,  while  in  eerebro-spiual  meningitis 
it  isdeHtroycfl  mneh  less  rapidly  and  (Mirtial  audition  is  maintained  for  some 
sounds.     Treatment  is  of  no  avail  in  otitis  labyrintlu'ea. 

Closely  relatixl  to  the  foregoing  process  in  the  labyrinth — probably 
identical  with  it- — is  the  so-tralUtl 

Primary  Otitis  Interna. — Toynbee,  Moos,  Steinbrngge,  Politzer, 
and  Gradeiiigo^  have  denionstnvte*!  elmnges  iu  the  labyrinth,  of  an  osteo- 
plastic form,  consecutive  to  a  destructive  pathological  prun-ess  iu  the  soft 
tissut^  of  the  laliyrinth. 

Toynlx'e  fuui>d  besidc*s  elmnges  iu  the  middle  ear  an  osseous  de|x)8it  near 
the  vestibule,  lying  ou  the  lamina  spiralis,  which  entirely  filled  the  scala 
tympani,  and  covered  the  inner  surface  of  the  membrane  of  the  round 
window.  Moos  and  Steinbriigge  fount!,  in  a  girl  wiio  had  been  deaf  many 
years,  inflammation  of  the  labyriutli  and  the  Jierve-structures  eutin'ly  want- 
ing in  the  first  whorls  of  the  C4X'hlea& ;  also  |)artia!  ossification  and  formation 
of  conntH-tive  tissue.  Politzer  det^cTilK-d  a  vn»u  {if  total  ossification  of  the 
labyrinth,  f!>und  in  a  boy  who  had  become  deaf  at  the  age  of  two  and  a 
half  years,  after  an  attack  of  fever,  aw.'ompauied  by  great  restlessness,  con- 
vulsions, and  a  discharge  from  both  ears,  the  latter  lasting  until  the  child 
was  seven  years  old.  At  the  age  of  thirteen  ycjirs  the  child  di<xl  of  acute 
jieritonitis,  and  then  the  post-mortem  examination  of  the  ear  was  made.  In 
Gradenigo's  case  the  patient  was  a  deaf-mute  girl  iifh>en  years  old.  She 
died  of  pnlmouary  phthisis,  and  the  post-mortem  examination  revealwl  c»jm- 
plete  destruction  of  the  menibranons  labyrinth  of  both  ears  and  the  ele- 
ments of  both  labyrinth  wiudows,  with  new  tbrmation  of  fibrous  and  osseous 
tissue,  most  niarketl  in  the  left  ear,  where  there  was  an  aeconipanymg 
chronic  purulent  otitis  media.  The  new-formed  b)ne-tissue  was  developed 
partly  from  the  eudnsteuni  nf  the  labyrinth  cavity,  and  partly  by  direct 
metamorphosis  of  new-formwl  fibrous  tissue.  There  were  no  traces  of  semi- 
circular canals  :  the  vestibule  was  narrowwl.  In  the  cochlea  the  new  osseous 
tissue  diminished  in  quantity  as  the  cupola  was  approached- 

Gradenigo^  fuither  shows  that  4>titis  interna  may  be  due  primarily 
to  hereditary  syphilis,  antl   secondarily  to  eerebro-spiual   meningitis,  and 


»  Ai^hiv  fur  Ohrenhcilkunde,  1887,  Bd.  xxv.  p.  46. 
»  Ibid.,  1887,  Bd.  xxv,  p.  237. 


^^ptltimes,  tLough  rarely,  to  otitis  media  suppurativa  (panotitis)  in  chil- 
dren. 

Hemorrhagic  Inflammation  of  the  Labyrinth  in  Children. — 
It  baa  been  demonstrated  by  post-mortem  examination  *  that  hemorrhages 
and  hemorrhagic  iuflaramatiou  occur  in  the  labyrinth  of  children.  This 
may  be  best  undei^too<l  from  tlje  fulluwing  history  of  a  cost*. 

A  boy  three  and  a  half  yeai-s  old  was  atftrted  with  symptoms  of  a  raild 
oerebro-spinal  meningitis.  On  the  tenth  day  he  had  be^m  to  manifest 
symptoms  of  improvement,  but  the  day  after  he  became  suddenly  deaf. 
For  three  days  preeeding  this  event  he  had  eomplaiual  of  intense  tinnitus 
aurium.  Symptoms  of  meningitis,  witli  strabismus,  now  returned.  Three 
weeks  after  the  relapse  the  jiatient  was  emaciated,  vomiting,  and  insensible. 
Eight  weeks  after  the  Ijegiuuing  of  the  illness  the  patient  dietl^  iipparently 
in  consequence  of  tubercular  meningitis.  The  pogtt-mortem  examination 
revealed  signs  of  internal  hvdroet^phalus  and  a  tendinous  thickening  of  the 
pia  mater  at  tlie  base  of  the  brain.  The  dura  mater  covering  the  petrous 
bone  was  i-eddish,  blue,  and  green,  especially  in  tlie  i-egion  of  the  seraieir- 
eular  canals.  The  oeseous  semicircular  canals  were  filled  with  ilutil  bliHrfl 
and  dark-red  c«jagnla.  The  vestibules  also  were  fillwl  with  blood  ;  the 
a»ddea>  contained  less.  Pus  was  Ibund  in  the  canals  and  in  the  broken- 
down  membranous  parts  of  the  labyrintli  generally.  The  vessels  of  tlie 
lamina  spiralis  were  greatly  congested,  and  Coiti's  membranes  in  both 
cochlece  very  much  thiekentd.  There  were  no  evideuees  of  tiibei'clcs  in 
the  labyrinth. 

Careful  examination  seemed  to  show  that  the  disease  had  reached  the 
byrinth  by  means  of  a  reilupUetition  of  the  dura  mater,  very  rich  in  blood- 
vessels, which  extended  into  the  hiatus  »ufj'areuatitSf  the  sjiace  beneath  the 
superior  S€*mi circular  r-anal,  >vhicli  exists  in  chihlren,  not  yet  having  lieen 
filled  up  with  bony  tissue.  Tiiere  was  also  an  osteo-myelitie  wndition  of 
the  spong}'  tissue  of  the  bone  about  the  labyrinth,  which  had  induced  the 
hemorrhagic  inflammation  of  the  membranous  labyrinth*  It  seems  proba- 
ble that  this  is  the  way  of  transmission  of  inflammation  from  the  meninges 
Ut  the  labyrinth  in  many  cases,  and  it  may  explain  instances  of  sudden 
deafnt^^  in  children. 

Disease  of  the  Labyhinth  in  Typhoib  Fever.  —  In  typhoid 
iever  the  entire  labyrinth  is  often  affected  nj»on  one  or  both  sides.  The 
piarts  more  usually  affected  are  the  utriculus,  the  .saceulus,  the  ampnllte,  and 
the  lamiiui  spiralis  membranacea.  The  semieiretdar  canals  are  not  so  likely 
to  !«  affected.  Histologically  the  affection  consists  in  a  small  wll-iufilt ra- 
tion,— i.e.,  an  infiltration  of  small  lymphoid  cells  (Moos). 

The  Labyrinth  in  Scarlet  Fever,  etc. — Ambilateral  inflamma- 
tion of  the  labyrinth  has  been  found  in  eases  of  scarlet  fever  complicated 
ith  diphtheria,  suppuration  of  the  jmrotid  gland,  otitis  media  pundenta, 

Lucae,  1882, 
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and  jieriostitis  of  tlie  left  sqtiama,  in  wliich  ckath  ocx-urred  from  sccoodary 
meniugitia  (Moos).  The  coDclitiuii  of  the  labyrinth  in  siioh  cai^cs  is  held  to 
be  au  explanation  of  all  cases  of  great  hardiiess  of  hairing  after  st^irlet 
fever,  iu  which  au  analysis  of  the  other  cliuitiil  symptoms  uuconditioDally 
excludes  the  suppot^ition  that  a  concomitaut  cerebral  affection  has  caused 
the  destnictiou  of  hearing. 

Purulent  inflammation  of  tbe  labyrinth  has  been  found  in  children  whoH 
have  died  of  variola. 

Effects  of  QuI^-INE  and  Salicylic  Acid  cpon  the  Internal 
Ear. — Large  doses  of  quiniue  produce  congewtion  of  the  raembrana  tyra- 
pani,  the  middle  ear,  and  the  labyrinth.  Fifteen  grains  given  at  once  to  an 
adult  will  produce  all  the  well-known  symptoms  of  quinine-jwisoning,  and 
may  be  followed  by  jK'rmanent  alteration  in  the  function  of  hearing.  Of 
course  smaller  doses  will  produce  similar  bad  ei!ecta  in  children.  It  has  been 
demoustmted  by  the  exiK'rimeuts  of  Kiivhuer^  that  hypora^mia  aiul  liemor- 
rhages  iu  all  parts  of  the  labyrinth  may  ea^ue  from  large  doses  of  quinine 
and  salicylic  acid.  Thus,  in  a  cat  to  whidj  large  doses  of  quiniue  had  been 
given,  a  copious  extrava-satiou  of  white  and  re<l  blood -corpuscles  extended 
over  large  areas  of  the  coc^hlea.  In  a  prej>aration  taken  from  a  rabbit  an 
extravasation  could  be  seen  extending  from  the  semicircular  canals  to  vea- 
sels  of  the  surrounding  osseous  tissue.  In  a  woman  who  had  taken  for  a 
long  time  large  di»ses  of  salicylic  acid  KiiX'hner  found,  in  addition  to  symp- 
toms of  labyrinthine  congestion,  an  exudation  into  the  middle  ear,  which 
necessitated  pai'acentcsis  of  the  membrana  tympani.  In  cases  of  acute 
quinine-deafness  it  may  be  assumed  that  jiaralyeis  of  the  vessels  and  exuda- 
tions ensue  iu  various  parts  of  the  auditoiy  apiwiratus. 

Salicylate  of  sodium  and  salicylic  acid  do  not  seem  to  affect  the  ear  as 
quickly  nor  as  extensively  as  quinine.  However,  doses  of  fifteen  grains 
every  hour  for  five  hours  may  induce  permanent  changes  iu  hearing 
(Schwabach),  To  oveR^ime  the  vessel-diJating  eifect  of  these  two  drugs  it 
is  recommeuded  Ijy  Scliilling  that  the  vesrsel-c<intnicting  drug  ergot  l>e  given 
shortly  after  these  two  drugs  are  administered.  In  eighty-seven  cases  in 
which  salic^'late  of  sodium  was  combined  with  ergot  seveuty-six  jjcr  cent, 
of  the  eases  were  entirely  free  from  effects  of  the  drug  ujion  the  hearing. 
In  nine  cases  in  which  ergot  was  wimbinetl  with  quinine  no  aural  symptoms 
were  oWrved.  The  antirheumatic  and  antifebrile  effects  of  these  drugs 
are  not  diminished  by  their  combination  with  a  controlling  drug.  In  this 
connection  it  will  be  well  to  recall  the  suggestion  of  Finkler  and  Prior* 
that  amorphous  lx)rate  of  quinine  is  an  efficient  antipyretic  and  antiperiodic 
remedy,  and  possesses,  besides,  the  great  advantage  of  riot  inducing  tinnitus 
aurium  to  the  same  extent  as  the  muriate  of  quinine.  This  mw^  demon- 
strated by  experiments  upon   themselves  by  the   alwve-named   observers. 


»  Arcliiv  fur  Ohronbollkunde,  Bd.  xviii.  p.  305;  ibid.,  Bd.  xx.  p,  209. 
'Deutsche  Mtni.  Wochenschr.,  18«4,  No.  6. 
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Therefore,  wlien  the  cliuifiaii  resorts  to  large  dost^s  of  qjuinme  at  a  time, 
a  coutrtJling  drug  should  be  employed,  iu  order  both  to  give  the  patient 
comfort  and  to  save  bis  internal  and  middle  ears  from  permanent  injiirj'. 

Malformations  of  the  Internal  Ear. — For  a  detaikxl  aeeonot 
of  malformations  of  the  ear  and  the  literature  of  this  siibjecit  the  reader 
may  eou&uit  Von  Troeltsch's  "  Diseases  of  the  Ear  in  Children,"  and 
Schwartze's  "  Pathological  Anatomy  of  the  Ear,''  both  of  which  are  trans- 
lated into  English  l»y  J.  Orne  GriHin,  M.D.,  of  Boston.  It  is  sufficient  t^j 
note  here  a  condensation  of  facts  as  presented  in  the  above-named  works. 

The  entire  labyrinth  may  be  wanting,  or  it  may  be  but  partially  de- 
LTcloped  ;    in  the  latter  case  some  of  its  |3arts,  most  commonly  the  semi- 
circular canals,  are  absent,   or   they   exist  only   iu  a  rudimentary   form. 
Variations  in  the  form  and  size  of  certain  parts  are  very  common,  but  these 
|Tariations  are  sm'd  to  l>e  symtnetrimL     Tiie  possibility  of  a  nialforraatiou 
'  or  arrest  of  develo[)ment  being  confined  to  the  inner  ear  is  explained  by 
the  development  of  the  ear,  the  labyrinth  being  formed  from  its  own  so- 
called  labyrinth-vesicle  in  the  region  of  the  cei-ebellnm,  while  the  middle 
ear  and  the  auditory  canal  are  formetl  from  the  first  braochial  fissure^  and 
the  ossicles  from  the  two  fii-st  branchial  arches.     The  o&siiication  of  the 
abyrinth  is  said  to  be  finished  sooner  than  that  of  the  external  jxjrtions  of 
the  petrous  bone.     In  s<jme  very  rare  eases  congenital  absence  of  the  audi- 
turj*  ner\'e  has  Wen  olvsL^rvetl  in  connection  witli  dcfwts  in  the  labyrinth. 

DEAF-DUMBNESS:    THE   NERVOUS   LESION. 

The  lesion  in  congenital  deaf-tlumbneas  may  be  an  early  periostitis  of 
the  petrous  bones.  This  is  shown  by  the  sclerosis  in  the  substance  of  the 
bones,  the  ankylosis  of  the  ossicles,  the  partial  hyperostotie  Ci]>ndition  oi 
the  bony  walls  of  the  tympanic  cavity,  a!i<l  the  closure  of  tfie  fenestra 
rotunda.  A  colloid  substance  may  \ye  found  in  the  labyrinth  in  such  cases. 
In  some  instances  the  somicii"cular  canals,  the  ampullae,  and  the  codilca  are 
wanting.  The  auditory  nerves  may  be  atrophic  and  contain  conditions  of 
phosphati:'  of  lime.  In  such  cases  the  auditory  vesicle  alone  is  arrested  in 
development.  In  other  cases  an  examination  of  the  labyrinth  on  both  sides 
reveals  a  large  quantity  of  otoliths  and  numerous  colloid  iKxlies  in  the  am- 
pulla;, in  the  saccnli,  and  on  the  membranous  lamina  spiralis.  The  aboli- 
tion of  hearing  is  often  dire<'tly  due  to  colloid  degeneration  in  tlie  labyrinth. 

In  some  cases  of  congenital  deaf-muteness  some  of  the  inner  convo- 
lutions «f  the  posterior  lobes  of  the  cerebrum  are  considerably  atrophied, 
discolored  yellow,  and  a?dematous,  as  shown  by  post-mortem  examinations 
(Mooe,  Steinbrugge,  Ijuys,  and  others). 

Aural  Hygiene  in  Deaf-Mites. — Deaf-dumbness  may  l>e  either 
congenital  or  acquired;  in  »ome  instances  the  two  forms  may  be  united. 
The  congenital  form  of  deaf-dumbness  was  onw  «>nsidered  the  eomraoner 
occurrence.  But  later  investigations  have  shown  that  this  is  by  no  means 
the  truth.     Tlius,  iu  the  Pennsylvania  Institution  for  the  Deaf  and  Dumb 
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in  Philadelphia,  within  three  yeai-s  one  hundred  and  thirty-seven  children 
were  admitteil  who  had  lost  their  hearing  from  fevers  and  yther  known 
causes,  and  had  thus  beeume  deaf.  These  constituted  two-tbirds  of  the 
entire  number  of  admis-slons,  ttius  demount mtiuj^  that,  in  this  institution 
at  least,  congenital  deaf- muteness  is  considerably  less  freqnent  than  the 
acquired  form. 

Every  physician  may  be  called  upon  to  decide  whether  a  child  h  deaf 
and  dumb,  and,  if  it  be,  to  suj^gest,  if  not  a  cure  for  the  deafness,  at  least 
a  i)hiu  for  the  proj)cr  cai"e  and  education  of  the  little  patient, 

^lute  children  are  very  ajjt  to  suffer  from  earache  and  sometimes  from 
chronic  discharj^es  fn>m  their  ears.  These  symptoms  should  Ije  most  care- 
fully conilKited  ac(X)ixling  tn  plans  alr«uly  given,  in  order  tu  make  the  child 
more  comfortable  and  to  retain  or  improve  any  remaining  hearing. 

In  ver}^  young  children  it  cannot  be  readily  detemiined,  except  by  an 
expert,  whether  total  deafness  exists  or  not.  But  whether  or  not  the  child 
is  totally  deaf, — and  very  few  mutes  are  entirely  deaf, — it  may  \>e  too  deaf 
to  learn  to  talk  l>y  hearing  others  speak.  An  opinion  on  tJiis  point  is  raifly 
sought  for  until,  the  child  having  reached  the  age  wljen  most  children  Ix'gin 
to  use  words  intelligently,  it  arouses  suspicion  as  to  its  defect  by  showing  no 
evidence  of  Irarning  to  talk.  The  mere  utteran<t>  of  the  worrls  *'  mannna" 
and  '*  papa"  is  no  proof  that  the  child  heare,  as  these  elementary  sounds  may 
be  made  quite  involuntarily  by  very  young  {*hildren. 

The  child  having  irached  the  age  of  two  years  and  given  evi<leuce  of 
being  a  deaf-mute,  it  remains  for  us  to  consider  what  can  Ix:  done  for  its 
education. 

In  all  civilized  communiti(»s  there  ai*o  provisions  fur  the  jn-ojK'r  cor- 
poreal, moral,  and  intelle<"tual  training  of  the  deaf  and  dumb.  Deaf-mutes 
naturally  cttmniuuicate  with  one  auotlier  by  means  of  a  sign- language, 
which  in  most  respects  is  common  to  mutes  of  all  nations.  This  method, 
scientifictilly  el:djorate<l,  is  termed  dactyloh^gy,  or  finger-talking.  Until 
within  a  few  years  it  has  l)cen  the  only  chief  method  of  instrnctiug  deaf- 
mutes  in  England  and  the  United  States. 

The  system  of  <slucating  mutes  by  teaching  them  to  understand  and  to 
use  articulate  speech  by  observing  and  imitating  the  speech  of  others,  in 
which  method  the  pupils  are  not  taught  to  use  the  sign-language  at  the  same 
time,  has  Ik'cu  employetl  for  a  long  time  in  most  of  the  countries  of  Conti- 
nental Eurrqw.  There  are  rwoi*ds  which  prove  that  in  England  at  the  be- 
ginning of  the  eighth  century  mutes  were  taught  to  understand  the  motions 
of  the  \\\m,  and  again  in  the  seventeenth  century  Bulwer  and  Wallis,  of  the 
University  of  OxfVutl,  induced  some  teachers  to  devote  themselves  to  the 
instruction  of  dc»af-mutes  by  means  of  li^i-readtng.  In  onler  to  be<*ome  edu- 
cated by  this  manner  the  child  must  possess  ordinary  intelligence  and  normal 
vocal  oi^ns,  and  must  begin  its  studies  in  this  direction  at  not  later  than 
eeven  years  of  age.  The  average  length  of  time  demande<.l  in  the  study  of 
this  method,  before  the  pupil  can  understand  and  communicate  with  any  one 
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h  may  mt?et,  is  alxjut  eight  years.  But  great  attainments  are  thus  made. 
English  children  thus  skilled  liave  learnetl  to  8|>eak  French  and  German. 
In  Vienna  I  have  conversed  iu  Grerman  with  mutes  who  undei-stood  me 
and  replied  in  their  ovai  tongue.  Their  proficiency  was  such  that  they 
perceived  I  was  a  ft>reigner  by  my  s[m\>c1u 

The  writer  feels  very  sure  that  many  mutes  retain  more  hearing  thau  is 
supposed.  This  function  remains,  as  it  were,  latent,  becantie  it  is  difficult 
to  use  it  and  hence  develop  it  by  onlinary  vocal  stnnids  of  convci-sation. 
If,  however,  a  sjieaking-tube  is  nstxl,  even  in  those  who  have  long  l>een 
mutes,  more  or  les^  hearing  is  discovered.  Of  course  what  is  said  to  them 
is  often  heard  Ijctter  than  is  supposed  from  their  imperfect  reproduction  or 
translation  of  what  is  said.  This  is  VQry  much  as  it  is  when  a  foreign  and 
unknown  language  is  sjMjiken  to  any  one  with  good  hearing.  He  hcai^s  what 
aaid,  but,  being  unaccustomed  to  utter  the  sounds  of  the  foreij£:n  tongue, 
cannot  repeat  them.  So  it  is  with  the  mute  who  hears  a  little  :  he  cannot 
reproduce  what  he  hears,  or  he  does  it  imi^erfectly.  If,  however,  a  little 
patient  labor  be  bestoweti  in  s|K!aking  to  him  every  day  through  a  good  ear- 
trtimjjet,  his  latent  hearing  can  lie  dcveloix'<l,  and  it  will  l>ccomean  immense 
aid  in  teaching  lip-reading  and  articulation.  For  this  purpose  no  Ijctter 
instrument  exists  than  Maloney's  otophone,  already  mentioned  (p.  3G). 

HYGIENE  OP   DEAF   CHILDREN. 

1,  There  is  a  large  number  of  children,  all  of  wliom  have  kerned  to 
talk,  but  who  are  too  deaf  to  go  to  school  or  to  learn  anywhere  by  luiiring 
the  ordinary  speech  of  other  people.  IMany  of  these  di'ift.  into  institutions 
for  the  deaf  and  dumb.  Those  who  enter  these  institutions  soon  lose  their 
ability  to  speak  or  l>ecome  very  imperfect  in  it,  from  want  of  hearing  others 
and  fn>m  lack  of  practice.  The  inducement  Ut  talk  Hxm  got^s  when  hearing 
what  others  say  is  no  longer  pos^sible  or  is  possible  only  with  great  difficulty. 

2.  There  is  also  a  large  numl>er  of  speaking  cbihlren  who  hear  very 
fly,  and  will  betX)me  semi-mutes  or  very  imperfect  nsei-s  of  speech  unless 

refully  watched,  both  as  to  what  they  hear  and  how  they  speak.  Such 
deaf  children  find  it  very  difficult  to  keep  up  in  their  studies  witli  children 
who  hear  well.  They  should,  however,,  continue  to  go  to  s*'hiMil  with  hear- 
ing children,  as  it  [>erfeets  their  s^peecli  and  their  hearing  if  these  are  exer- 
cised as  they  must  be  in  schools  of  hearing  children.  If  they  continue  in 
such  schools,  however,  they  must  lie  favored  by  seats  near  tlie  tcaelier.  The 
latter  must  be  fully  apprisetl  of  the  amount  of  deficicney  of  lieariug  in  any 
deaf  paptls,  and  fully  aroused  to  the  importance  of  malting  some  simple 
efforts  at  fevoring  bearing  on  the  part  of  the  deaf.  It  is  a  gix^it  advantage 
for  the  deaf  child  who  hears  some  and  knows  how  to  s^ieak  to  struggle  on 
with  children  who  hear  and  talk  well,  rather  than  to  be  consigned  to  a 
school  for  deaf-mutes,  where  it  may  lose  all  ability  to  hear,  and  will 
certainly  lose  the  ability  to  talk. 

In  regard  to  the  first  class  it  may  be  said  that  at  present  there  is  no 
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provision  for  their  i)roi)er  instnietion.  The  poor  of  this  elas8  are  forft^  to 
enter  instttutfons  for  deaf-mutes,  where  tliey  learn  mueh  and  are  also  taught 
some  trades.  The  rich  of  this  elass  are  uo%v  taught  lip-reading  and  articu- 
lation, either  by  private  tutors  or  in  private  schools.  All  of  this  class,  both 
poor  and  rich,  should  be  taught  in  a  special  way,  or  at  least  their  instruc- 
tion should  he  largely  conducted,  by  making  them  hear  through  sf»eaking- 
trumpeta.  This  method  should  be  begun  early,  as  s^jon  as  the  child  gets 
too  deaf  to  hear  in  the  natui-al  way.  By  doing  so,  the  hearing  may  be  not 
only  kept  from  going  enthx'ly,  but  even  improved. 

lu  order  that  this  plan  of  instnictiug  the  deaf  child  and  improving  his 
hearing  and  Iiis  speech  may  be  appreciated,  let  rac  recall  the  mechanism  of 
hearing  and  the  anatomical  basis  of  it. 

Sound-waves  falling  on  the  membrana  tympani  force  it  inward  and  at 
the  same  time  carry  iQward  the  maUcus.  The  hammer  Ixmelet,  articulating 
with  the  incus,  carries  it  inwai\l  also,  and  the  latter  forces  the  stapes  into 
the  oval  window.  Thus,  then,  we  have  sketched  the  mechanism  of  an  in- 
ward excursion  of  the  thix'e  auditory  honclets  in  the  middle  ear,  articulate*! 
to  one  another  in  the  so-railed  chain  of  ossicles.  By  such  an  excureiou  the 
labyrinth  fluid  and  the  auditoiy  nerve  in  the  labyrinth  are  impressed.  It 
is  now  seen  that  hearing  dei>ends  on  the  movement  of  joints,  like  those 
between  bones  iu  any  other  part  of  the  bo<ly.  If  these  grow  stiff,  as  they 
do  in  catarrh  of  the  middle  ear,  their  mobility  is  impaired  and  hearing 
grows  dull.  If  this  impeded  motion  continues  long,  the  nerve  of  hearing 
falls  into  disuse  and  fatty  degeneration  ensues.  Just  as  in  the  case  of  anky- 
losis of  any  other  joints,  passive  motion  will  overcome  the  impairwl  func- 
tion. Instead  of  using  our  hands  and  arms  to  promot-e  this  passive  motion, 
as  in  other  large  joints,  in  the  ear  the  joints  are  movable  only  by  sound- 
waves falling  on  the  drunv-memlu'aue,  ufHrn  the  membrane  of  the  round 
window,  or  upon  the  l3oneIets  themselves  if  the  membrana  tympani  be 
destroye<l  or  j>erforated.  In  the  deaf  ear,  the  onlinary  vocal  sounds  do  not 
produce  sufficient  impression  to  oveRx>me  the  ankylosis  in  the  ossicles,  and 
the  patient  is  said  to  be  deaf.  If,  however,  ordinary  sounds  or  louder  ones 
Im?  concentratctl  and  conducted  to  the  drum  in  more  than  onlinan^  quantity 
and  intensity,  the  ankylosis  is  uvertvme  tcmjMjrarily  and  the  chiUl  hoars. 
If  this  is  repeated  systemmtically,  the  ankylosis,  like  such  an  ifnperliment 
elsewhere,  is  ovei^come,  and  the  hearing  is  made  permanently  better  tlian  it 
would  be  if  allowed  to  remain  unexercised. 

I  am  fully  convinanl  of  snch  g<Mxl  result  of  a  rational  use  of  artificial 
means  to  convey  sound  to  the  deaf.  It  must  be  done  patiently  and  sys- 
tematioilly^  but  it  has  Ix'cn  done  by  j>lacing  the  mouth  close  to  the  ear  *)f 
the  very  deaf,  by  parents  f^>r  their  children,  and  by  wives  for  their  husbands. 
What  may  not  be  done  for  a  number  of  deaf  children  brought  together  and 
taught  by  conductitig  the  voice  of  the  teacher  to  their  ears  by  grMixi  ear- 
trumpets  !  They  will  l>e  rescued  from  great  deafness,  and  be  improved  in 
hearing  and  saved  from  being  mutes. 
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In  regard  to  the  second  class  (p.  47)  it  may  be  said  that,  in  order  to 
make  allowance  for  their  defective  hearing,  a  careful  examination  should  be 
made  in  each  case,  in  order  to  determine  the  extent  of  deafness.*  This  is 
done  by  finding  out  at  what  distance  the  voice  of  the  teacher  can  be  heard, 
in  ordinary  conversational  tones.  Tests  should  also  be  made  to  discover 
the  distance  at  which  consonant  tones  are  heard  by  the  deaf  child.  The 
child  to  be  tested  should  be  placed  in  front  of  the  teacher,  who  should  be  in 
his  accustomed  place  in  the  school-room.  Then,  with  the  ears  alternately 
stopped,  let  the  child  be  gradually  brought  to  a  point  in  the  room  where  it 
hears  and  repeats  the  tests  employed.  Here  the  child  should  have  its  per- 
manent seat  The  tests  to  be  employed  are  isolated  words, — not  sentences, 
because  the  latter  can  often  be  guessed  by  the  context. 

This  test  might  be  made  by  an  expert,  who  can  also  examine  the  ears 
and  discover  whether  any  remediable  disease  be  still  present  in  the  organs 
of  hearing. 

Dr.  Samuel  Sexton,  of  New  York,  has  suggested  that  teachers  often 
bave  defective  hearing.  This  should  be  guarded  against  a^  far  as  possible 
br  examining  orally  candidates  for  admission  to  the  ranks  of  teachers  in  the 
public  schools. 

*  Dr.  C.  J.  Blake,  of  Boeton,  found  that  in  eight  thousand  seven  hundred  and  fifteen 
cues  of  ear-disease  two  thousand  one  hundred  and  seventy-five,  or  twenty-five  per  cent.} 
were  children  under  fourteen  years  of  age,  all  of  them  pupils  in  the  public  echools. 
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THE  EYE. 


AFFECTIONS  OF  THE  EYELIDS,  LACHRYMAL 
APPARATUS,  CONJUNCTIVA,  AND  CORNEA. 

By  G.  E.  de  SCHWEINITZ,  M.D. 


AFFECTIONS   OF  THE  EYELIDS. 

Disorders  of  the  eyelids  naturally  divide  themselves  into  affections 
of  the  eyelid  l)order  and  its  tissues,  new  growths,  affections  of  the  muscles, 
affections  of  the  cilia,  vices  of  conformation,  and  congenital  faults. 

BLEPHARITIS. 

Synonyines. — Many  names  are  current  for  the  various  types  of  the 
disorder  blepharitis.  The  late  Prof  Frederic  Horner  *  describes  this  affec- 
tion under  two  headings:  1.  Seborrhoea  of  the  ciliarj'  border.  Blepharitis 
simplex,  Blepharo-adenitis,  Blepharitis  ciliaris.  2.  Eczema  of  the  ciliarj' 
border  (Blepharitis  ciliaris.  Blepharitis  ulcerosa,  Psorophthalmia,  Lippi- 
tudo  ulcerosa,  Tinea  tarsi,  etc.).  In  a  work  by  De  Saint-Germain  and  E. 
Valude  *  the  following  classification  is  adopted :  Scrofulous  blepharitis 
and  Eczematous  blepharitis.  The  former  variety  is  discussed  under  the 
two  headings  Hypertrophic  scrofulous  blepharitis  and  Ulcerative  scrofulous 
blepharitis. 

Deflnition. — Blepharitis  is  a  general  t^rm  which  describes  the  various 
types  of  acute  and  chronic  inflammation  of  the  border  of  the  lid. 

Etiologry. — Blepharitis  is  quite  distinctively  a  disease  of  childhood,  and 
often  begins  long  before  the  age  of  puberty.  It  consists  either  in  hyper- 
emia, a  hypersecretion  of  the  sebaceous  glands,  or  an  eczema  of  the  lid- 
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J  Handbuch  derKinderkrankheiten,  C.  Gerhardt,  Tubingen,  1882. 
•Traite  pratique  des  Maladies  des  Yeux  chez  les  Enfants,  Paris,  1887. 
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marjrin.  Children  with  pallid  complexion  and  light  hair  and  of  Btrnmoiis 
(•oiustitiition  are  ]>artirii]arly  liable.  It  oilen  follows  an  attack  of  measles. 
Lack  of  cleanliness  and  iinjx*rfet:t  hygienic  snrroiindingsareexeiting  eauses, 
while  insufficient  length  of  the  skin  of  the  upper  lid,  in  some  instances, 
a(tf»rding  to  Fuchs/  is  a  predisposing  condition.  Since  Roosa'a'  investi- 
gations, lY fraction-error,  esiJceially  hyiK^rnietropia^  is  known  to  originate  the 
disorder  in  many  instances,  thongh  certain  writers,  like  Swanzj^  and  Berry, 
while  ready  to  believe  that  ametropia  may  keep  up  the  affection  if  ]>resent, 
are  disinclined  to  look  upon  this  as  a  basal  cause.  Just  as  blepharitis  is  an 
iHidepeudent  disoixler  and  may  give  rise  to  secondary  changes  in  the  other 
parts  of  the  eye,  so  it  may  also  originate  from  any  long-standing  hy])er- 
tmia  of  the  conjunctiva,  affections  of  the  lachrymal  appamtus,  and  coexist- 
ing na^al  disease.  Exactly  what  rdl^  l>acteria  play  in  the  produclion  of  this 
complaint  cannot  be  definitely  stated.  In  the  hands  of  Gallenga*  cultures 
matle  from  al>sces.ses  in  a  case  of  eiliarv'  blepharitis  gave  origin  to  colonics 
PtaphyI«xfK"eus  aureus  and  albus;  and  Widmark'*  found  in  the  litlle  ab- 
iSi?es  at  the  roots  of  the  lashes  in  cfL-ycn  of  hlepharo-adenitis  staph yhxMX'C us 
pyogenes  albiis  and  aureus.  H  irschl>erg,*  under  the  name  vaccine  blephantw, 
ppports  the  appearance  of  vaccine  vesicles  on  the  middle  free  border  of  the 
lids  of  a  man  who  played  with  children  recently  vac^'inated  ;  an  inquiry 
iru^ituted  among  nearly  a  thousand  cases  of  vaccination  done  in  this  city 
(liscoverctl  no  similar  instance.* 

Symptoms.^The  disease  may  vary  from  a  simple  redness,  the  byjier- 
Bia  of  the  lid-border  of  some  writers,  to  severe  ulceration.  In  the  milder 
fcthe  ciliary  margins  are  slightly  thickened,  red,  and  sore,  while  small 
and  txxasionally  pustules  appear,  and  if  these  l)e  remove<l  a  yellow- 
ish selwceims  matter  is  seen  beneath.  The  nutrition  of  the  lashes  is  not 
aerioasly  interfered  with  in  tfiis  variety,  which  is  often  sjKtken  of  as  mar- 
ginni  emnna  or  Uepliarifis  mmpfex.  To  that  form  in  which  the  eyelidd 
under  the  slightest  provix-ation  grow  red,  the  eyes  weep  and  feel  hot,  the  lids 
swell,  and  the  conjunctiva  is  inject wl,  while  crusts  are  but  scantily  present, 
the  terra  mso-mMor  hlepharith  has  been  applied.  In  another  eomnjon  and 
stubborn  variety,  which  has  its  origin  in  the  follicles  of  the  eyelashes,  the 
border  of  the  lid  is  thickened,  dusky,  and  congested  ;  the  cxlges  are  smeared 
witb  tenacious  secretion  ;  the  lashes  are  gtithcred  into  little  tufts  by  the  col- 


•  Wien.  Klin.  Wochenachr.,  1888,  Nos.  38  and  S9. 
'  •  Ttmmactiuns  of  the  American  Ophlhaltnological  Society,  1876. 

■  AniuUead'C>ouli«tique,  xcviii.  61. 

•  Nord.  Ophth.  Tidwkrift,  Nua.  1  and  2,  1888  ;  Archive*  of  Ophthalmology,  December, 

•  C«.'ntn»1l»latt  f.  prakt.  Avigenheilkiinflo,  1885,  ix.  Bee  alao  another  case  of  vaccine 
M^|>hftnti»,  Hirschberg,  Archives  of  Ophtlitiluuilo^y.  xv. 

•  Undep  the  title  '*  Vncdnal  Ophtliulmia/'  S.  T.  Knaggs  (Transactions  of  the  Oph- 
Ihalmnlogical  Society  of  the  United  Kintjdom,  i,  16)  has  described  violent  oplilhahiiia 
and  later  hypopyon-keratitis  in   n   mother  who&e    recently-vaccinated  child   inficuUited 
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appear,  while  the  cilia  are  looseiiwl  and  their  remnvi 
ing ;  the  lashts  become  mtsplaeed,  stuuted,  and  defieient;  cicatricial  changes 
foUow  the  subsidence  of  the  swelling  and  cause  slight  eversiou  of  the  lidsy-^f 
as  a  result  of  which  their  bortler^  ai*c  deprived  of  cilia,  are  raw  and  tender, 
and  the  apjiearance  thus  prudut'4<i  has  received  the  name  lippKudo.     lu  the^^ 
severest  types,  all  four  lid-borders  may  be  attacked  simultaneously,  the  lidtl^ 
are  cedeinatQUS  and  highly  congestwl,  the  margins  beset  with  tliick  yellow 
crusts  through  which  groups  of  lashes,  glued  together,  push  their  way. 
Removal  of  these  reveals  beneath  bleeding  and  ulcerated  pits  which  extend 
inwaixl  as  far  as  the  tarsus  ;  in  short,  the  entire  lid-border  is  lined  with 
small  crater-like  ahseesses.     This  bkphantw  ulcerosa ,  as  well  as  the  less 
aggravatwl  forms,  not  infrerjuently  is  associattxl  with  e<;zonia  of  tlie  anriele 
and  nares,  nasal  catarrh,  and  diseases  of  tbe  lachr^^nial  apparatus,  each  stand- 
ing in  relation  to  the  other  either  as  (^use  or  as  effect,  the  wliole  forming 
what  not  inaptly  has  been  descrllx^  as  a  vicious  circle. 

PrognoBis. — ^The  earlier  the  cases  come   under  pro[>er  treatmeut,  the 
more  favorable  the  prognosis,  and  henoe  it  is  particularly  in  childhood  that 
radical  cures  may  be  effected.     Long-standing  casea  that  have  requital  in 
rounded,  everted  lid-margins,  depi"ived  of  lashes,  and  with  closed  and  niia 
placed  lachrymal  puucta,  are  reWUious  t«p  all  forms  of  medication. 

Treatment. — The  local  mwisui-es  in  the  milder  forms  consist  in  the  use" 
of  a  lotion  of  Ijorie  acid  and  the  application  U)  the  edges  of  the  lids  of  a  salve 
of  the  yellow  oxide  of  mercur\'  (gr.  i-5i).  In  that  variety,  however,  de- 
scribed under  the  term  vaso-motor  blepharitis  the  use  of  salves  is  oontra- 
indicated,  and  the  best  results,  aceoixling  to  Koenigsteiu,^  are  reached  by 
douching  the  closed  lids  with  wat«r  at  a  temperature  of  60°  F.  from  S^H 
vessel  raised  a  short  distance  above  the  head  of  the  patient,  the  fluid  being 
C50nductod  through  a  small  apjmratus  in  the  form  of  the  rose  ordinarily  seen 
upon  watering-cans.  Whenever  scales  are  present  these  must  be  taken 
away,  either  by  means  of  warm  alkaline  solutions,  of  Avhieh  bi<^rbonate  of 
sodium  (gr.  viii.-f  Ji)  antl  biborute  of  sodium  (gr.  iv-lsi)  are  the  Ix^t,  with 
a  five-per-eeut.  solution  of  chloral,  as  recommended  by  Gradle,'  or  with 
forceps,  Gradle  advocates  a  three-p(^rH'ent,  mixture  of  milk  of  sulphur 
with  vaseline  and  the  addition  of  three  per  cent,  of  resorein.  During 
severe  inflammatory  attacks,  and  even  in  old  cases,  results  surprisingly 
beneficial  follow  the  removal  of  all  the  lashes  with  a  cilia- forceps.  In 
ulcerated  blepharitis,  after  the  removal  of  the  crusts  and  lnusc*  cilia  the 
ulcers  should  be  jmintwl  with  a  solntitm  of  nitrat<>  of  silver,  and  may  even 
be  cautiously  touched  with  the  [xvint  of  a  mitigat'ed  stick.  Michel  advises 
that  unguentum  diachylon  Jleljne  with  *)il  of  sweet  almonds  \yc  spread  upon 
pieces  of  lint  so  shaped  as  to  cover  the  lids,  and  containing  apertures 


I  Pie  Behtindlung  dcr  hnufigsten  and  wlchligsteD  Augenkmnkheitcn,  Wien,  1889.* 
»  Medical  News,  February  8,  1890. 
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tliTongb  which  the  cilia,  if  present,  mav  |>ass,  and  allowed  to  remain  over- 
night. Kroll  recommends  that  Pageustecher's  ointment  (hydmrg.  oxid. 
flaw,  gr,  i ;  oosmoline,  3i)  ^>e  niiihed  in  until  the  scales  are  removed,  and 
then  the  lid-border  pencilled  with  nitrate  of  silver,  one  to  filVy.  In  the 
hands  of  Schweigger  iodine  on  the  edges  of  the  lids  has  proved  l>ciieficial. 
1q  all  cases  the  laehrymal  pai^sagea  and  the  nasal  cavity  should  be  exam- 
ined, and,  if  epiphora  exisfts,  the  caaalicuhis  slit.  Any  error  of  refraction, 
the  eyes  have  been  carefully  atropinized,  is  to  be  corrected  with  suit- 
ble  glasses. 
The  best  c«3nstitutional  measures  are  quinine,  iron,  especially  in  the  form 
the  iodide,  cod-liver  oil  and  malt,  together  with  appropriate  nourishing 
Fresh  air  and  a  daily  salt  bath  are  highly  desirable. 


PHTHIRIASIS  PALPKBRARUM. 

Synonymes . — Blepha  ritis  ped  i  eu  1  osa ,  Ph  th  i  ri  as  i  s  ci  1  lari  urn. 

The  pe<liculus  jjubis  (erab-Iousc),  besi<les  its  seat  of  predilei'tion,  ooea- 
siooally  infests  the  eyebrows,  and  very  rarely  the  eyelashes.  The  rarity  of 
!  affection  is  attested  by  the  iaet  that  Hii-sehberg  ^  among  forty  thousand 
of  ej'e-disease  met  with  only  three  instances.  Despagnet*  during 
twelve  years  of  Galezowski's  servit*  found  but  twoiTxrorded  examplt?8;  and 
among  more  tlian  ten  thousand  patients  in  the  service  of  Prof.  William  F. 
Norris  at  the  University  Hospital  only  two  instances  have  been  observed.* 

Symptoms. — On  s«ijerlicial  examination  the  hishcs  ap|>ear  to  be  covered 
with  small,  dark  sixits  like  grains  of  powder,  which  upon  closer  inspection 
resolve  themselves  into  the  lice  clinging  closely  to  the  lid.s,  while  the  eggs, 
darker  in  color,  are  fastene<l  with  great  regularity  along  the  roots  of  the 
d!ia;  in  many  instances  the  parasites  are  buried  head-foremost  in  the 
hair-follicles.  Their  presence  causes  severe  irritation,  and  the  case  may  be 
mistaken  for  an  ordinary  marginal  blei)hariti5.  A  magnifying  lens  will  at 
ooce  clear  up  the  diagnosis. 

Treatment. — Cleanliness,  together  with  balsam  of  Peru,  or  mercurial 
ointment,  or  a  cautious  pencilling  with  a  solution  of  corrosive  sublimate, 
will  remove  the  intruders. 

HORDEOLUM. 

Synonymes. — Stye,  Hordeolosis. 

Hortleolum  is  an  inflammation  of  the  tissues  of  the  edge  of  the  eyelid 
or  of  one  of  its  sebaceous  glauda.  Exposure  to  artificial  light,  to  dust,  and 
cold  winds  are  the  most  usual  exciting  causes.  Eyes  that  are  subject  to 
styes  are  often  araetropic,  livfjernietropia  being  the  most  usually  observed 
refraction-error.  Styes  tond  to  appear  in  crops,  and  ot^casioually  pi-oduce 
great  swelling  and  oedema  of  the  lid  until  an  api>eanince  like  the  commence- 


»  Berlin.  KUn.  Wochenscbrift,  1882,  xix, 

•  Recueil  d*Ophtfllmnloiji(i,  Nuvfrnljer,  1887^  p. 

'  University  Medical  Mttgazine,  March,  1889. 
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ment  of  jmrulent  oplithalmia  is  prodiK-ed.  By  nbstTving  the  C'ircuniscril:»e<1 
character  of  the  swell iDg  and  the  absence  of  purulent  secretion  li-um  the 
conjunctiva,  au  error  may  be  avoided.  In  like  manner  a  stye  may  simulate 
an  acute  iuHamniation  of  the  lachrymal  sac.  Umially  the  small  iuflainetl 
swelling  uti  tlie  edge  of  the  lid  iucrtaises  in  size  for  a  few  days  and  thc4^_ 
resolution  or  suppuration  otx^urs.  aljl 

Treatment. — Warm  fomentations,  es[x*cjally  in  tlie  form  of  hot- water 
comprcs8cri,  give  speedy  relief,  if  euppnration  occurs,  the  contcnta  should 
be  evacuated  with  a  knife.  Saturated  solutions  of  boric  acid,  acwrding  to 
Abadie,  cause  a  rapid  cure.  A  stye  occasionally  may  be  alxjrted  by  paint- 
ing its  surface  with  collodiou,  and  the  vigorous  application  of  a  salve  of  the 
red  or  yellow^  oxide  of  mercury  has  produced  the  siime  result.  The  refi*ac- 
tion  of  the  eye  should  be  examined  iu  all  tiises,  and  if  this  is  anomalous, 
as  it  usually  is,  the  proper  correcting  glass  is  to  be  oixlered.  Assixiiate*! 
conjunctivitis  must  be  treated  with  a  mild  astringent  or  antiseptic  wash, 
while  iulerually  iron  and  quiniue,  and,  if  the  8tye3  come  in  groups,  the 
sulphide  of  calcium,  as  recommendc^l  by  Webster,  may  be  exhibited.  Con- 
Btiimtiou  must  be  relieved  bv  suitable  remedies. 


CHALAZION. 

Synonymea.^ — Meibomian  cyst,  Tarsal  tumor. 


i 


A  ehalaxiou  is  a  small  tumor  or  retention -cyst  due  to  a  clironic  inilam- 
mation  of  a  Meibomian  gland  together  with  the  surrounding  tissue. 

The  etiology  of  these  little  growths  is  obscure.  They  may  be  asso- 
ciated with  inflammation  of  the  boixler  of  the  Kd,  which  aids  iu  closing  the 
duct  of  the  Meilx>mian  gland.  Poncet  and  Boucherou*  have  described 
microboa  in  connection  with  chalazia,  though  Vassaux  *  and  other  observers 
have  failed  to  find  them  except  iu  such  as  already  had  undergone  suppura- 
tion. They  are  more  common  iu  adolescence  than  io  verj'  young  children 
or  in  old  age,  but  are  not  infrajucntly  found  in  infants. 

Pathological  Anatomy. — According  to  Felix  Lagrange,*  the  ehalaziun 
has  three  periods  of  development, — retention  of  the  products  of  the  Mei- 
bomian gland  ;  consecutive  atienitis  and  periadenitis,  with  destnictiou  of  tlie 
cartilage;  aud  passage  of  the  tumor  to  the  conjunctiva  (internal  chalazion) 
or  to  the  skin  (external  chalazion).  Lagrange  believes  that  microlx's  play 
only  a  secondary  |>art  iu  the  production  of  the  alfet^tJon.  If  examintnl,  the 
cysts  TOutaiu  pns,  puriform  fluid,  and  cholcsterine  crystals,  together  with 
surroundiug  granulation-tissue.     There  is  no  true  cyst-wall. 

Symptoms.^ — The  tumor  grows  slowly  and  forms  a  firm  swelling, 
tightly  attachwl  by  its  under  surface  to  the  tarsus;  over  it  the  skin  is 
usually  freely  movable;  occasionally  adhesions  between  it  aud  the  integu- 


1  Bull,  et  M6m.  de  1r  Soc.  Fran<f.  d'Opht.,  Puris,  1886,  iv.  88-91. 

•  Ibid. 

'  Arckipesd'Ophtalmologiei  May-June,  1889. 
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1  occur.  On  the  c^jnjunetival  snrfac-e  of  the  lid  a  Lluisfi  jmtdi  marks 
rpositioD.  Suppuration  may  take  place  in  the  cyst,  and,  like  siyvs,  tht'se 
tumors  tend  to  come  in  crops. 

Dia^ri^oeis. — A  chalazion  is  to  be  distiugiiished  from  an  oixlinan' 
gebaccous  tumor  by  the  firmness  of  its  attaclimcnt  to  the  tai^us,  and,  if 
it  suppurates,  from  a  stye  by  the  more  cirenmscriljetl  character  of  the 
infiammation.  It  may  be  mistaken  for  a  round-celled  sarcoma  of  the 
lid,  an  interesting  instance  of  which  has  l>een  pcftntlwl  by  Randall/  where 
the  micnij^^pe  was  necessary  to  settle  the  diaj^nosis. 

Treatment. — If  the  growth  jwiuts  towards  the  eonjuuctival  surface,  it 
is  to  be  renmvctl  from  this  side;  if  not,  the  imnsion  should  be  niad<?  over 
it  in  the  skin  jmrnllcl  with  the  mus=c!e-fihres,  and  the  mass  turefully  dis- 
sected out,  care  being  taken  not  to  i^erforate  the  conjunctiva.  OiMration  is 
facilitated  by  having  the  lid  steadie<l  with  a  clamp  (Dci^marres,  Snellen,  or 
Knapp).  The  assiduous  Uije  of  Itot  water  and  tlie  n]ipIi(-ation  of  yellow 
oxide  of  mercury  salve  are  often  resorted  to  with  the  hope  of  producing 
rewlution.  Removal  by  the  knife  or  scoop  Is  the  only  practical  measure, 
tliough  the  Itjoal  means  above  meutiuuwl  may  be  useful  to  aid  in  the  dis- 
sipation of  any  iutlanimatory  thickening  which  remains  after  the  oix-ration. 


Po«T-VARioLOUS  Ulcers  of  tup:  Eyei.ius. — A  fiivorite  spot  for  the 
pustide  of  small-p^ix  is  the  border  of  tlie  lid.  Not  unty  may  this  result  in 
the  ordinary  scar,  the  sequel  of  cicatricial  contraction,  with  loss  or  faulty 
■position  of  the  cilia,  but  occasionally  a  long  time  after  the  eruption  has  dis- 
Uppearwl  ulcers  remain  which  stubbornly  resist  treatment.  Horner  [loc, 
cit.)  has  seen  such  variolous  uk'ers  ten  years  al'ter  the  original  disorder. 

Furuncles  are  not  Infrequently  seen  in  children,  especially  in  the 
ooter  half  of  the  eyebrow  as  well  as  within  the  tissue  of  the  lid.  They 
occur  as  a  rt<l  swelling,  move  with  the  skin,  are  unattached  to  the  bone 
or  periosteum,  and  are  soon  rapiKxl  with  a  yellow  point  of  sup[»uration. 
The}'  should  he  trt^ted  by  warm  fomentations  or  flaxsee<l  poultices,  and 
€arlv  incision  shortens  their  existence. 

CEdema  of  the  Eyelids. — This  is  an  affe^'tion  characterized  by  an 
(edematous  cotiditinu  of  the  rrllular  tissue  of  the  eyelids,  whicli  may  be 
fugitive  or  [jersistent,  and  is  not  infoTpiently  rtHiirrcnt.  R.  W.  Doyne* 
reports  the  case  of  a  girl  aged  fiftwn,  tlie  subject  of  migraine  and  myopia, 
with  recumng  9>veUing  of  the  upper  eyelids,  the  fiHlema  sometimes  standing 
out  on  a  level  with  her  brows.  Mr.  Gunu^  lx;lievcs  these  cases  are  all 
of  the  nature  of  urticaria.  They  may  appear  in  wnnection  with  the  estab- 
lisljment  of  menstruation,  but  sometimes  occur  in  otherwise  healthy  chil- 
dren, gpootaoeously  aiKl  without  cause,  and  in  boys,  as  reported  by  W,  J. 


»  Tmnsftction*  of  the  American  Ophthalmological  Society,  1887. 

*  Tnnstucxiom  of  the  Ophthalmologkal  Society  of  the  United  Kingdom,  viii,  41. 

■Ibid. 
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Collins*  anfl  otiiers.  CE/loma  of  the  eyelids,  when  pref5ent  as  j>art  of  a 
general  CKoditioii — renal  or  cardiac — or  from  injury,  sliould  be  distingwishe<l 
from  these  cases  of  transient  iiedema  by  observing  the  historj-  of  the 
case.  If  the  case  calls  for  treatment,  this  raay  consist  in  bathing  the  ports 
with  dilute  lead-water  and  laudanum  and  the  internal  administration  of 
Bashaiu's  mixture.  (Jidema  of  the  eyelids  wlien  associated  with  genr-i-al 
disease  necessarily  roceives  the  same  treatment  as  that  directed  to  the  relief 
of  the  constitutional  disoider. 

ErysipelA!?  may  attack  the  eyelidB,  and  in  this  situation  does  not 
differ  materially  from  this  disease  in  other  portions  of  the  lx>dy.  It  is 
much  IcSvS  seldom  peculiar  to  this  region  than  it  is  as  part  of  an  attack  of 
general  facial  erysipe]a,s.     It  is  one  of  the  causes  of  orbital  cellulitis. 

Phlegmonous  Inflammatiox  (Fs4nido-ErysijTelas)  and  the  formation 
of  lid-ahsccHHe^  of  a  mild  type  is  not  an  unusual  disoitler  during  the  early 
months  of  childliood  :  it  is  confined  almost  exclusively  to  the  upjter  lid, 
which  bcx'omes  ivd  and  swollen,  and  in  a  few  days  palpation  reveals  the 
pi-esence  of  pus.  In  other  eases  a  much  more  severe  type  is  manifest.  It 
bi*gins  with  the  formation  of  a  pustule,  quickly  followed  by  great  swelling 
and  ai'compaiiied  by  high  fever.  The  skin  and  subf'Utaneous  tissue  may 
become  sphacelous  after  the  formation  of  one  or  more  pustules  of  dark 
color  {'fnJhne  ntalin  of  French  writers),  Hilbeil^  has  descrllx^d  cases  of 
a  jx»culiar  gangrene  of  the  lid  in  children  who  were  well  nourished,  rosy, 
and  never  before  ill,*— <'a3es  which  l>ore  no  resemblance  to  noma,  malignant 
pustule,  axlcma  nialiguum,  phlegmon,  or  multiple  cachectic  lid-abscesses.      ^ 

Etiology, — If  sec<jndary  lid-abscesses,  and  esiM'cially  acute  conjunctival  ' 
processes,  are  excluded,  the  origin  of  these  cases  may  be  looked  for  either 
in  a  traumatism  or  as  the  result  of  an  infectious  process,  although  the 
causes  are  by  no  means  always  evident.  Lid-abscess  has  been  iTj>ortcd  as 
a  sci^uel  of  influenza  by  Landolt.  I  have  obsen-ed  similar  instanct\«.'  In 
many  cases  contact  with  infectious  disoRiers  in  animals  gives  rise  to  the 
disease, — an  explanation  not  so  readily  applied  to  children  as  to  adults. 
Michel,  however,  quotes  a  case  in  wliich  a  child  was  suddenly  seized  with 
this  affection  of  tlie  lids  after  coming  in  contact  with  straw  that  had  been 
nsecl  for  horses  suffering  with  glanders. 

Treatment, — This  natunilly  directs  Itself  to  lessening  the  constitutional 
disturbance  and  to  the  local  condition.  The  latter  should  be  treated  with 
wami  fomentations,  early  incision,  and  antiseptic  dressing.  Subcutaneous 
injections  of  carbolic  acid  have  proved  useful  in  the  hands  of  Horner, 
and  Delens  has  rejx>rted  success  with  similar  injections  of  iodine.  If  de- 
formity of  the  ltd  result  from  the  disease,  this  must  be  restored  by  a  plastic 
operation. 


*  TransactioEB  of  the  Ophthalmological  Society  of  the  United  Kingdom,  viii.  41, 
»  Vierteljahrecbrift  fur  Dennntologie,  Wien,  1884,  xi.  117-119. 
'  Medical  and  Surgical  Ileporter,  March  15,  1890. 
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SYPHILTS  OP  THE   EYELIDS. 

Syphilitic  aflTections  of  the  eyelids  may  be  divided  into  ulcerations  and 
uption?,  and  may  exist  m  the  primary  sore  or  in  tlie  form  of  secondary 
5r  hereditary  roaaifestations.  A  chancre  iijwn  the  lids  may  have  its  seat  on 
any  jKirtion,  but  the  delicate  skin  of  the  ciliary  hfu'der  is  t!ie  favorite  region. 
Among  one  hundred  and  eighteen  cases  of  all  ages  collected  by  Alexander/ 
the  skin  of  the  eyelid  was  affect^Hl  sixty-five  times,  the  tardus  sixtei-n 
times,  and  the  conjunctiva  thirty-seven  times.  AfiSociattKl  with  the  lot-al 
JesioD  in  the  eyelids,  the  lymph-glands  in  front  of  the  ear  and  at  the  angle 
of  the  jaw  are  much  enlarged.  Contagion  usiially  occnrs  from  an  infected 
attendant,  not  infrequently  t!ie  mother,  J.  V.  Solomon  ^  has  rwordcd  an 
instance  of  an  indurated  syphilitic  ulcer  at  the  inner  end  of  the  eyelid  edge, 
which  occurred  in  an  infant  eight  mouths  old,  who  had  been  inoculated  by 
an  aant  at  that  time  sutfering  with  sjK»cific  ulceration  of  the  tonsils.  A 
p^imar^■  syphilitic  sore  on  the  upper  eyelid  of  a  boy  aged  six  is  described 
by  Mackay.^  A  papular  eruption  apjx'ared  six  '^veeks  after  the  initial 
lesion  ;  the  origin  nf  contagion  wsis  probably  from  a  diseased  mother.  The 
frequency  with  >vhieh  cliancre«  in  the  eyelids  of  children  liave  wcurred  (in 
ninety- four  cases  collected  by  Pe  Beck,*  ten  were  found  among  infants  or 
young  children)  led  M.  Baudry,*  of  Lille,  to  investigate  their  etiology. 
In  one  case,  a  female  child  twenty-two  months  old,  an  indurated  chancre 
appeared  on  the  free  edge  of  the  lower  eyelid.  Investigation  showed  that 
the  infant  was  nursed  by  a  woman  who  wi|MHl  its  eyelids  with  her  saliva, 
the  woman  being  at  the  time  the  subject  of  syphilitic  ulceration  of  the 
mouth.  Inquiry  elicited  the  fact  that  women  among  the  p*'a«uit  folk  were 
accustomed  to  cleanse  the  eyelids  of  children  in  this  manner  when  they 
were  glu«xl  together  with  discharge  from  the  conjunctival  cul-dc-sac. 

Infants  the  sulycfts  of  hei-editary  syphilis  are  sometimes  affected  with 
an  eruption  of  jmpules  upon  the  external  surface  of  the  lids,  which  appear 
fteveral  weeks  after  birtfi.  Hutchinson*  describes  a  form  of  blepharitis 
in  which  sharjvbordcred  ulcerated  plaques  appear  at  the  roots  of  the  cilia, 
and  instances  in  which  absence  or  falling  out  of  the  eyelashes  was  a  mani- 
festation of  hereditary  syphilis  in  children.^ 

Treatment. — Lo(?ally  the  ulcer  may  lie  dressed  with  black  or  yellow 
wash,  while  internally  the  ordinary  antlsyphilitlc  remedies  are  to  be  ex- 
hibited. Es|>ecially  efficacious  is  the  employment  of  ungueutum  hydrar- 
gyrum spread  upon  flannel  in  the  form  of  a  binder. 


»  Syphilis  und  Auge,  Wie^bftden,  1889. 

*  BritiBh  Medical  Journal,  1563;  ibid-»  1885,  ii.  62. 
'  Edinburgh  M<?dical  Journal,  Sf^ptt'inber,  1888. 

*  Hard  Chancre  of  the  Eyelid*  and  Conjunctiva,  Cincinnati,  1886. 

*  M^moire*  de  la  Soci^t^  Frani^ise  d'Ophtnltjiologie. 

*  Ophthalmological  Hospiml  Reports,  ii.  268-283. 
'  See  oho  Barlow,  quoted  by  Alexander,  loc.  cit. 
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TUMORS  AND  HYPERTROPHIES  OF  THE  EYELIDS. 

Milium. — Milia  are  small  sebaceous  elevations  situated  in  the  skin, 
van'iiig  Iti  sizo  from  a  pin-point  to  a  pea,  and  find  their  favorite  seat  in  the 
forehead  and  alxint  the  eyelids.  Tliey  arc  common  in  ehildreu  about  the 
age  of  puberty.  They  consist  in  au  accumulation  of  sebum  within  the 
distended  but  closed  sebaceous  glaudd  ;  in  this  respect  they  differ  from  a 
comedo,  in  which  tlie  duet  of  the  gland  is  patulous.  They  are  caused  by 
improper  care  of  the  skin,  and  may  be  ajnnecteil  with  general  cimstitutional 
disturbances,  dys|)epsia,  and  constipation.  They  should  be  opcmxl  with  a 
knife  or  needle  aud  the  contents  removed. 

Sebaceous  Tumor-s  (Atlieroma)  are  not  usually  found  upon  the  eyelid, 
but  occur  especially  in  the  outer  portion  of  the  eyetirow.     (vSee  i»age  69.) 

MoLLUSCUM  CoNTAGiasiTM. — This  is  a  disease  of  the  sebaceous  glands, 
or,  according  to  some  observers,  of  tlie  rete  muc*>suDi,  in  which  rounded 
papules,  usually  about  the  size  of  a  pea,  but  often  mneh  smaller,  appear 
in  the  skin  of  the  eyelids.  The  common  seat  of  the  disease  is  uiK>n  the 
face,  aud  esiKKnally  the  eyelids,  but  it  often  apj.>eam  on  the  neck,  breaiits,  or 
genitalia.  Eacrh  little  prominence  may  have  the  normal  pinkish  color  of 
the  skin,  or  it  may  be  of  a  distinctly  waxy  Ime,  with  a  flattenetl  summit 
which  contains  a  depression.  This  disease,  usually  non-inflammatory,  octmrs 
chiefly  among  ill-nourishcHl  children,  atid  may  apix*ar  as  au  epidemic  in 
homes  and  asylums.  Two  such  epidemics  have  l>een  well  described  by 
Mittcndorf.'  Tlie  contagious  nature  of  the  disonler  hits  Ijeen  largely  enter- 
tained, but  so  high  an  authority  as  Duhring^  denies  that  the  evidence  oa 
this  point  is  conclusi%T,  while  Neisser*  believes  that  it  is  really  an  epithe- 
lioma coutagiosuni  caused  by  a  parasite  belonging  to  the  class  of  cnccklh. 
The  contents  of  the  bodies  is  a  yellowish  material  which  consists  of  fat  and 
fatty  epithelial  cells. 

Treatment. — Each  molluscum  should  be  incisctland  the  contents  forced 
out.  Nitrate  of  silver  may  be  applietl  to  the  cuvity,  but  this  is  uot  usually 
necessary. 

Ptiisls  Lipomatosa  is  au  alTwtion  of  the  lids  in  which  these  drop  over 
the  cornea,  owing  to  an  abnormal  accumulation  of  fat  in  the  connective 
tissue.  The  deformity  is  coasiderable,  aud  gives  the  patient  a  disagreeable 
expression.  The  fat  should  Lm?  removed  through  a  horizontal  incision. 
In  one  ease  ivporte<l  by  Schell  *  seventy-one  grains  were  thus  taken  away. 
A  reasonably  gotnl  result  may  be  anticipated  ;  but  in  a  fuse  recordetl  by 
Xorris,^  although  the  removal  of  the  fatty  tissue  improvai  the  appearance 
of  the  patient,  the  levator  pali>ehrartmi  failed  to  regain  its  power,  and  full 
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'  Transftctioos  of  the  American  Opiithalraological  Society,  1886. 

•  Diseftses  of  the  Skin,  2d  ed. 

»  Viert<ilJBhrechrift  f.  Dennatol.  u.  Syphilia,  1888. 

*  TranaactiottB  of  the  Americiin  Ophthtilinological  Society,  1886. 
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artivity  in  the  movement  of  the  upi^er  lid  was  uot  scH-'urcd.  Care  must  be 
taken  not  to  mistake  oedema  of  the  lid  for  a  circumscribed  tumor,  an  error 
readily  avoided  by  palpation,  vvhicli  will  reveal  a  characteristic  difference  ia 
the  r(*bistance  of  the  two  aflections. 

Angiomas  (Xievi)  when  they  appear  in  the  eyelids  may  exist  either  as 
simple  bright  red  spots  or  in  tFie  form  uf  cavernous  growths.  They  arc 
coogeaital  tumore.  It  is  important  that  they  should  be  dealt  with  early  in 
their  existence,  as  they  may  take  on  rapid  growth  with  the  deveh>pment 
lit'  the  child  and  extend  far  into  the  orbit.  Such  operative  interfen^nce  as 
promises  the  least  subsequent  deformity  of  the  lid  should  lie  practised. 
When  small,  they  may  l>e  readily  excised  ;  if  of  the  larger  variety,  some 
measure  which  destroys  their  blood-vessel  structure  will  be  the  projier 
|»rocedure.  The  methods  employed  are  the  galvano-cautery,  which  yields 
the  l)est  results;  injections  of  liquor  fcrri  subsulplmtis,  a  mcthud  which 
has  been  followed  by  sloughing  of  the  lid  ;  aud  cauterization  with  rctl-hot 
DGcdles  or  with  nitric  acid. 

Plrxiform  Neuroma  is  an  unusual  form  of  tumor  occasionally  scea 
in  the  eyelid,  consisting  of  a  convoluted  mass  somewhat  corded  Ix'oeath  the 
«kin.  In  a  collection  from  the  literature  of  seventeen  such  cases  four  were 
noted  as  occurring  in  the  eyelid.'  The  growth  ia  entirely  benign  in  its 
nature,  and  it^  removal  by  an  ordinary  dissection  with  antiseptic  precautions 
18  anattended  with  ditliculty. 

MOLLlTSCUM  FiBROSUM  18  a  connective-tissue  new  growth,  either  sessile 
or  pedunculated,  situated  beneath  the  skin.  The  tumoi-s  may  appear  siugly 
or  in  great  numljcrs  all  over  tlic  lx»dy,  aud  occasionally  are  seen  upon  the 
ej-elids.  They  are  found  at  any  time  of  life,  but  esiJecially  in  childhood. 
In  a  remarkable  case  of  this  kind  described  by  Michel  the  whole  brnly  was 
beset  with  these  tumors,  the  largest  of  which  grew  from  the  upper  lid  aud 
hung  down  below  the  lower  eyelid. 

Sarcoma  occurs  as  a  primary  tumor  in  both  the  upper  and  lower  lids 
of  children,  and  has  been  seen  as  early  as  the  tentli  month  of  life.  It  ap- 
pears as  a  somewhat  clastic  growth,  over  which  at  first  the  integument  is 
movable,  but  it  tends  to  rapid  growth,  ulceration,  and  in%'olvement  of  the 
orbit.  As  has  already  been  jxiinttxl  out  (i>age  55),  this  growth  may  Ix^  mis- 
taken for  a  Mcilxjmian  cyst.  ludwxl,  Samclsohu  '  has  iviwrtcHl  one  iustauce 
oct^urring  in  a  child  two  years  of  age,  which  the  microsco[3e  showetl  to  be  a 
aarcoma  of  the  round-cell  variety  which  had  its  origin  in  a  proliferating 
tarsal  cyst.  The  prognosis  is  grave.  Thus,  Van  Doyse  *  has  recorded  a 
case  of  myxo-sarcoma  in  a  seven-year- old  child,  which  followed  a  contusion. 
After  extirpation  at  the  end  of  three  months  the  hx-al  return  required 
another  operation.     Four  mouths  later  a  second  return  developed,  aud  the 

'  Unpublished  Inaugural  DU&ertation,  *'  Tmnfvtl  Tumors,  with  Special  Reference  to 
5f«uroma*,'  Priie  The«i?,  University  of  Peiinsylvania,  18B1. 
»  Bnlijh  Mixlicul  Journal,  1870,  ii,  7CM>. 
'  Annales  (I'lA^uUstique)  May  and  Jmi«}  1689. 
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v^'hole  orbit  was  cleared  out ;  in  spite  of  wliieli,  a  third  return  tool 
and  the  tumnr  grew  to  tlie  size  of  a  ehild's  head.  Early  excision/ 
is  the  only  proper  treatment,  iin fortunately,  is  not  able  in  most  iiistai 
prevent  the  two  chief  dangers  of  this  form  of  malignant  tumor,  esp 
in  this  region, — reeidivity  and  metastasis. 

LuPL'S  may  secondarily  attaek  the  eyelids  in  its  destnictive  marcl; 
a  seat  of  origin  in  the  face,  and  occasion  ulceration  of  the  lids,  ectp 
or  ankyloblepharon. 

Lepra,  ace(H"iirng  to  Michel,  who  quotes  the  observations  of  C 
du  VillaRl^,  may  appear  in  the  eyelids  among  its  earliest  manifesta 
Bull  and  Hauseu  *  have  observtKi  the  fin^t  symi>toms  iu  leprosy  to  } 
falling  out  of  the  hair  of  the  eyebrows,  and  E.  Lopez'  analyzetl  fort; 
cases  of  leprosy  and  found  absence  of  tlie  eyebrows  and  lashes  tht 
ocular  lesion  in  the  youngest  subject,  ten  ycai*s  of  age. 

Elephaxtiasis  Arabum  has  appcaretl  in  the  upper  lid  in  conseqi 
of  an  injuri',  C.  du  Vi I  lards  saw  this  affection  in  a  seventcen-ycar-ok 
on  tlie  left  upper  eyelid  as  the  i"esu!t  of  a  contnsion.  Elephantiasis  mi 
congenital.     Van  Dnyse*  recoils  an  example  in  a  girl  of  eight. 

ELEPiiANTrA-STS  Teleangiectodes,  or  a  disease  which  consists  i 
hypertrophy  of  the  skin  and  the  connective  tissue,  together  with  fatty  t 
and  disteudid  vejwels,  lias  been  olis^'rvt^l  in  the  up]>cr  eyelid  as  a  ctmge 
affection.  Cases  are  on  record  by  Fauli/  Von  Graefe,*  Liston,*  and  t 
observers.^  The  growth  should  be  removed  by  the  knife  in  such  degn 
is  permissible  with  the  preser\^ation  of  the  form  of  the  lid. 

BLEPHAROSrASM, 

Blepharospasm,  or  an  involuntary  contraction  of  the  orbicularis,  usu 
clonic,  but  sometimes  tonic  in  its  natuiT,  is  a  constant  symptom  of  dist^se; 
tlie  cornea  and  conjunctiva,  and  will  Ijc  referred  to  again  under  these  lu 
ings.  According  to  Schubert,*  it  may  arise  in  the  manner  of  a  reflex  act 
iu  individuals  whose  susceptibility  is  increased  by  hereditaiy  influei 
ana?niia,  over-exertion,  etc.,  so  that  a  sliglit  irritation  sends  a  stimulatlot 
the  facial  bmncbes  of  the  orbicularis.  Fissure  at  the  angle  of  the  lidi 
given  by  Roller '  as  a  cause  of  reflex  blepharospasm.  As  has  l)eeti  kno 
since  Vun  Uracfe's  historic  case,  a  persistent  lid-cramp  occurs  in  childr 
unrelieved  for  weeks  at  a  time,  and  when  the  eyes  are  finally  opened  thi 
may  be  blindness,  temporary  in  its  character  and  with  normal  ophthaln 

*  Leprous  Diseases  of  the  Eye,  1873. 

'  Archives  of  Ophthnlmology,  DiH:«mber,  1889,  p.  404. 
"  Anniiles  d'Oculistique,  t.  ii.,  1880. 

*  SchniidL's  Jahrbufher,  xxv.  84, 

*  Klin.  Jloimtsbl.  f.  Augenhdlkumle,  1863. 

*  Can«tiitt'8  Jabreabericht,  ii.  ISS. 

'  Consult  Graefe  u.  Saemisoh,  Handbuch  des  Augenheilk.,  iv,  400. 
«  Mutifheti.  M&}.  Wix-hemchr.,  No,  28,  1887. 

*  Transoctiaaa  of  the  Americau  Ophlhiilmological  Society,  1888. 
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pic  apjK'-araiiees,  or  loss  of  vision,  permauent,  and  w  ilh  gross  (^lianges  in 
e^'e-groimJ.  In  a  case  recordtM.1  by  Silex,'  a  s<:rofuloiis  child  two  and 
^Ittlf  years  old  kept  the  eyes  elosed  for  twelve  weeks,  uud  was  blind  for 
twelve  days,  with  normal  ophthalmoscopic  api»eamnoes,  sight  returniug  on 
the  thirteenth  day.  The  reporter  ai'gnes  in  favor  of  the  bltiKlncss  being  a 
gpecies  of  cortical  blindni'ss,  owing  to  the  long  absence  of  ^X'ripheml  stinm- 
latiou,  Samelsohn,*  who  among  sixty  thousand  cases  of  eye-disease  has  ob- 
served five  instances  of  blepliarospasin  lasting  for  montlis  and  followed  by 
JuSrfi  of  sight,  seeks  for  an  explanation  of  the  blindness  whicli  follows  this 
ong-ooDtinued  cramj>-like  shutting  of  the  lids,  in  an  example  of  tlie  forget- 
fting  volition  (  VercjesscmcoUens)  of  the  sensory  perceptions  anah)gons  to  the 
hteutional  suppression  of  the  .sense  of  sight  of  an  eye  in  alternating  stra- 
bismusi.  This  explanation  would  apply  only  to  such  cases  as  have  normal 
phthalnioscfipic  apjK'arances  and  recover,  not  to  the  instances  of  which 
Eimelsohn  lias  seen  two,  In  one  of  which  a  true  atrophy  and  in  the  other  a 
iucomatous  atrophy  was  present.  In  these  cases  a  peripticral  cause  must 
sought  for,  and  tlie  theory  of  Von  Graefe,  w4iich  explained  the  blindness 
the  abnormal  pressure  of  the  lids,  is  applicable. 

Not  iofreipieutly  children  in  their  cai'ly  Sfh(X)l-days  are  affected  with  an 
lue  winking  of  the  eyelids,  asstx^iatetl,  perhaps,  with  jerky  movements  of 
the  facial  and  other  niust*les.  This  is  the  form  of  nervous  disorder  whidi 
has  been  calh^l  habit  chorea  by  Weir  Mitchell,^  habit  sjKism  by  Gowers.* 
Almoet  invariably  bleplmritis,  follicular  coujiiuctival  catarrh,  and  anomalies 
of  refraction,  usually  hyjiermetr*tpia»  will  Ik'  found  to  Ijc  the  exciting  causes. 
In  a  series  of  cases  in  my  own  practice  the  correction  of  the  ix'fractiou-error 
and  the  treatment  of  the  conjunctival  disorder  were  productive  of  the  most 
happy  results,  when  the  ordinary  antichoreic  remedies  had  provcil  \alucless.* 
In  persistent  forms  of  lid-cramp  hy|WMlermic  injections  of  luorpliiue  will 
relieve  tlie  jK'riphcral  (trigeminus)  irritation,  and  in  stubborn  varieties 
section  of  the  supra-orbital  nerve  iias  been  performed.  The  general  condi- 
tion must  be  relieverl  by  appropriate  remedies. 

Lagophtmalm<ds,  or  an  inability  tt>  close  the  eyelids,  as  usually  seen, 
is  the  result  of  paral^-sis  of  the  facial  nerve,  but  occurs  also  in  connection 
^with  tumors  of  the  orbit,  in  those  i*are  instances  of  exophtlialmic  goitre 
rhich  are  seen  in  children,  and  with  staphyloma.  As  a  congenital  defect, 
when  the  lids  themselves  are  wanting  and  the  entire  orbit  is  divested  of 
any  covering  for  the  bulb,  the  highest  grade  of  lagophthalmos  wcurs.  The 
cornea  may  suffer  from  ulceration,  owing  U\  exposure, — a  danger  greatly 
increased  if  with  the  affection  of  the  facial  nerve  paralysis  of  the  trigemi- 


*  Klin.  ManftUbl.  f.  AugenheUkunde,  February,  1888. 
»  Deut.  Med.  Zeitg.,  No.  16,  1888,  and  Ceinmllilatt  f.  prakt.  AugenheilkuDde,  Feb- 

'  fUAH',  188«. 

»  Nervous  Distaisos,  2d  ed,,  1886. 

*  A  Monunl  of  Di^eiise*  of  the  Nervous  Systcin,  1888. 

*  TransjicUoUii  of  the  County  Me^licul  Society  of  Philadelphia,  1888. 
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nus  also  exists^  but  rcnclert'd  less  likely  to  occur  tn  the  single  palsy,  Wcauw, 
when  thf^  effort  to  close  the  Itds  is  made  and  during  sleep,  the  eyel)a!l  is 
rotateil  upward  under  tlic  upper  lid,  owing  to  the  associatexl  aetiou  of  the 
8ui>erior  rectus. 

Treatment.^ — In  [laralvtic  lagophthalmog  the  primary  caufle  of  tlie  dis- 
order nuKst  be  treated;  in  the  nou-paralytic  varieties  and  in  any  l^rni  ia 
which  the  vitality  of  the  cornea  ia  threatened,  the  oj>eration  of  tarsorrhaphy, 
whieh  consists  in  uniting  the  margins  of  the  upixT  and  lower  lids  in  the 
neigh borliood  of  the  external  commissure,  should  l>e  employed, 

AFFECTIONS  OF  THE  CILIA   AND  CILIARY   BORDER. 

TRtciiiASis,  DiSTiCHiASiP,  ENTROPION. — Tnchiasia  is  that  condition 
in  which  the  lashes  are  turned  inward  against  the  eyeball ;  distlehiasis,  where 
incurved  supplementary  rows  of  cilia  arc  developed  from  the  intermarginal 
part  do^e  to  the  ojiening  of  the  tai-sal  glands.  The  nuist  usual  cause  for 
trichiasis  in  children  is  disease  of  the  lid-border, — the  various  forms  of 
blepharitis.  Dj.stichiasis  in  rare  instances  ap]>ear8  as  a  congenital  affection  ; 
pooictimci^  asswiattKl  with  other  defects,  as  in  the  instanw  ob^rved  by 
Sehweigger*  where  epicanthus  and  ptosis  existed.  The  supplementary  row 
of  cilia  is  productxl  when  the  ordinaiy  follicles  are  generated,  although  it 
is  quite  probable  that  in  some  instauccs  the  snperuumerar}'  lashes  do  not 
appear  until  the  age  of  puberty,  the  extra  hair- follicles  having  remained 
quiet  until  that  time,  now  springing  forth  under  the  same  impulse  which 
tlie  grc>wth  of  hair  elsewhere  receives. 

Entropion,  or  inversion  of  the  lid,  is  conveniently  divided  into  nius- 
cidar,  organic,  and  the  so-called  bulbar  entropion.  The  former  variety  ia 
st^»n  occasionally  at  birth^  owing  to  undue  development  of  the  orbicularis, 
and  is  present  as  spasmodic  entropion  in  conjunctivitis,  keratitis,  and  when 
foreign  bodies  lodge  on  the  cornea.  By  far  the  most  common  causes  of 
organic  entropion  arc  granular  lids  and  essential  shrinking  of  the  conjunc- 
tiva. It  also  follows  diphtheritic  ophthalmia.  The  l)ull)ar  entropion  a|>- 
pcurs  when  the  eyeball  is  shrunken  or  even  absent  (auophthalmos),  and 
there  is  consent ucnt  falling  in  of  the  lids. 

Treatment. — TrichiaHiM. — If  nrtt  Um  numerous,  the  faulty  hushes  may 
be  removnl  with  a  cilium-foreej>s,  and  when  they  reapjicar  the  ]irorc<lure 
repeated.  Destruction  of  the  hair- follicles  with  galvano-puncture  is  recom- 
mendetl  by  Mitchell '  of  Missouri,  Benson^  of  Dublin,  and  other  surgeons. 
Strangulation  of  tlie  nxit«  of  the  incurvc4l  lashes,  when  only  a  few  are  out 
of  order^  may  \ye  accomplished  by  means  of  a  fine  subcutaneous  ligatui'e 
(Snellen)  ;  or  complete  removal  of  them  by  excision  of  the  c*or responding 
portion  of  the  ciliary  margin,  a  practice  to  be  deprecated  if  the  trichiasis  is 
at  all  extensive*     Finally,  in  severe  cases,  the  whole  ciliar}'  border  must 

>  Hand-Boctk  of  Ophthalmulo|ry,  1878. 

'  Klin.  Monatshl.,  April»  1882,  quoted  by  Swan«y. 

•  Britiab  Medical  Journal,  1882. 
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be  tnuMplaoted  by  either  the  single  or  double  trausplantatinn  ojieratioDS. 
Those  roost  in  vogue  are  the  methods  deviswl  by  Jaost-he  and  inwlified  by 
Arlt,  and  the  double  operations  of  8]>enetT  \Vats<^»u,  Diauoux,  Gayet,  and 
otbeps,  or  the  more  recently  advcx-ated  metliod  of  Van  Milligen,*  which 
oooaists  in  the  transplantation  of  a  piece  uf  mucous  membrane  from  the  lip 
into  the  intennarginal  spate  after  tlie  h'd  has  been  split. 

Eidropion, — In  temporar)'  entropion  good  results  may  be  obtained  by 
painting  the  lid  with  coIUkHou,  vvliich  }>v  its  contraction  draws  out  the 
invertetl  Ijorder,  or  by  simply  fastening  this  with  a  strip  of  plaster.  Tlie 
aame  effect  may  be  obtained  by  pinching  up  a  longitudinal  fold  of  skin  and 
muscle  with  a  serre-fine  and  kee]>ing  it  in  place,  occasionally  changing  the 
position  of  the  instrument  to  avoid  irrilatiou.  In  spasmotlic  entropion  ex- 
cisioD  of  a  transverse  fold  of  skin  and  muscle  and  stitching  the  c<lges  to- 
gether may  he  practised,  while  in  the  organic  forms  more  decided  measures 
are  neeessar\',  and  those  most  frequently  employed  are  such  as  have  already 
beeB  referred  to  in  councetion  with  trichiasis;  in  addition  to  which  may  be 
tDentioned  the  Streatfeild-Suelteo  operation  of  grooving  the  tai^us,  and  the 
modiiieatious  devised  by  Green,  Hotz,  Berlin,  Pauas,  and  other  surgeons, 
(For  the  methods  of  performing  these  and  all  o]M?ratious  upon  the  lids,  see 
pages  devoted  to  describing  operations.) 

Ectropion,  or  eversion  of  the  lid  with  exposure  of  the  conjunctival 
surface,  occui's  most  freciueutly  iu  the  lower,  but  is  also  seen  in  the  upper 


Fig.  2. 


Fio.  1. 


lelropton  Uie  r»alt  of  a  woud<1  tvam  the. 
tine  of  a  fork.    (ChUdrcn's  HoBplial.) 


Ectropion  of  upper  lid  aaer  Injur)'  to  Uie 
UiQVf,    (Hiilftddpliitt  Uu^pj^al.} 


Jid.  This  may  be  imrtial,  or  there  may  l>e  complete  eversion  with  displace- 
ment of  the  puocta  laelir}^malia.  The  disorder  is  usually  divided  into  the 
(e.  mus^'ulare,  e,  spasmixlicum)  and  the  chronic  form,  or  that  which 
alte  from  organic  changes.  The  most  usual  causes  of  acute  ectropion  iu 
children  are  ophthalmia  neonatorum,  and  diseases  of  the  cornea  associated 
witli  blepharospasm,  wliere  the  lids,  during  examination  or  in  sjidls  of  cry- 
ing, ix-eome  everted  and  remain  so  until  rc]>lacetl.  One  form  of  muscular 
ectropion  is  always  seen  in  facial  palsy,  during  wliiclx  the  lower  lid  is  jiar- 
tially  everted.     The  common  causes  of  the  second  form  of  ectropion  are 


1689. 


I  Opbthalroic  Keview,  1887,  p.  309 ;  alio  Ccntralblfttt  L  prakt.  Augenbeilkundej  July, 
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wounds,  especially  such  as  are  prixliia^d  by  tlie  laceration  of  tlog-bites  or  by 
the  lid  bdog  eaught  up<iii  a  sharp  iustrunieut,  by  burns  and  snbsequeiit 
cicatrieial  eoutraetiou,  liy  uleemtiou  of  tlie  lids,  and  by  caries  of  the  orbi- 
tal boixlcT  and  the  malar  bone. 

Treatment. — Tht8  must  vary  aeeording  to  the  character  and  cause.  In 
the  spasmodic  forms  it  is  sufficient  to  repla<.'e  by  maiiipulatiou  tlie  everted 
ltd  and  treat  the  conjunctival  or  corneal  disease  vvliicfi  caused  the  trouble. 
If  there  be  evei-sion  of  the  punctum  lachn'niale,  the  canaliculus  shouhl  be 
slit  mid  the  la/'hrynial  passages  pritl>ed.  lu  the  organic  forms  of  wtropiuu 
a  plastic  operation  which  will  relieve  deformity  and  restore  the  lids  to  a 
normal  position  slioidd  be  undertaken.  A  gi-eat  variety  of  tln^e  procetluros 
have  been  described  and  performed,  but  the  plan  adopted  must  Ik-  luodifietl 
according  to  tlic  existing  deformity.  Tliose  commonly  employed  are  such 
a.s  include  the  vicious  cicatrix  in  an  excision,  the  remaining  gaps  Lieiug  sup- 
plied by  Haps  taken  from  the  surrounding  tissue.  Among  these  may  be 
mentioned  the  metlirxls  of  Adams,  Wliartou  Jones,  Arlt,  and  Richet.  Com- 
plete destruction  of  tlie  lid  requires  for  its  reformation  a  blephan^-plastic 
operation,  which  consists  in  the  trausplautatiou  of  a  flap  removed  fn»m  some 
adjaoeiit  jjart  to  which  it  remains  atta«'h«l  by  its  l:»ase,  a  method,  liowevcr, 
which  is  being  superseded  by  that  introduced  by  Lefort  and  advcwated  by 
Wolfe,  where  a  non-iKtlicnlatcd  flap  is  taken  from  the  arm  to  supply  the 
defect.     (See  pages  devote<l  to  description  of  oi>erati<ms.) 

Symblepkarox,  or  a  colu^ion  between  the  eyelids  and  the  ball,  may  be 
complete  or  partial.     It  occasionally  occurs  as  a  congenital  defect,  owing  to  ■ 

an  imperfect  seiiaratton  of  the 
cutaneous  folds  which  form  the 
eyelids,  on  account  of  laihire  in 
development  of  the  ball  or  func- 
tioning of  the  eye-muscles.  The 
most  usual  causes  ai-e  injuries,  esr- 
}K"eialJy  burns  with  acids  or  lime. 
Symblepharon  also  follows  diph- 
theritic conjunctivitis,  trachoma, 
pemphigus/  and  occasionally  pur- 
ulent ophthalmia,^  The  attach- 
ment may  be  merely  slight  bands 
between  the  conjunctival  surface 
of  the  lid  and  ball,  or  the  cornea 
also  may  be  involved  in  the  cicatricial  union,  in  which  case  vision  is  mate- 
rially disturbed.  It  is  the  lower  lid  which  is  most  usually  involved  in  the 
process ;  the  up]>er  may  also  particijxite  (see  Fig.  3). 

Aj^KYlublepiiaron  is  that  condition  in  which  the  borders  of  the  two 


Fio.  8. 


Bynibk-pharoa  of  <it>i>er  lid  foUowing  Tvomlent 
opblbalmla.    (Philadelphia  Hoepllat.^ 


»  CKcrmak,  Wien.  Mod.  Wix-hensclir.,  1S88. 
■  University  Mtsdical  Mugaaiae,  Jftaunry,  1890. 
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lids  have  grown  together.  This  may  be  eoiigenital  or  acquired,  and,  like 
syrablepharon,  either  partial  or  (Hunplete.  When  merely  the  uiiter  angles  of 
the  lids  are  involved,  the  diyorder  has  received  the  ruxnie  btephuro-pkhnomSj 
while  sometimes  only  the  middle  portioos  of  the  lid-boi*ders  are  attaehed  to 
ooe  another,  as,  for  example,  iu  a  ease  reeortl*>d  liy  Von  Hasner,'  Mhei*e 
this  attachment  o(K'iirred  in  the  form  of  a  thread  as  a  eougenital  def<^et. 
The  same  causes  wliieh  ot>erate  in  tlie  production  of  syniblepliaron  are  here 
active.  Arlt*  and  Dujardin^  have  deserilxHl  varieties  in  which  the  vicious 
unioQ  was  not  due  to  a  growing  together  of  the  lids,  but  probably  to  tlie 
orgaDization  of  a  membrane  the  result  of  cron]X>us  conjunctivitis. 

Treatment. — After  an  injnr}^  or  a  disease  which  is  likely  to  be  followed 
by  one  of  these  results,  scrupulous  care  must  be  exercised  to  avoid  the  com- 
plication. During  the  formation  ttf  granulation-tissue  this  should  Ix?  re- 
peatedly broken  up  with  a  probe,  and  adhesions  occasionally  may  be  pre- 
vented by  introducing  betwwu  the  lids  and  the  hall  a  jtiecf;  of  gold -Ix liter's 
skin.  If  the  attachments  have  formed  and  are  slight,  these  may  Vk?  cnt 
through,  and  readhesion  prevented  in  the  raamier  just  stated.  In  exten- 
Mve  symblepharon  a  formal  operation  must  be  done,  and  many  methods 
bave  been  devised,  among  the  best  of  which  may  l>?  mentioned  Arlt's,  in 
which  tlie  mass  of  adhesion  is  revei-sed,  Teale's,  where  the  raw  surfaces 
left  after  the  separation  of  the  lid  from  tlie  hall  are  covered  by  flaps  from 
the  ucighl)oring  healthy  conjunctiva,  and  Prof  Wolfe's  procx'dure  of  trans- 
planting rabbit's  conjunctiva.  In  ankyloldejiharou  the  adhesion  should  be 
divided  with  a  fine  knife,  Blepharo-phimosis  is  corrected  by  eantlioplasty, 
(See  pages  devoted  to  description  of  oj»erations.) 

SuDDE>"  Turning  Gray  of  the  Eyelash e.s. — Sufficiently  definite 
obser\'ations  have  shown  that  occasionally  the  hairs  of  the  head  can  be 
deprived  of  their  color  suddenly,  either  universally  or  iu  places,  forming 
locks  of  gray  or  white  hair,  Hirsr*hl>erg*  has  ixx'onled  an  infitance  in  which 
the  eyelashes  of  a  girl,  aged  fourteen,  turned  wliitc  without  apparent  cause 
in  fourteen  days.  The  child  formerly  had  lieen  under  his  care  for  styes  and 
phlyctenular  disorders,  but  otherwise  was  in  go«]d  health.  The  discoloration 
took  place  in  the  middle  third  of  the  upper  lid,  while  in  the  under  lid  white 
hiindles  were  comminglcHl  with  dark  ones.  I  have  seen  au  exactly  similar 
ca.-^  in  a  healthy,  dark-hatred  young  woman  of  eighteen.  Within  ono  week 
the  middle  portion  of  the  cilia  of  the  right  upper  eyelid  turned  perfectly 
white,  while  aingle  white  lashes  alternated  with  dark  ones  in  the  lower  lid. 
Tliere  was  no  rt^ason  to  believe  that  this  sudden  change  in  color  had  been 
produced  by  artificial  means." 


1  Pnu:,  ZeitM^br.  t  Heilkunde,  1981-2,  ii.  429. 

«  f)phthBlmolt>jrical  Society,  Heidplbenr.  If^f^l ;  **©  Archives  of  Ophthalmology,  vol.  xvi. 

»  R*'V.  Clin.  d'Ooul.,  NovemVr  6,  188«. 

•  Centralbl.  f.  prakt.  Augenhfilkundc,  Jntiuary,  1888. 

*  UnivOTsity  Medicnl  Magazine,  March,  1889.     Since  writing  i\m  I  have  learned  tha» 
Um  original  cxilor  ha*  returned  to  the  eyelashes. 
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CONGENITAL  DEFECTS  OF  THE  EYELIDS. 

Congenital  Ptosis. — Tbis  ie  not  an  uncommon  affection,  an< 
be  either  unilateral  or  bilateral.     The  lid  droops  over  the  eyelxill,  a 
edge  covers  the  upper  Ixjrtler  of  the  pupil,  its  middle,  or  sinks  still 
but  cannot  be  elevated  above  these  j^oints,     Horner  (loc.  cil.)  has  ob: 
this  affection  in  the  fii*st  days  of  life,  and  hm^  seen  it  in  three  gener 
of  a  family.     It  may  be  assix-iated  with  limitation  of  the  movements 
superior  rectus,  as  well  as  with  vie^  of  conformation  in  other  organs 
body.     In  a  ca«ie  under  my  own  care  ptosis  of  the  left  eye  was  com 
with  divergent  squint  from  paiTsis  of  the  internal  rectus.     The  patiet 
six  years  old.     The  defect  had  been  prestmt  since  babyhood,  and  wh< 
child  attained  the  age  of  four  he  became  the  subject  of  epileptiform 
vulsions.     The  ftindiis  of  each  eye  was  norma!.     Gunn*  has  rccon 
remarkable  case  of  peculiar  associated  movements  of  the  affecti^l  lid»    '' 
the  jaw  was  moved  to  the  right  laterally,  the  left  upjier  lid  was  raised, 
other  words,  there  was  contraction  of  the  levator  pid[>ebiie  iu  couq< 
with  the  external  pterygoid.* 

Under  the  name  ectopia  tarsi  J.  T.  Streatfeild*  has  describe!, 
congenital  defect,  a  slo|x^  condition  of  tlie  pali>ebral  fissures,  the  lids  1 
apparently  drawn  down  wholly  and  evenly  at  the  inuer  or  nasal  side. 

Etiology. — Ptosis  usually  is  divided  into  two  varieties, — one  in  v 
a  positive  hypertrophy  of  the  connective  tissue  exists,  and  one  id  v 
the  drooping  Is  due  to  absence  or  imperfect  development  of  the  le^ 
paI|K*brarum,  or  to  }mralysis  of  this  muscle.  Its  presence  also  has 
attributed  to  the  pressure  of  the  forceps  during  birth,  a  cause  which  1 
ner  denies,  inasmuch  as  this  affection  is  seen  during  the  first  days  oi 
without  any  mark  of  the  instrument  upon  the  fat^  of  the  child,  arul  bee 
it  occurs  through  several  generations  of  one  family-  It  furthermore 
quently  is  associated  with  other  congenital  dcft^cts.  Ptosis  the  resul 
paralysis  of  the  oculo-motor  nerve  is  rcferiTd  to  on  {i^QS  135  of  this  vol 
(article  on  diseases  of  the  eye). 

Treatment. — It  is  usual  to  attempt  to  remedy  this  defect  by  the  rera< 
of  an  elliptical  piece  of  skin.  To  avoid  the  risk  of  shortening  the  lid  wl 
attends  tliis  operation,  methods  have  been  devised  for  producing  clcatri 
Ijands  by  means  of  subcutaneous  sutures  passed  from  the  brow  to  the  tan 
Among  these  may  be  mentioucd  the  plans  of  Bowman,  Pagcnstecher, 
Wccker,  and  the  more  recently  devised  method  of  Panas. 

Epicanthus. — Von  Ammon  *  gave  this  name  to  a  somewhat  rare 

*  TmixBiictionB  of  the  Ophthalmological  Society  of  the  United  Kingdom,  London,  1 
iii.  283-287. 

*  See  also  a  paper  by  O.  Bull,  Archives  af  Ophthalmology,  1888,  vol.  xvii,,  on  ••  I 
chmnoua  Movements  of  the  Upp(^r  Lid  and  Maxilla."  . 

*  Ophthalmnlogical  Hospital  Reports,  1874-76,  vol.  viii,  -^ 

*  KlJnische  Ehiratelluageu  der  Krankheitaa  und  Bilduagsfehler  des  menfichli 
Augeg,  Berlin,  isas. 
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EplcanthuB.    (Afler  Yott  Atnmon.) 


I  in  which,  owing  to  an  excessive  develnpnumt  upon  the  hriflge  of 
I  fold  of  skin  passes  from  tlie  inner  end  of  the  brow  to  the  side 
the  noee  and  covers  tJie  internal 
canthus.    It  is  usnally  bilateral, 
and    generally   associated   with 
wiQg^nital  ptosis. 

Horner  {Joe,  cii.)  has  pointed 
out  that  an  examination  of  this 
Tf%\on  in  new-born  children 
might  readily  lead  to  the  belief 
tkt  a  low  grade  of  epicanthus 
vas  very  common.  This,  how- 
ever, lessens  and  disappears  as 
the  child  develops.  The  fact 
that  the  free  horder  of  the  abnormal  fold  of  skin  nearly  covers  the  sclera 
gi\T8  rise  to  an  api>earance  as  if  convergent  squint  was  present. 

Etiology.— Von  Gracfe '  believni  that  epicanthus  depended  not  so  much 
iipou  the  development  of  an  abnormal  fold  of  skin  as  n]K)u  insuftieiency 
of  some  of  the  twigs  of  the   ocido-motor   nerve,  and  Hirsehlwrg*  has 
demonstrated  a  connection  in  one  case  betwwn  epicanthus  and  ophtlialmo- 
j>legia,  in  which  the  defect  appeared  to  he  due  to  a  congenital  aplasia  of 
lije  gnay  nuclei  below  the  af|uedyct  of  Sylvius,  while  Manz^  has  sought 
for  a  common  origin  of  this  and  similar  aunmalits  in  the  development 
of  the  bones  of  the  face  which  ai-e  concernwl  in  this  region.      The  all- 
normality  may  appear  in  several  members  of  the  same  family.      Under 
the  name  epicaniku^  exientus  a  somewhat  analogous  affection  has  been  de- 
scribed in  which  the  fold  of  skin  was  observtxl  to  cross  the  outer  angle 
of  the  eye. 

Treatment. — ^The  usual  method  for  the  relief  of  this  deformity  is  to 
pxcise  a  piece  of  skin  from  tlie  bridge  of  the  nose,  with  or  without  a  can- 
thoplasty,  according  to  the  circumstances.  It  is  important  to  obtain  firm 
primary  nnion,  lest,  as  has  been  pointed  out  by  Knapp,  the  subsequent 
stretching  result  in  unsightly  scars.  .Vrlt  has  obtained  good  results  from 
the  excision  of  the  vertical  fold  of  skin  itself.  I  have  seen  an  interesting 
case  of  partial  epicanthus  associated  witJi  a  mole  growing  over  the  l>ridge 
of  the  nose,  in  which  Dr.  W.  F.  Xorris  oftectt^  a  gocKl  result  by  excising 
the  mole  and  covering  in  the  skin-duficicncy  with  a  flap  taken  from  the 
foi^ehead. 

OoLOBOMA  OF  THE  Eyelids  apjK'ars  in  the  form  of  a  fissure  which 
may  he  confined  to  the  up[X'r  lids,  either  one  or  Iwth,  but  which  als<i  has 
bc^n  notcxl  in  the  lower  lids  and  even  in  both  upper  and  lower  lids. 


'  Quoted  by  Mutu!,  Gmeft  u.  Saemiach,  Handbuch  der  geaimmten  Augenheilkunde, 

TOl.  H. 

«  Ncurolog.  Centnilbl..  1885,  No.  13. 

*  Graefe  u,  Saeuii&cb,  Handbuub  der  gesuminten  Augenheilkunde,  vol.  ii. 
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■  lu  the  ol>sorvations  of  Dor' of  Lyons,  and  Jules  Nicoliii/  in 

f   seven  instaoces  a  sm<i;le  eyelid  was  involved,  twice  the  two  eyelids 
same  eye,  sixteen  times  one  lid  of  eacli  eye,  and  once  the  deformity  aj 

Flo.  5. 


Colobouitt^  palpebraram.    (Aflet  Mabz.) 

on  all  four  lids.  In  the  majority  of  instances  the  defect  is  found  i 
up^KT  lids. — accoixling  to  D'Oeneh,*  twenty-three  times  En  thirty 
cases.  Colobonia  of  the  eyelids  may  exist  as  a  siugle  malformatiu 
more  fi*e(|iient!y  has  !»eeii  seen  in  conjiiuetion  with  hare-lip  (fourteen 
in  furty-seveu  cases),  absence  of  the  lachrymal  puneta,  dermoid  ti 
of  tile  cornea,  and  elefhs  of  the  iris,  pharynx,  lip,  and  nose. 

Etiology ' — ^Many  theories  have  been  advanced  to  explain  thisauoi 
a  primordial  defect  of  organization  ;  the  action  of  amniotic  strands 
Duyse);  heterotopic  tissue- formation  (Mauz);  intra-uterine  inHamir 
(Osio);  au  arrest  of  development,  owing  to  the  failure  of  the  joinii: 
the  two  halves  of  the  first  branchial  arch  together  with  the  frontal  p: 
nence  (Xicoliu  and  Dor). 

Treatment. — This  consists  in  freshening  the  edges  of  the  gap 
uniting  the  opposing  snrfuct^  by  sutures.  The  extent  uf  each  deformity 
its  relation  to  the  cornea  necessarily  determine  the  character  of  oix?r 
which  must  he  undertaken* 

Absexce  of  the  Lids. — ^Sometimes  children  are  born  with  com 
or  jiartial  abs<.Jiee  of  the  eyelids, — ablepharia  toUdls  and  j/arilaliH,  or 
genital  lagophthalmos.    At  other  times  the  eye  is  hidden,  owing  to  an  a 
sion  l)etween  the  eyelids,  and  we  have  the  condition  to  wliieh  Manz 
cit)  iias  given  the  name  a^ptophthahnos,  a   term  which,  as  Van  Du 
has   observed,  should   be   preserv^.'d    for   those  cases  where   the  ext4 
integument  passes  in  front  of  an  eye  more  or  less  deA'elojjed, — tha 
where  there  is  complete  absence  of  the  lids  and  palpebral  fis.stire.     It 
congenital  anomaly  of  extreme  rarity,     Fuehs*lia3  reportctl  two  case 
abnormal  shortness  of  the  lids  so  that  the  patients  could  close  them  ( 
with  the  strongest  procure,  and  Pflnger  has  observal  an  instance  of 


'  Revue  Ot^nerale  dOphtalmolngie,  Dtreinler,  1888. 
'  Du  Colobome  cong^niUl  des  Paupieres,  Lyons,  1888. 
"  Archives  of  Ophtlialutulogy,  vol.  xv. 

*  Annales  d'OcuIistique,  January-February,  1889. 

*  Arcliiv  f.  Augenliiiilkunde,  sv.  2. 
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iSU  length  of  the  fissure  of  the  lids  where  complete  chjsure  was  po8- 
eible  only  by  the  greatest  effort.  Ectropion  was  not  present.  Tarsorrhaphy 
prodiK^x]  a  cure  in  the  first  case. 

Svniblepharon,  aukyloblepharou,  and  distieliiasis  also  occur  as  cougenital 
afloumlifs,  and  have  been  described.  A  rare  defect  is  complete  absents  of 
tlie  (^clashes. 

DISEASES   OF   THE    EYEBROW. 

The  eyebrow  may  be  involved  in  any  diaeasttl  process  which  attacks  the 
oeighboriDg  skin  or  the  scalp ;  and  no  sepamte  description  of  injuries  or 
(liseaees  of  the  skin,  especially  scborrhcea  and  eczema,  which  are  prone  to 
attack  this  region,  ncetl  be  appended. 

Two  fonns  of  cystic  growtli  affecting  this  area  are  seen  in  children.  Se- 
baceous e)*sts  (atheromatous  cysts)  frec|uent]y  apj^ear  as  congenital  growths 
opon  the  outer  iKjition  of  the  ej^ebrow,  antl  may  reach  a  considerable  size. 
They  are  deeply  situated,  and  not  infrequently  attached  to  the  periosteum 
of  the  orbital  mai^in.  A  cyst  of  this  character  takes  its  origin  in  the  seba- 
oeous  Ibllicles  of  the  region.  Dermoid  cysts  exist  as  jjaiuless,  spheroidal 
growths,  most  frequently  at  the  outer  angle  of  the  orbit  on  a  level  with  the 
webrow,  less  usually  at  the  inner  angle  aljove.  When  in  the  lattier  situa> 
tioD,  it  is  possible  to  mistake  the  affection  for  a  meningocele  which  may 
have  a  similar  situation.  As  Juler  ^  has  poiuted  out,  the  meningocele  can 
lie  emptied  on  pressure,  has  a  slight  impulse,  and  is  not  movable, — diag- 
Dustio  (K>int8  which  do  not  obtain  in  the  case  of  the  dermoid  cysts.  The 
structure  of  a  cyst  of  this  kind  is  composed  of  the  elements  of  the  skin. 

The  treatment  is  the  same  for  both  classes  of  cysts,  and  consists  in  extir- 
pation through  an  incision  made  ^mrallel  to  the  border  of  the  orbit,  care 
being  taken  not  to  nipture  the  sac-wall.  It  ought  to  Im?  rememlx'i-ed  in  the 
excision  of  these  growtlis  that  sometimes  they  are  attachetl  firmly  to  the 
jieriosteum,  and  that  they  may  even  erode  the  bone  and  extend  far  into  tlie 
orbit. 


AFFECTIONS  OF  THE  I.AGHRYMAI.  APPA- 
RATUS. 

Statistics  sliow  that  affections  of  the  lachrymal  apparatus  are  less 
coiDinoQ  among  cliildren  than  among  adults.  In  Horncr\s  list  dis^'ases  of 
this  system  among  children  are  set  down  as  roustitutiiig  oue  and  sixteen- 
hundredths  \wr  cent.  Among  scvcutccu  huiidivd  ami  eight  rctx)rded  cases 
at  (he  Children's  Hospital  in  Philadelphia  oue  and  one-tenth  per  cent. 
exhibitwl  affections  nf  the  lachrymal  apparatus.  Diseases  of  the  huliry- 
raal  structures  naturally  divide  themselves  into  those  which  have  their  seat 


^  Opbthttlmic  Scieuce  and  Practice,  1884. 
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i^jboiil,  mud  those  wliich  afiTcct  the  draiiiage-systei 
,  bclirYmal  sac,  and  naml  duct.  i 

^or  ao  inflamniatiun  of  the  lafhrymal  gland,  I 
I  ■■»  flttctioii,  and  may  lie  either  aeute  ur  chronic,     i 
p  Mmity-tMro  thousand  five  luiiidrwl    cases,  found  oi 
tive  dacryoadeiiitis.     He  reports  a  vase  of  atnit 
ieaitis  in  a  girl  of  fifteen,  which   on  atvouut 
hihiiTil  parotitis  he  called  "  mumps  of  the  lachrymal  g 
H— II      iii|Miii!lj    accoixling  to  Kuapp/  the  monolatenil — i 
4MiiiuG.  aad  has  been  observed  among  serofnlous  diihtren,  au 
_i  injur}'  or  follow  diseases  of  the  conjunctiva  and  < 
...-ii  li  diDjnically  enlarged,  palpation  will   reveal   its  lol 
...  -^  mflammation  is  acute,  thei'e  are  [jain,  tenderness,  and 
M  'lyy^T  mid  outer  part  of  the  eyelid,  with  ehemosis  of  the  co 
■iri*^     This  may  go  on  to  suppiiratiun,  and  tfie  abscess  usually 
mnn.  Mtortkio,  but  occasionally  tfinnigh  the  conjunctiva. 

^l^gHMOt^ — Warm  ai>[>lications  and  poultices  to  relieve  the  pai, 
^^IIbI  a|^Mmt}ce  of  pns  early  incision,  either  through  the  intcgi 
p^JMl^thie  eyebrow  or  througli  the  conjunctiva,  must  be  practised 
I  of  the  gland  occur,  this  is  to  be  treated  locally  with  lodi 
I  of  iodide-of-cadraiuin  ointment. 
fWn'i-V  OF  THE  Laciirvmal  Gland  may  remain  on  account  c 
foCMv  of  an  absct^ss,  but  has  also  Ix-eu  recordt-d  as  a  congenital  defect, 
layiTMinr.  iu  Sieiaheim's  *  case,  mentioned  by  Horuer  {he,  eU,\  whicl 
fjiMifeed  at  the  outer  thinl  of  the  upper  lid,  one-third  of  an  inch  fron 
isSHmy  mat^iu,  and  surroundwl  by  a  tuft  of  hair.  This  may  be  clost 
mcAted  caulerizations,  by  a  plastic  operation,  or,  in  the  event  of  fa 
by  <«lirpatiou  of  the  gland. 

Dacrvoi^  is  au  unusual  affection  caused  by  a  cystic  distention  oi 
of  tJiC  gland-ducts,  and  may  be  recogiu'zed  by  the  pix^sencc  of  a  bl 
translucent  swelling  benuath  the  coujuuetiva  at  its  np|>eraud  outer  pan 
Ilvi'EUTROpJiY  OF  THE  LACHRYMAL  Glaxd  lias  l>een  observe 
birtli,  but  usually  is  seen  in  later  years,  and  consists  iu  an  iudurated,  1 
hit^-d  tumor. 

S1HINTANE0US  Pbolapse  op  the  Lachrymal  Gland  In  the  fom 
a  soft  movable  tumor  under  tlie  upper  lid  has  been  described.  In  a 
recorded  by  Noycs*  tliis  condition  was  found  in  a  girl  of  twenty,  who 
nine  years  had  a  swelling  lK?ncath  the  upper  lid  of  this  cliaracter,  wl 
on  rcnioval  jiroved  to  be  the  lachrymal  gland  itself.  The  treatniea 
extirpation  of  the  prolapsed  organ. 

>  Archive*  of  Ophthalmology,  1879,  viii.  370. 

*  Sflc,  abo,  Centralbliitt  t  pnikt.  Augenheilkundyt  1890. 
»  Tmnsttctions  of  the  Aiiierieiiii  Ophthnluiologii'ttl  Socipty,  1884,  vol,  ill. 

♦  Klin.  Monatsbl.,  xVu.  802;  ol.-to  Oyihthnlitiolngicftl  Hipspital  Reporta,  vol,  viii. 

•  Traoftttction*  of  the  American  UphthHlmolugical  Sriciely,  1887. 
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Svpiin^is  OF  THE  Lachrymal  Gland, — The  la<jhrvtiial  gland  is  sin- 
pilnrly  free  from  syphilttit*  affbotious,  but  spocific  inftamraatiou  lias  been 
deacrilH?d  by  Streatfeild '  and  others  in  adiitti^,  the  inflammatiaii  subsiding 
under  antisyphilitic  remedies.  Albioi*  observed  in  a  syphiHtie  young 
woman  a  tumor  of  the  laehrynial  gland  which  was  comjwsef!  of  glan- 
dular elemenL*?,  organizcil  couuoetive  tissue,  giant  cells,  but  uo  Liistgarten 
bacilli. 

TrMop^sop  THE  LAr'HRY.MAL  Gland, — ^The  seA^eral  varieties  iif  benign 
ftud  malignant  growths  whieh  have  ttieir  seiit  in  glandular  tissue  have  lM?en 
seen  in  the  lachrymal  glaud.  Samelsohn^  found  in  a  ehild  three  and  a 
half  years  old  a  lithiasis  of  the  glarul,  the  njueretiou  [iroving  to  be  an 
osteochondroma.  Snell*  has  seen  an  adenoma  in  a  girl  of  eight,  and  I 
l^ftve  recorded  a  similar  instance  in  a  young  man,  a  patient  of  Dr.  D. 
Hayes  Agnew,  who  removed  the  growth.*  Power*  hat!  a  six  teen -year-old 
patient  with  encapsulated  fihro-sareonia,  Tubeix^le  has  been  disetivered  in 
this  region,  as,  for  instance,  in  a  case  reported  hy  Abadie/  where  the  gland 
of  a  girl  aged  sixteen  was  found  to  Im?  tul)erculous.  Excision  of  the  growth 
in  all  instances  is  the  only  treatment. 

Anojialies  of  the  Puncta  Tjachrymat.ia  and  Canaliculi. — As 
<t)ngenital  anomalies  double  puncta  lachrymalia  and  canaliculi  have  been 
observed,  as  in  the  cases  recorded  by  Mooren,  Galejiowski,  Horner,  and 
others,  while  Emmert  and  Fieuzal  have  seen  congenital  absciiw  of  these 
structures,  and  Von  Reuss,*  in  a  boy  ageil  twelve,  noted  the  absence  of  all 
four  lachrymal  jxMnts,  while  the  papilla?  were  present  and  the  canals  were 
represented  in  the  lower  lid  by  furrows;  in  the  upper  lids  they  were 
wanting. 

The  slightest  change  in  the  natural  relation  of  the  lower  punetum  to 
the  eye,  against  which  it  is  directed  backward,  causes  epiphora,  or  an  over- 
flow of  teare.*  The  most  fruitful  souix-es  of  such  abnormal  relatinnship 
are  the  various  chronic  inflammations  of  the  lid  and  (mnjimetiva, — ^blepha- 
ritls,  granular  conjunctivitis,  and  etHropion  ;  and  facial  i>alsy  and  Avounds 
of  this  region.  In  facial  piralysis  watering  of  the  eye  is  sometimes  the  first 
symptom  noted,  and  is  caused  partly  by  the  loss  of  compressing  }K)wer  in 
the  lid,  especially  in  the  fibres  of  Horner's  musc^le,  and  partly  by  the  falling 
away  of  the  punetum.    Epiphora  further  i-esulta  from  the  presence  of  a  stye 

»  British  M<-dirfil  Journnl,  1882,  ii.  688. 

'  Ann.  di  Ottalm.,  vol.  xvi„  ^-0,  p.  601. 

■  Ceatralblatt  f.  prakt.  Augpnheilkuiido,  December,  1880. 

•  Ophthalmic  Review,  1889. 

•  Transttctions  of  the  Piitbnlogical  Society  of  Pliikd&lphia,  xii.  238. 

'  Trani»ctioii8  of  thu  Ophthalmological  Society  of  the  United  Kingdom,  1882,  vol.  ii. 
'  Archives  d'OphUilmolojiTiej  1880,  p.  432. 

•  Wiener  M«l-  Pres^e.  1886,  No.  7. 

•  Epiphora,  strictly  speaking,  ia  an  excessive  secretion  of  tears,  while  fitillioidium 
Iwhrymiirura  b  an  overflow  from  ol»struction ;  but,  as  Mr.  Nettleship  remftrks,  no  uaeful 
pttrpoee  w  served  by  keeping  the  two  aaui«is. 
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or  tumor  of  the  lid  near  the  puiu:tuia,  ur,  iftlic  caiialii-uhis  la  clositl, 
ppeaence  of  a  foreign  body  like  a  hair,  iisiially  a  filiiim,  a  mass  of  fuugus 
(leptothrix)/  a  so-called  tear-8k>ne,  as  in  a  cose,  of  Kipj),*  or  even,  as  Paul* 
has  reL'urded,  by  the  development  of  a  jw>l}'p.  Finally^  an  overHow  of 
t<sirs  may  toUow  an  abnurnial  position  of  the  eanuu-le,  as  in  the  observa- 
tion of  Horner  {loc.  &t.)j  where  in  a  five-year-old  child  this  waa  so  mis- 
placed as  to  he  situated  l>eh>\v  the  lower  punetuni  uptfn  the  inner  surface  of 
the  lid,  whieh  was  pressei!  away  from  the  eyeball.  P^ulargenieiit  of  the 
cfirunele,  as  Von  Graefe  observe*.!,  may  prixluce  a  like  symptom,  and  its 
removal  has  been  followed  by  the  disappearance  of  the  diffienlty. 

Treatment. — In  cusi-s  of  epiphora  without  disease  of  the  laehrymal 
or  stricture  of  the  nasal  duct,  a  simple  t^litting  of  the  canaliculus  is  usuallj 
sufficient.     If  a  foreign  body  is  present,  this  sliould  be  removed.     This 
treatment  does  not  apply  to  cases  of  faeial  jtalsy. 

Anomaijes  of  the  IjAchrymal  Sao  and  Nasal  Duct. — Araoiii 
children  about  one-third  of  the  cases  of  laehrymal  affections  belong  to  tfc 
acute  form  of  diseases  of  the  sae ;  Ho r tier  {he.  eit.)  states  that  this  owurs 
in  from  thirty-six  to  forty -<^iglit  per  cent.     Deheuue  *  has  reported  a  caae_-j, 
of  congenital  tumor  of  the  laehrymal  sjie  whieh  apjjeaixxl  in  the  form  offl 
an  abscess.     Terson  and  Galezowski  *  have  observed  similar  examples,  the 
latter  surgeon  having  successfully  treated  his  eases  by  iujwtioiis  of  water. 

Dacri^oeifsittis. — The  universal  symptom  in  affections  of  the  laehrymal 
sac  and  duct  is  epiphora.  The  eye  swims  in  tears,  and  these  are  excited  to 
overHow  by  exptwjure  to  dust,  cold,  or  wind.  The  earunele  and  plica  are 
swollen,  tbe  neighboring  conjunctiva  hyix?ra:'mic  and  injwted, — tlie  hichry- 
raal  conjunctivitis  of  Galezowski, — the  skin  macerated,  and  the  margins  of 
the  lids,  especially  nasal-wartl,  show  signs  of  blepharitis.  Pressure  njwn 
the  n'giun  of  the  lachrymal  sae,  whicli  may  Ik;  dissteiKleil  (mucocele,  lachry- 
mal tumor),  expresses  through  the  puncta  the  retained  fluid,  which  is  sfl 
clear  or  .semi-transpareut  vistud  mucus  (dacryocystitis  t*atarrhalis),  cir  turbid 
from  admixture  with  purulent  material  (daen'ocystitis  bleunorrhoica).  The 
lachrj-mal  sac  thus  chronically  distcnidetl  is  liable  at  any  time  to  take  on  a 
suppurative  inflammation,  producing  ncute  (lacnfoci/stid^,  whieh  may  be 
pre<'edwl  by  fever  and  chill ;  the  lids  and  rt^gion  of  the  nose  become 
tender  to  the  touch  and  tense  with  a  i"ed  and  brawny  swelling,  resembling 
erysi[)ehis,  for  which  it  not  infrequently  has  been  mistaken.  When  there 
is  added  to  disease  of  the  sac  a  phlegmonous  inflammatiun  of  the  cellular 
tissue  (ilacryocystitis  j»hlegmunosa)  which  surrouuds  it,  the  pus  burrows  in 
front  of  the  sac,  forms  pouches  in  the  connective  tissue,  and  in  most  in- 


*  Consult  Qoldzieher,  Centmlbl.  f.  prakt.  Augenheilkunde,  1884,  p.  33,  and  A-  v. 
Rcus«,  Wiener  Mf*d.  Prt«i*«',  18S4. 

«  Ntw  York  MeUiral  Record,  xxiv.  289. 

"  Quoted  by  Si-hinnnr,  Graefe  u.  Saemiadi,  Hftndbuch,  vol.  vii. 

*  Rocueil  d'Ophtalmologie,  1883,  p.  122. 

*  Ibid. ;  also  Archives  of  Ophthttlruology. 
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^tMOiXA  the  lachymal  abscess  points  below  the  teiido  oculi.  If  unmolested, 
the  abeoess  ruptures  externally,  with  the  fnrmutlun  of  a  fistulous  upeiiiug 
ifltothe  sac,  the  mouth  of  which  is  surroundeil  by  pouting  granulations. 

Ohdrudicni  of  the  nasal  duel,  %vhich  geuer- 
allr  aateflates  the  afftftion  of  the  sac,  may  l>e 
situated  at  any  part,  but  is  usually  found  at  its 
upper  end.  In  the  early  stages  of  the  catar- 
rhal daerj'ocystitis  there  is  prolmbly  uo  tr-ue 
gtrieture  of  the  duct,  but  the  flow  from  the  sac 
into  the  nose  is  prevented  by  swelling  of  t\w 
mucous  tissue ;  later,  and  in  other  instaucos, 
disuse  cicatricial  strictures  occur.  The  most 
impermeable  obstructions  follow  iujuries, — 
the  rough  use  of  bougies,  and  the  like.  It 
must  not  be  forgotten  that  stoppage  of  the 
bdjr}' mo-nasal  duct  may  be  caused  by  pressure  from  neighboring  tumors, — 
t,g.^  in  the  antrum  of  Highmore,^-or  by  fureigu  Ixxlies,  as  in  the  curious 
(396  recorded  by  Hatfner,^  where  a  lumbricoid  worm  three  centimetres  long 
Hod  one  millimetre  thick  occupied  the  left,  lower  lachrymal  canal. 

Fvdida  of  the  Laehnjmal  tStie. — This  occasionally  has  been  observed  as 
acoDgenital  anomaly.  It  may  be  present  only  on  one  side,  as  iu  the  case  of 
SchreilDer,'  where  in  a  child  ten  weeks  old  the  orifice  was  directly  under  the 
internal  palj^ehral  ligameut,  or  on  both  sides,  as  iu  the  instance  reported  by 
Agnew.*  Usually  a  fistulous  opening  into  the  sac  is  caused  by  the  rupture 
of  a  lach^^'mal  abscess,  and  Parinaud*  has  seen  this  result  from  a  carious 
condition  of  the  upper  canine  tooth.  The  opening  may  apjiear  about  one 
o(*Dtimetre  below  the  punctnm,  but  also  iu  various  spots  along  a  line  which 
nms  outward  parallel  to  the  lower  orbital  bonier.  It  usually  communicates 
v^ith  the  sac,  but,  as  Rampoldi  has  imported,  the  opening  may  lead  into 
the  lower  canal  only,  the  sac  above  being  shrunken.  Pus  or  muco-pus, 
and  later  the  tears,  which  should  descend  into  the  duct,  exude  from  the 
opening,  which  for  a  long  time  jxTsIsts  as  a  fine  orifice,  at  the  mouth  of 
which  appears  a  drop  of  clear  fluid.  This  is  the  so-called  capiikirtf  ji^tula. 
The  condition  is  to  be  differentiated  fmm  a  buccal  fistula  below  the  margin 
of  the  orbit,  which,  accordiug  to  Scliett',^  may  l>e  dcme  by  observiug  that  in 
the  latter  the  situation  is  never  accurately  at  the  orbital  margin^  but  frum 
one-eighth  to  one-fifth  of  an  inch  lielow,  that  a  soimd  never  passes  upward, 
but  only  do\\'nward,  laterally  or  posteriorly,  and  that  the  secretion  is  always 
purulent. 

Pre-larhrymal  Abscess. — As  has  been  especially  pointed  out  by  C.  S. 


»  Berlin-  Klin.  Wt^cht^nschr.,  No.  24,  1880. 

'  .Tahrf¥>M*r.  d,  Au£:**i»lit-il.-Ansti\lt  in  Mn^iJcHmrj,',  Nngel'a  Jahresbericht,  1886. 

"TmrnsHctiims  of  the  Opbthalmolngiettl  Sofi<^ty,  1874. 

*  Bull,  et  M^m.  de  la  Stie.  de  Chir.  Piiris,  ix.  180. 

»  Wien.  iMt.'d.  Wochenfichr,  No  12,  1888;  Miniicul  News,  October  VL  1888. 
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Bull/  a  swrlliog  may  exist  above  the  internal  yialpebral  ligament  and  a  little 
external  to  the  region  of  the  laehrynia!  sac,  associaUMi  with  a  fistulous  open- 
ing from  which  pus  flows,  hav^ing  no  conneetion  with  the  siic  itself.  In 
his  case  this  pre- lachrymal  abet-eaa  was  caused  by  a  blow  from  a  cane  at 
the  inner  angle  of  the  eye,  and  was  associatcfl  with  caries  and  perforation 
of  the  lachrymal  bone.  The  same  eouditton  I  have  olwervcil  in  ciiiklren 
without  injury,  the  subjects  of  hereditar}-  syphilis.  The  condition  is  to  be 
distinguished  from  a  true  lachrymal  ahsccsa  hy  the  fact  that  tbcro  is  no 
interference  with  the  passage  of  the  tcai"s  from  the  conjunctiva  into  the  sac, 
hy  the  pain  on  pix-ssure^  and  by  the  ah.senfx!  of  acnte  inflammation.  The 
treatment  is  tliat  of  an  abscess,  togetlier  with  such  c<mstitutioual  measures 
as  may  be  jndicatctl  In-  t!ie  dyscrasta  of  which  the  jwtient  is  the  subject, 

Btiologry  of  Diseases  of  the  L#aohryraal  Sac  and  Duot. — Diseaae 
of  the  lachrymal  sac  rarely  is  primary.  In  young  infants  dacryocystitis, 
often  doulile,  arises  without  apparent  cause.  Kipp^  frmnd  during  two  years 
thi*tH>  and  six-tenths  jMir  cent,  of  lachrymal  diseases,  and  six  per  cent,  of 
these  were  under  one  year  of  age,  the  aife<-tiou  even  having  been  seen 
Bhortly  afttT  birth.  In  the  majority  of  cases  lilennorrhfefi  of  the  sa<'  is 
caiisitl  by  retention  of  the  secretion  from  stricture  or  obstruction  in  the 
nasal  duct  and  particijiatioa  of  the  lining  of  the  sac  in  an  inflammation  of 
the  nasu-pharynx.  lu  other  instances  strictures  result  from,  rather  than 
cause,  hlennorrluea.  The  proper  appreciation  of  the  pathological  conditions 
of  the  nasal  mucous  membrane  in  relation  to  diseases  of  the  lachrymal  appa- 
ratus, and  as  an  etiological  factor,  is  of  the  utmost  importance.  This  rela- 
tionship has  Im'ou  es|Krially  dwelt  upon  by  Harrison  Allen,'  NiMen,*  Ziem,* 
Gruening,^and  Grut.^  Although  it  might  seem  natural  that  conjunctivitis, 
esjiecially  puruleut  conjunctivitis,  should  taiuse  lachiymal  disease,  this  is 
by  no  means  freciueutly  the  case.  Horner  (ioc.  eit.)  in  one  instance  only  was 
able  to  observe  a  bleuiiordnea  of  the  sac  arise  from  a  similar  iuHiimmation 
in  the  conjunctiva  ;  and  conjunctivitis  aud  blepharitis,  so  constantly  accom- 
panying disordei-s,  follow  rather  than  cause  the  lachrj'mal  aflwtion.  OI>* 
struction  ol*  the  duct  and  disease  of  the  sac  follow  measles,  scarlet  fever, 
and  especially  variola,  because  these  exanthemata  are  accompanied  by  in- 
flammation of  the  nasal  mue<jus  membrane.  Periostitis  and  cjiries  of  the 
lachrymal  bone,  tlie  result  of  syphilis,  are  important  ciius«^.  Gummy 
growths  may  block  the  sac  (osteo-periostitis  gummosa  of  Panas)  and  go  on 
U}  rapid  suppuration.  The  relation  between  asymmetry  of  the  face  and 
disease  of  the  naso-lachrymal  duct  deserves  mention.     Finally,  traumatism 

*  American  Journal  of  the  Heditial  Sciences,  1880. 

'  Tmnsftction^i  of  iho  Atiiericnn  Oplithalmological  Society,  in  687. 
'  Mttlk-al  Npws,  Fobnmry  6.  1886. 

*  Arcbiv  f.  Aii^enhfilkunde,  xvi.  S81. 

*  CentmUjIutt  t  prakt.  Au^eaheHkunde,  1886,  S.  222. 
•Mt-dicrtl  K.M>or(i,  18S0,  xxix. 

'  HoepiuUtid,  So6,  21  uod  22,  18(i6,— abstract,  Archival  of  Ophthalmology,  toI.  xv. 
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ints  for  oertaiu  cases.     Fistulas,  especially  those  seen  iu  iufants,  not 
f  infrequently  depend  UjKin  disease  of  the  bones,  which  iu  turn  is  the  result 
of  inherited  syphilis, 

Prognoeis  in  Lachrymal  Disease. — The  well-known  fat^  that  under 
tlie  most  skilful  tivatnient  aHlotions  of  the  tc'ar-pa.s.sages  often  i^^siat  healing 
may  render  a  guaixle*!  prognosis  ncrif-sary.  This  depends  entirely  upon 
the  condition  of  the  na-sal  eiianibers,  the  duration  of  the  makidy,  tlie  pr- 

ViUXy  of  the  strieture,  and  the  eause  of  trouble.     When  the  latter  is 

result  of  injury,  the  prognosis  becomes  especially  grave,  and  the  malady 
may  Ix*  irremediable. 

Treatment. — Manifestly,  the  success  of  all  treatment  eeotres  uiHjn  the 
restoration  of  the  ealibre  of  the  duet,  if  this  be  strioturwl,  and  the  relief  of 
the  most  important  cause  of  the  diseai*  of  the  sac.  Oetasionaliy  it  yuffices, 
especially  in  new-lx)ru  children,  to  dilate  the  ptmctum  and  wash  out  tlie  sac 
with  a  fine  Anel  syringe  and  an  antiseptic  solution.  Usually  tliree  pi*o- 
cedures  are  necessary, — slitting  up  the  caualicnlus,  introdneiug  the  proi>e 
into  tlie  nasal  duet,  and  washing  out  the  sac  and  uaso-laehrymul  duet  with 
an  appropriate  syringe. 

The  slitting  of  the  cauieuhis  is  best  done  with  a  Weber's  knife, 
which  is  iutrodueed,  the  lid  Ix-ing  drawn  down  aud  out  with  the  thumb, 
until  the  proln;  point  of  the  instrument  touches  the  inner  wall  of  the  lach- 
rymal sac.  It  is  then  raiscnl  to  the  vertical  line  with  the  cutting  blade 
turned  slightly  inwaixl,  aud  the  rcMjf  of  the  canaliculus  thus  divided.  The 
lower  canal  is  most  frequently  ch(^eu.  Some  surgeons,  as  a  nde,  split  the 
upper  canal it:u] us;  if  tliere  is  much  distention  of  the  siic  (ninoicele),  a  gcxxl 
plan  is  to  enter  the  uj)jxir  passage  and  to  incise  both  this  and  the  wall  of 
the  sac.  The  probe  (Bowman's  probes  are  the  best,  though  us<^ful  nnxlifi- 
cations  have  been  deviswl  by  Theobald  aud  Tansley)  is  now  iutr<j<luc'ed 
along  the  canaliculus  until  its  pjint  touches  the  lachrymal  bone.  It  is  then 
raised  to  the  vertical  {wsitiou  aud  pushed  into  the  duct,  remembering  that 
the  direcrtion  is  downwaid,  slightly  buck  ward,  and  outwartL  Undue  efforts 
should  never  be  employed.  If  the  stricture  resist,  recourse  may  be  had 
to  dividing  this  with  a  knife,  either  the  one  which  has  l^eeu  employed  in 
slitting  the  canaliculus,  or,  still  better,  the  specially-devised  instrument  of 
Stilling.  The  duct  and  sac  should  now  lie  wa.shetl  out  thoroughly  with  a 
Ittchn'uial  syringe  and  some  antiseptic  fluid,  cither  a  saturatcti  solution  of 
boracic  acid,  or  a  one  to  five-thousiind  solution  of  bichloride  of  mercury. 

It  is  advisable  to  make  tlie  fii'st  trial  with  a  No.  2  Bowman  prolic ;  if 
this  fails,  a  smaller  one  may  Im?  tried.  Either  rapid  or  gradual  dilatation  is 
employed,  the  latter  being  the  preferable  method.  The  sound  should  be 
US€<I  at  first  every  seet^nd  or  third  day,  but  as  the  case  pmgresses  longer 
intervals  may  elapse.  Theolwld  has  ret"ummeutU>d  the  introduction  of  very 
large  lachrymal  probes,  a  method  not  always  ap[)lieable.,  owing  to  the  great 
diversity  in  the  size  of  the  bony  duct.  The  whole  treatment  often  occupies 
montlis. 
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If  a  lachrymal  abscess  siii>crveQ08,  and  is  seen  early,  the  eanali' 
should  at  once  be  slit,  and,  if  ptissible,  the  secretiou  evacuattHl,  with  r 
tiou  of  the  |«is8agt'  iutu  tht;  uoso.     Frw[ueutly  the  pain  and  swellinf 
such  as  to  reader  this  imi>ossible,  and  the  opening  must  be  made  upoi 
face  abtnit  one  eeiitimetre  bt'h>w  the  palpebrdl  tendun,  cutting  down^ 
and  outward.      In   the   highly  iuflaiuinatoiy  sta<^e,  probing  mnst  no 
employed,  but  the  sac  and  absocss-cavity  should  be  freely  irrigated  w 
solution  of  bichloride  of  raeix'ury.     An  exwllcnt  practice  is  to  use  hot  < 
presses  over  the  swelling,  preferably  of  carboliztd  water  of  a  tera|>eratuT 
120*'  F.,  frequently  changed,  and  apiilictl  fur  five  or  ten  niinntes  at  a  t 
Later,  the  restoration  of  the  passage  into  the  nose  must  be  uudertakei 
prol>es  in  the  manner  already  deaeribetl,  but  if  the  imticnt  is  refract 
which  is  almost  invariably  tlio  case  in  young  children,  excellent  ivsiilts 
follo\^  the  introduction  of  a  style  made  of  lead  wire,  slightly  hooked  c 
the  inner  canthus  to  prevent  its  slipping  into  the  sac. 

Swelling  over  and  around,  together  witli  fistulous  eonneetron  into, 
lachrymal  sac,  occasionally  will  subside  under  the  judicious  use  of  a  ct 
pressing  bandage.  I  have  tried  tliis  nietlHxl,  again  recently  advot^teii 
Botheu^  and  others^  quite  often  in  the  ChildjTu's  Hospital  aud  in 
Philatlelphia  Hnspital,  with  very  good  results.  My  plau  is  to  put  a  gr, 
uated  compress  of  iodoforraated  cotton  over  the  swelling,  securing  it  fire 
with  a  roller  bandage. 

In  addition  to  tlie  local  measures  already  mentioned  for  the  puri>ose 
pn>dueing  healing  in  ease  of  lachrymal  disease,  weak  solutions  of  nitrate 
silver,  salicylic  acid,  iodoform,  and  en'olin,  with  which  latter  drug  I  ha 
had  but  indifferent  success,  have  been  advocated.     In  case  of  acute  inflai 
mation  with  abscess-formation,  quinine,  and  iron  in  the  form  of  Bashao 
mixture,  are  inditated  ;  in  syphilis  with  disease  of  the  bone  and  gumtnato 
deposit,  the  usual  remeilies  are  to  be  exhibitetl,  and  the  l>est  of  these 
children  is  the  mereury  binder  j  in  struma,  cod-liver  oil,  hy])ophosphit< 
aud  iron  in  the  form  of  the  syrup  of  the  iodide  are  the  most  trnstwortl 
remedies,     8erupulous  attention  to  the  nose  aud  naso-pharynx   is  neee 
sary,  and  any  local  lesions  which  present  themselves  must  be  treated,     } 
the  absence  of  a  special  line  of  treatment  for  this  region,  I  have  achieve; 
excellent  results  by  simply  spraying  out  the  jmrts  with  Drkbell's  solutio 
and  listerine,  while  carrying  on  the  regulation  measures  for  the  relief  of  tl 
lachrymal  disoitler. 

If  a  fistula  remains,  this  may  be  healed  at  times,  as  already  stated,  h 
compression.  In  the  event  of  failure,  freshening  the  edges  and  the  galvau< 
cauterj'  may  Ix?  tried,  the  surrounding  |X)uting  granulations  being  remove 
by  scraping.  The  capillary  fistula.^  are  productive  of  no  inconvenience,  an 
may  be  allowed  to  remain  undisturbtil.  In  stubborn  cases  which  ha\ 
resittted  all  i-easonable  treatment,  extirpation  of  the  laclnymal  gland  b 


^  Centralblatt  f.  prakt.  Augenheilkunde,  Supplement,  1887. 
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done,  as  was  origiually  rwoninieiMlttl  ami  prrfnrmocl  by  Lawrotico,  or, 
MBbore  recently  has  been  adviM-ated  by  De  Wet-ker,  excisirm  of  its  palfK-bral 
portion,  or  the  ladiryraal  sac  may  be  obliterated  by  means  of  caustics. 
Under  judicious  treatment,  the  necessity  for  these  somewhat  heroic  meas- 
tixes  ought  not  to  arise. 

Character  of  the  Lachrymal  Secretion  under  Pathological 
OoNDiTioNs. — The  laclirynial  sac  is  a  resen-'oir  for  the  fluid  secreted  by  the 
ooiijunotiva,  and,  tills  fluid  bemcr  more  or  less  loaded  will>  uiicm-orpini.sms, 
if  slopped  by  Btnetui-e  of  the  duct  ttio  sac  betxtmci?  stuffed  with  micnxux-ci. 
AVidraark  '  found  io  diicn'ocystitis  streptococcus  pyogenes,  which  by  iu- 
ocuhithm  cau.s:M:l  pldegiiKmous  inflammation.     If  the  ctirncji  is  jibraded,  or 
if  a  solution  of  continuity  in  this  membrane  is  necessary  by  operation,  the 
|>re9ei}ce  of  jiathogenic  organisms  in  the  fluid  becomes  a  serious  complication. 
These  may  mm  a  simple  abrasion  into  a  sloufjhing  nicer  and  an  aggravated 
hypopyon  keratitis  ;  they  may  forbid  the  healing  of  an  ordinary  keratitis; 
aiid,  finally,  they  may  inoculate  an  operative  wound  and  defeat  the  object 
of  the  operation.     For  this  iTason  it  is  most  important  that  in  any  of  the 
three  cases  just  quotetl  the  permeability  of  the  nasal  duct  shoidd  be  asciT- 
tained ;  if  it  is  stricturcd  it  should  l>e  oi>ened,  and  the  walls  of  the  lachry- 
mal sac,  if  inflamed,  as  speedily  as  possible  brought  into  a  healthy  condition. 
The  imjx^rtant.*  of  this  relation  of  the  lachrymal  apparatus  to  diseases  of 
the  cornea  will  be  again  referred  to  in  the  section  devoted  to  the  considera- 
tion of  the  latter  afiection. 


DISEASES    OF   THE    CONJUNCTIVA. 

The  great  freqoency  of  diseases  of  the  conjunctiva  and  cornea  during 
childhood — according  to  Horner,  half  of  all  the  aflections  uf  the  eye  during 
'  this  age  of  life  belong  to  this  grouji — sufficiently  emphasizes  the  impor- 
tanoe  of  the  subject.  Nearly  sixty-thi-ee  per  cent,  of  the  patients  who  have 
applied  at  the  Eye  Dispcnsar\'  of  the  Cliildren's  Hctspital  during  the  last 
nine  years  have  come  on  account  of  one  or  other  of  the  types  of  corneal  or 
coujunclival  atTectlon,  in  thirty-six  and  a  half  per  cent,  of  the  cases  the 
lesion  belonging  to  the  conjunctiva  alone. 

The  most  important  group  of  diseases  of  the  conjunctiva  includes  the 
inflammations,  to  which  the  general  term  ophthalmia  may  be  applied* 

OPHTHALMIA   NEONATORUM, 

Synonymee. — Punilent  ophthalmia,  Gonorrhceal  ophthalmia,  Blennor- 
^Thoea  of  the  conjunctiva,  Purulent  wujunctlvltis. 

Definition. — This  is  an  inflammation  of  the  conjunctiva  characterized 

»  Hygeitt,  1887,  abet,  from  Ceutinilblatt  f.  prakt.  Augenlieilkuiide,  July,  1887. 
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by  great  swelling  of  the  lids,  soroiis  infiltration  of  the  coDJum'tiva,  and  the 
free  seci*etiou  of  contagious  pus. 

Etiology. — The  pt'evailiiig  opinion  is  that  this  affection  is  caused  by 
the  iutrtxlnctioo  into  the  eye  of  the  iufecting  material  from  some  pf>rtion  of 
tlie  genito-uriimry  tnw't  of  the  niotlier  at  the  time  of  or  sliortly  alter  birth. 
It  is  equally  well  ascertained  that  the  majority  of  cases  and  all  severe  forms 
are  due  to  the  pres^ence  of  the  gfUKxNxv-us  of  Neisser.  Exceptionally  irnx'u- 
lation  appeal's  to  have  taken  jilaee  in  iitero.  Jlaguus '  reports  au  instance 
of  ophthalmia  neonatornm,  witii  involvement  of  the  cornea,  of  such  origin, 
where  the  mcinbraues  were  ruptnrctl  three  days  l>efore  birth  and  fiermitted 
the  entrance  of  the  gonococci.  Fuchs^  has  observe*!  tn  a  child  at  birtli  per- 
foration of  the  cornea  as  the  result  of  wngeuital  ophthalmia.  A  high  degi-ee 
of  penetrating  power  is  astxihetl  to  this  special  micro-organism  by  Mules,' 
who  has  seen  au  infant  born  at  the  seventh  month  after  an  exceptionally 
ea.sy  lal>or  with  well-marked  oplithabnia  neonatorum.  The  ciiitd  was 
brought  eight  hours  after  delivery,  exhibiting  the  symptoras  of  the  second 
stage  of  the  disease:  so  that  infection  in  utero  must  have  oocun-etl  at  least 
two  days  belbre  biith  or  rupture  of  the  membranes. 

The  gonococcus  is  generally,  although,  actiording  to  Widnmrk*  and 
Weeks,*  not  invariably,  present  iu  the  secretion,  being  sjMX'iully  numerous 
during  the  mnco-purulent  stage.  Aec^ortling  to  Colin,  two  varieties  of 
uphthalmia  neonatorum  may  be  distinguislied, — a  severe  type,  suppliL-d 
with  the  micro-organism,  with  a  tendency  to  increase  in  severity  and  in- 
volve the  cx)rnea  ;  and  a  milder  tyj>e,  uou-spoeffic,  with  a  tcudcocy  to 
recover. 

The  presence  of  a  virulent  vaginal  discharge  in  the  mother  is  not  neces- 
sary to  produce  tliis  i-ondition,  as  it  probably  may  ariyc  from  the  iutroiluctiou 
of  any  muco-pnrnlent  discharge  during  the  birth ;  while  careless  bathing 
of  the  child  after  birth  and  the  use  of  soiled  towels  and  sponges  are  fruitful 
.sources  of  infection^  and  it  is  even  possible  that  later  contact  with  the  lochial 
discharges  may  originate  the  disorder.  Andrews,"  Zweifcl,^  and  otlier?, 
however,  have  failetl  by  inoculation  of  healthy  lochia  to  produce  the  disease. 

Opinions  differ  iu  regard  to  the  exact  time  of  the  inoculation,  which 
probably  is  more  likel}-  to  occur  in  retarded  labors  and  with  face-presenta- 
tions. Mules  [loc.  eit)  thinks  the  pus  may  be  introduced  into  the  eyes  by 
the  edge  of  the  ]>erineiim,  the  anterior  edge  of  which  lxHx>mcs  an  elastic 
curved  cord,  which,  aft.er  slipping  over  the  forehead,  presses  for  a  sliorter 
or  longer  time  on  the  eyelids,  depositing  thus  vaginal  secretion  within  them. 


1  Klin.  Monatsbl.  f.  Augenlieilkunde,  July,  1887. 

>  Die  Ursacbea  und  die  Verhiitung  der  Blindbeit,  p.  118. 

»  Medic*]  ChB.nicle,  1888. 

*  Hypeift.  1884,  p.  404. 

»  M'edtcal  Record,  July  24,  1886. 

•  New  York  Medio*]  Journul,  October  25,  1886, 
»  Arcbiv  T  Gyndkol.,  xxii.  829. 
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Bovj!  art*  more  fre<|uenlly  atlarki'd  than  girls.  Eoiinort/  of  Born, 
has  tleraoustratitl  a  relatkm  between  the  tempei*ature  and  thi:i  di&ease.  In 
coltl  climates  ophthalmia  neonatorum  is  esijociallv  frequent  In  the  summer 
monilia;  In  hot  countries,  in  the  spring  and  autumn. 

Patholoffy  and  Pathologrical  Anatomy. — Horner  examiuwl  an  eye 
whkh  for  forty-eiglit  hours  had  been  the  suhjctt  of  ophtliulmiji  ueonatorunij 
awl  found  that  the  cedematous  swelling  limitetl  a  general  laminated  struc- 
ture of  tlie  tan^l  conjuuetiva.  The  epithelium  of  the  bulb  was  tolerably 
prt*<Tvcd ;  the  superficial  layer  of  that  covering  the  tar^ii^i  was  eurletl, 
irregular,  and  wanting ;  the  swolleo  vessels  were  exposed  and  hemorrliages 
present;  the  papillaj  were  swollen,  and  there  was  much  lymphoid  infil- 
UitioD. 

The  gonooooci  are  seen  in  the  nuclei  and  at  the  margin  of  the  epithelial 
cells  sml  on  the  surfaces  of  and  within  the  pus-cells ;  later  tlicy  pcnctnite 
tlie  epithelium  and  enter  the  lymph-spaces.  The  iufectious  si-cretion  intro- 
duced into  an  eye  will  produce  purulent  ophthalmia,  so  the  pus  from  it  can 
Ix*  iu  turn  inoculated  into  tlie  urethra  with  the  production  of  a  purulent 
ioikintnation. 

Symptoms. — Ophthalmia  neonatorum  usually  begins  on  the  third  day 
tfter  birth,  but  may  set  in  as  early  as  from  twelve  to  forty -eight  hours  after 
[JQucuktioii,  or  be  delayed,  when  it  is  the  result  of  a  sc<x>udary  iufection 
soiled  fingers  or  sponges  or  cloths,  to  a  niucli  later  date.  Almost 
ays  both  eyes  suffer,  the  one  being  earlier  and  fi-equently  more  decidctlly 
^•fleeted  than  its  fellow.  Four  stages  of  the  disease  are  wmmou,  but^  us 
tirase  vary  in  different  cases  and  more  or  less  rapidly  shade  the  one  into  the 
other,  no  very  sharp  lines  need  be  drawn.  A  slight  reduess  of  the  conjuuc- 
trva,  w^itli  a  trifling  discharge  in  the  corner  of  the  eye,  is  rapidly  succeeikd 
by  great  cusliion-like  swelling  of  tiie  lids,  with  intense  cheniosis  and  con- 
gestioD  of  the  conjuuetiva,  accompanied  by  severe  pain  and  discharge;  the 
surfac-e  of  the  swollen  ltd  is  hot,  dusky  ral,  and  tense ;  the  upper  lid  over- 
hangs the  lower,  and  at  first  can  only  with  difficulty  be  everted.  The 
dibohai'ge,  which  iu  the  beginning  is  slightly  turbid,  soon  changes  to  a 
yellow  or  greenish-yellow  pus,  and  is  secreted  iu  great  qnautitics.  If  the 
lids  ai'e  everted  during  the  first  day  or  two  of  the  dibcusc,  the  conjuuetiva 
will  be  found  to  be  swollen,  red,  aud  velvety,  and  that  upon  the  eyeball 
intensely  injected ;  upon  the  surface  easily-detached  flakes  of  lymph  are 
Ibund ;  later  the  conjunctiva  becomes  rougher,  of  a  dark-red  color,  spots  of 
ecchymosis  apjxar,  or  it  is  succulent  aud  easily  bleeds,  ^larked  clicmosis 
and  Infiltration  of  the  t«ular  conjunctiva  succeed,  forming  a  baixl  rim  ; 
at  the  bottom  of  the  crater-like  pit  thus  produced,  the  cornea  may  be  seen  j 
the  thick  cream-like  discharge  increases,  aud  either  flows  out  from  beneath 
the  overhanging  upper  lid  on  to  the  cheek,  or  is  packed  up  in  the  conjunc- 
tival cul-de-sac 

I  Aimales  d'OculUUque,  18B1,  p.  63. 
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The  lids  now  may  lose  nnidi  of  their  tense  fharanter,  and  ran  \w  more 
easily  evertetl ;  the  eoujiinctiva  is  piiekered  into  folds  and  papilla- like 
elevations^  and  the  discharge  contains  an  admixture  of  blood  and  serum, 

Fio-  7. 
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Opbthtititiln  TieonAlonim.    {Philadelphia  HospStftl.) 

Gradually  the  disease  cfocliDcs,  and  in  from  six  to  eight  weeks  the  discharge 
ceasc^s.  The  relaxed  palpebral  conjunctiva  is  thick  and  granular,  looking 
like  the  granulation-tt!>sue  wliich  surrounds  wounds.  The  ocular  conjunc- 
tiva is  also  thii'kened,  and  positive  cicatricial  changes  may  remain. 

The  chief  danger  is  destruction  of  the  vitality  of  the  cornea,  the  danger 
of  which  is  matenally  increased  if  this  membrane  becomes  lustreless,  dull, 
and  hazy  within  the  first  day  or  two  of  the  disease.  Frequently  small, 
oval  ulcers  form  near  the  limbus,  either  transparent  or  surrounded  by  an 
area  of  cloudy  infiltration.  In  many  mild  cases  the  cornea  escapes  without 
harm.  The  changes  which  take  place  in  the  cornea  are  due  in  part  to 
etraugulatiou  of  the  vessels  by  the  swollen  tissue,  but  largely  to  diix»ct 
infection  of  its  substance  by  the  presence  of  the  discharge. 

In  the  formation  of  a  cf^rneal  ulcer,  either  its  healing  with  regeneration 
of  the  corneal  tissue  takes  place,  or  else  perforation  occui-s.  The  result  of 
perforation  will  dejH'nd  u|>on  the  amount  and  character  of  the  destruction 
of  the  corneal  tissue.  When  the  ulcer  is  central  and  perforates,  the  aque- 
ous humor  escapes,  the  lens  is  pressi^l  fonvartl  against  the  posterior  surface 
of  the  cornea,  and  the  opening  becomes  closed  with  lymph.  This  renders 
the  re-collection  of  tlie  aqueous  possible,  or,  when  it  occurs,  re'tunis  the  lens 
to  its  proper  position,  leaving  upon  its  anterior  capsule  a  little  mass  of 
lymph,  and  the  formation  of  a  pyramidal  calarad  results. 

Perforation  of  an  ulcer  peripherally  situated,  especially  below,  is  fol- 
lowed by  adhesion  of  the  iris  to  the  opening.  The  aqueous  escapes,  and,  as 
the  iris  and  the  lens  fall  forward,  the  former  becomes  entangled  in  the  }>er- 
foration  and  is  fixtnl  by  inflammatory  exudation*  The  adhesion  is  either 
on  the  posterior  surface  or  in  the  cicatrix,  and  the  resulting  dense  white 
scar  receives  the  name  culharnt  leiicoma.     If  the  region  of  the  scar  is 


Fio.  8. 


biilgfd  forward  because  it  is  unable  to  resist  tbe  iutraocular  tension  and 
pressure,  anterior  staphyloma  resiiltp.  Tlie  effect  of  extensive  necn)sis  and 
ilonghing  of  the  corneal^  tissue  with  total  prftlapse  of  the  iris,  matting  to- 
gether of  the  parts  by  exudation  and  protrusion  of  the  cicatrix,  is  tlift 
formatioa  of  a  tfttal  anicrlor  Htaphifhma,  In  rare  Instances  an  adhesion 
between  an  ulcerated  spot  upon  the  wniea  and  the  surface  of  the  tarsal 
conjunctiva  takes  plaw,  resulting  in  the  production  of  a  symblepharon, 
oveu  in  the  absence  of  any  flrphtheritic  processes  in  the  ulceration.  Hutch- 
iuson'  hai5  seen  in  a  child  of  five 
years  clouble  ptosis  which  had  fol- 
IowkI  an  attack  of  purulent  oph- 
lliaJmia  in  infancy. 

Finally,  perforation    may    be 
lolWed  by  inflammatory  involve- 
ment of  the  ciliary  body  and  cho- 
roid, and  the  mpid  destruction  of 
the  eye  through  panophtlialmitis, 
OP  a  slower  shrinking  of  tlie  tissue 
vntli  atrophy  of  the  bulb.     Dense 
0]»city  occssloDally  ap|>earH  in  the 
ftunea  during  eonvalesceuee,  and 
may  go  on  to  softening  and  ulecr- 
atiou,  or  clear  up  perfectly.    It  uiay  arise  with  great  suddenness,  and,  w^ben 
it  occurs  in  the  lower  half  of  the  cornea,  a  deep  indentation,  owing  to  tbe 
pressure  of  the  margin  of  the  lid,  is  likely  to  cn-cur. 

0|^hthalmia  neonatorum  dws  not  always  follow  the  course  just  descrilx?d. 
In  many  instances  the  inflammation  is  mild,  and  tlie  secretion  and  general 
appf.'arauce  of  the  eye  are  not  far  different  from  those  of  an  ordinary  case 
of  catarrhal  or  mueo-pui-ulent  ophthalmia.  In  tliese  instances  the  cornea 
escapes  iDJuiy. 

The  appearance  of  the  conjunctiva  mnterially  <liifcrs  in  ditferent  cases. 
Its  surface  may  be  coveretl  over,  not  merely  with  rasily-detached  flakes  of 
l}mph,  but  with  a  positive,  gray,  false  membrane,  and  even,  more  rarely, 
with  a  deej)  infiltration  like  that  seen  in  dt|>litherit]c  conjunctivitis.  Con- 
stitutional disturljance  is  not  lacking,  with  restlessness,  fever,  and  distinct 
depression.  Lucas*  has  seen  an  eighteen-months-old  baby  suffering  from 
ophtlialmia  neonatorum  have  at  the  same  time  synovitis  of  the  knee  and 
wrists  of  the  same  character  as  such  complications  during  gonorrhtia. 
.lualogous  eases  hav^e  been  reportwl  by  Saswornitzky,'  Debieri'e,*  and  Darier.^ 
Diaenosis. — The  onset  and  character  of  the  disease,  its  symptoms  and 


PymbUThnron  of  upper  1S<1   roUovving  purulent 
ophthalmia.    (Pliiladtilphia  Ho^ptel.) 


'  OphthulnjoJogicnl  Hosspiial  Reports,  vii.  43. 

«  British  M(*<trcal  J^junml,  1886,  ii.  67,  €09. 

'  AbRtract  in  Archive*  of  Ophthdlmology,  vol.  xv. 

•  Revue  GiMi^rulc  d'0plu*ilmologie,  1885,  iv,  299. 

•  Archives  d'Uphtiilnioloj^ie,  Mars-Avril,  1889. 
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course,  render  any  mistake  iu  regard  to  its  nature  praetically  nu|K)ssibk\ 
The  only  wortl  of  caution  necessary  is  to  avoid  any  indifference  in  rcganl 
to  what  at  first  may  appear  to  he  only  a  trivial  ioflamraation  in  the  eyes 
of  a  new-born  child,  remembering  that  ^vith  great  rapidity  a  vlrnlent  and 
destruetive  inflammation  may  follow. 

Prognosis. — This  is  always  grave,  the  gravity  increasing  in  direct 
pro|M.)rtion  to  the  violence  of  the  inflamniatton  and  tlie  condition  of  the 
cornea.  Under  the  newer  methotls  of  treatment,  more  eyes  are  saved 
than  was  formerly  tiie  case,  and  still  more  \\'<)uld  escai>e  were  it  possible 
to  impress  njMn  the  attendants  of  children  thus  afflicted  the  neccssitA'  of 
seeking  capable  medical  advice  at  the  very  moment  of  the  apjiearance  of 
any  trouble.  If,  as  only  too  frecjucntly  is  the  case,  treatment  has  Ixvn 
neglwtwl  until  extensive  sloughing  of  the  cornea  has  occiirrcxlj  no  form  of 
medication  can  do  more  than  relieve  the  violence  of  the  inHanmiation,, 
which^  when  it  subsides,  leaves  the  child  with  sight  hoix^Iessly  marred^ 
perhaps  destroyed. 

Prophylaxis. — One  of  the  m^jst  fruitful  causes  of  blindness  is  this 
form  of  inflammation  of  the  eye's  of  new-brtrn  infants.  Tliirty  per  cent, 
of  t!ie  inmates  of  institutions  In  the  United  Ktngtiom  have  lost  their  sight 
from  this  cause.  According  to  Prof.  Magnus,  of  Breslau,  71.99  ]>er  cent, 
of  all  who  bei'onie  blind  during  the  first  year  of  life  are  reuderctl  so  by 
purulent  ophthalmia;  even  of  those  who  become  bliud  before  the  twentieth 
year  of  life  it  constitutes  23.5  per  cent. ;  in  other  words,  of  everj'  ten 
thousand  children  under  five  years  of  age,  4.28  jier  cent,  lose  their  vision 
by  ophthalmia  neonatcirum.  In  the  blind  asylums  of  Switzerland  the  pro- 
portiim  is  2G  per  cent. ;  in  those  of  Austria,  Hungary,  and  Italy,  about 
20  percent,;  while  in  Sj«iiu  and  Belgium  it  falls  to  about  11  or  12  ]ier 
cent.^  In  the  face  of  these  facts,  and  with  the  knowledge,  as  Howe's 
statistics  show,  that,  owing  to  the  carelessness  of  the  emigrant  population  of 
this  country,  blindness  is  on  the  inci^ease,  the  prophylaA'ts  au<l  treatment  of 
this  affection  are  of  the  higliest  importance.  Credo's  metlnKl  of  treating  the 
eyes  of  the  new-born  child  is  the  one  which  is  followed  by  the  best  results. 
Til  is  consists  in  dropping  into  the  conjunctival  sac  one  drop  of  a  two-per- 
cent, solution  of  nitrate  of  silver,  the  lids  having  Ix^n  wiped  dry.  Occa- 
sionally deeidod  n'action  has  fidlowctl  this  ajiplication,  recjuiring  the  use  of 
cold  to  allay  the  irritation,  and  Pomeroy*  has  related  a  case  in  which  severe 
hemorrhage  followed  the  use  of  nitrate  of  silver  in  an  eye  already  inflamed. 
This  method  redticed  the  peivcutage  of  the  disonler  in  Cretle's  service  from 
7.8  Ui  0.31.  Other  meth<Hls,  like  that  first  employcfl  by  Bischoff^  in  Basel, 
of  washing  out  the  vagina  Ijcfore  birth  with  injections  of  carbolic  acid, 
and  the  eyes  of  the  newly-ltorn  witli  salicylic  acid,  or  the  later  Kaltenbach 
method  of  washing  the  vagina  with  a  0.4-i)cr-ccnt.  biehloride  solution  ailcr 


>  See  Lancet,  July  20^  1889. 

•  New  York  Medical  Keeord,  August  20,  1887. 
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flKt  exam  illation,  ant]  deansino:  the  eyes  with  distillfcl  \vat*.T^  have  luit  cora- 
lan-d  favorably  with  Cittle's  pnx'ediire,  L.  Knrn  '  lias  roneliukKl,  after  a 
fflneful  examination  of  this  matter,  that  Crctl6's  plan  is  absohitely  «ife  and 
oertaiu,  although  jiainstaking  eleaiiliQess  during  the  birth  and  al^i  in  child- 
bed may  pMliir*' the  |M)Sj?tbility  of  this  disease  to  a  minimum.  Miilos  (^(w\ 
(it)  quotes  from  Fucks  the  following  statistics,  which  are  interesting  in  this 
ooDflertion.* 

NlMBF.R  OF  OrHTHAl-HIA 

Children.  Neonatorum. 

NutreHtnicnt 10tt2  19.26 

On«>-per-cent.  carbolic  ncid 1541  7.42 

Crede'*  method 1250  5.44 

Of  not  less  importance  h  the  necessity  of  seaiThing  for  .sonroes  of  in- 
feitioo  in  the  handgof  tlie  n»(>ther  and  the  ehihl,  Not  only  ■shmdd  all  anti- 
septic precautions  be  taken  during  the  labor  and  immediately  aftcrwaitls, 
Ihi(,  if  infection  is  kuuwn  to  exist,  the  child  shftuld  he  removeil  from  the 
iniiiu'diate  surroundings  of  the  lying-in  woman  and  the  possibility  of 
contamination  by  utensils  and  towels. 

Treatment. — Xatnmlly,  this  deals  with  three  eonditioaSj^ — the  intlam- 
niatory  swelling  of  the  lids,  the  state  of  the  conjunctiva,  and  tlic  ethnical 
complications. 

1.  During  the  earlier  stages,  when  the  lids  are  tense  and  the  secretion 
lacking  in  its  later  creamy  character,  in  addition  to  abs4jlnte  cleanliness, 
Wl  application  of  cold  is  the  most  n.seful  agent.  Kries^  kas  shown  that 
the  cocfus  develops  only  slowly  at  a  temperature  of  90°  to  92**  F.,  and 
irpeks  {loc,  cii.)  has  demoustratetl  that  the  temperature  of  the  conjunctiva 
niay  be  reduced  to  88*^  or  94*^  according  to  the  amount  of  .swelling  of  the 
litis.  The  cold  should  bf  a]>plied  in  the  following  manner:  upon  a  block 
of  ice  square  com j cresses  of  patent  lint  are  laid,  wliieh,  in  tunHj  aiv  plaecil 
upon  the  swollen  lids  and  as  frctpiently  changed  as  may  be  needful  to 
kwp  up  a  uniform  cold  impression.     This  is  far  pivferable  to  tlie  use  of 

iSDudl  bladders  containing  cnishcii  ice ;  indeetl,  the  use  of  ice  for  infants  is 
not  advisable.  The  length  of  time  wetipiwl  with  these  cold  ap|>lieati<in8 
must  vary  according  to  the  severity  of  the  case.  Sometimes  they  may  be 
almoeit  continuously  used,  and  8<^imetimcs  frctpiently  for  }>eriods  of  half  an 
hour  at  a  time.  On  the  other  liand,  liot  fomentations  are  occasionally  In^tter 
lliau  Olid,  es|xx*ial!y  when  the  corneal  complications  exist.  These  are  em- 
ployed in  like  manner  with  stjnares  of  antiseptic  gauze  wrung  out  in 
carbolixed  water  of  a  temiK'rature  of  120°  F.  and  fre<piently  changed. 

2.  Constant  removal  of  the  diseliarge  must  l>e  {issidiiously  praetisetl. 
The  lids  are  to  be  gently  separated,  the  tenacious  seei-etion  wified  away 

»  Art:hiv  t  Oynakol.,  1888,  xxxi.  2,  S.  240. 

*  For  further  statistics  in  regard  to  the  cnmpanitivo  value  of  varioue  forms  of  provent- 
ire  trmlment,  see  Peuch,  Archives  de  Tocol')a:ie,  des  Muludies  des  Femme«  et  des  Enfants 
tuuvej*n-ne*,  Fevrier,  ISIK). 

»  Wicn.  Med.  Wochensehr.,  1885,  Nos.  30,  31,  32. 
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with  bite  of  moistoocd  lint  or  al>s<>rl>cnt  cotton,  and  the  conjunctival  sac 
freely  irrigatal  with  au  antiseptic  soUition.  For  this  purpose  a  saturated^ 
sohition  of  boracic  acid,  or  one  of  corrosive  sublimate,  a  grain  to  the  piiitjl' 
inasmuch  a3  a  solution  of  one  to  ten-thonsand  will  materially  retaixl  the 
vitality  of  the  coecos,  may  be  employed.  Special  and  ing-euious  fi>rms  of 
lid-irri gators  have  been  devised  by  Story  and  others  for  this  pur]>o9e.  T!ie 
cleansing  process  must  be  repeated  at  least  every  hour,  day  and  night,  but, 
if  necessary,  sliouhl  be  much  mow  frcfptently  uscm:!.  Many  solutions  other 
than  those  mentioned  liave  found  favor  with  surgeons ;  for  instance,  alum 
(gr.  viii-f  ^i),  sulphate  of  zinc  (gr.  li-f  3i),  carUdic  a<'id  in  one-half-  to  five- 
perH?ent.  solution,  weak  solutions  of  nitrate  of  silver,  solutions  of  quinine, 
as  reconi mended  hy  Tweedy,  alcohol  and  bichloridt*-of- mercury  solution, 
advocated  by  P,  H.  Mules,*  iodoform  ointment  of  fonr-per-cent,  strength, 
creolin  in  one-jM?r-ceut.  solution,  and  cocaine,  either  dropjK'd  frequently  upon 
the  conjunctiva  or  introduced  in  the  form  of  a  salve.  ^^ 

3.  The  lot^l  application  of  nitrate  of  silver  to  the  conjunctiva  must  ndt^ 
be  employed  in  the  earlier  stagers  l>efore  free  discharge  is  established,  nor  in 
those  eases,  no  matter  what  the  stage,  where  the  lids  are  tense  and  lK)ard-like 
and  the  surface  of  the  eonjuuctiva  is  covered  with  a  gray  film  or  a  p<ksitive 
false  membrane.  AVIien  thv  secretion  is  free  and  creamy,  when  the  lids 
are  relaxed,  when  the  conjunctiva  is  dark-red  and  puckered  into  jwipilla- 
like  excrescences,  the  time  for  its  appli^-ation  has  come.  Ouce  a  day  thc^ 
conjunctiva  should  be  brushetl  over  with  a  solution,  ten  or  twenty  graia^ll 
to  the  ounce,  its  surface  first  having  been  carefully  fixinl  frf>m  any  adhe- 
rent discharge,  and  all  excess  washed  away  with  water.  In  severe  eases 
the  mitigated  stick  and  even  the  solid  j.x»nci!  of  nitrate  of  silver  may  he 
employed,  great  cuiv  being  taken  to  neutralize  the  excess  with  a  solution 
of  common  salt.  All  strong  appli<"ations  must  be  made  by  the  Iiand  of  the 
surgeon  himself.  Ulceration  of  t!ie  cornea  docs  not  alter  the  treatment  de- 
scribed, except  that  all  pressure  upon  the  glolje  while  manipulating  the  eye 
is  to  be  avoided.  So  long  as  the  discharge  is  abundant  the  use  of  the  caustic 
18  indieatiHl. 

At  the  first  appearance  of  corneal  haze  a  solution  of  atropine  is  to  Ijc 
dropiMxl  two  or  tfircc  timc^  daily  int^>  the  eye.  If,  however,  a  marginal 
ulcer  forms  and  danger  of  perforation  is  inuu incut,  or  even  if  this  has  oc- 
curred, gorjd  results  will  follow  the  use  of  a  solution  of  sulphate  of  eserine. 
AVhen  the  vitality  of  the  cornea  is  threatcnwl  or  the  surface  of  (he  conjunc- 
tiva is  covcrwl  with  a  gray  film,  better  results  follow  the  use  of  hot  applica- 
tions instead  of  cohl,  and  I  have  more  than  once  seen  cases  apparently  very 
hoiH'lcss  g<j  on  to  recovery  under  the  use  of  scrupulous  antiseptic  clmn^ing 
and  the  almost  continuous  ap[)lication  of  hot  compresses.  Persistent  swell- 
ing of  the  ojnjunctiva  is  somctimt^  tr(^te<l  by  st^rifieation.  Division  of 
the  outer  commissure  to  relieve  pressure,  leeching,  and  indeed  any  form  of 

*  British  Medical  Journal,  Febniarj-  4,  1888. 
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Imtoient  followed  by  decided  loss  of  blood,  are  hardly  applicable  to  young 
in&ots,  although  they  may  be  iudioutfHl  in  adults. 

If  oue  eye  alone  is  affected,  suitahlf  prutwtion  for  the  souod  eye  should 
\fi  pmvided.  This  may  be  aoconiplishcd  by  antiseptic  bandaging  of  the 
HDinflamed  organ  (Buller's  shield  is  diflieult  of  application  in  infants), 
FfJU'tjkel  *  has  suggested  the  daily  us^e  in  the  unaffcxjt€«d  eye  of  a  drop  of  a 
two-jxjr-cient,  solution  of  lunar  caustic. 

On  the  whole,  that  treatment  which  has  in  view  reduction  of  the  inflam- 

mfltion  with  cold  applications,  for  which  under  the  conditions  named  hot 

affijiiioiis  are  substituted,  absolute  cleatdiness,  frequent  irrigatittn  with  aiiti- 

«|itir  stilutious,  and  at  the  proper  stage  nitrate  of  silver,  will  meet  with  the 

bestsucoess^     The  atteudauts  must  be  impresse*!  with  the  fact  that  u[)on 

thw  faithful  carrying  out  of  directions  and  upon  ttieir  unrt^mitting  cai-e 

miidi,  if  not  all,  of  the  hoj^e  of  bringing  the  case  to  a  successful  tennination 

deju'iMK     The  attendants  must   further  Ix"  impressed  with  the  contagions 

wtiire  of  the  pus :  all  bits  of  rag  and  ]>lctlgets  of  lint  used  in  tlic  treatment 

must  be  destroyed,  and  after  each  ti-eatment  the  hands  of  tliose  engaged  nmst 

be  ihoroughly  washed  and  then  disinfected  with  a  solution  of  bichloride  of 

meit-un'. 

MUCO-PURULENT   OPHTHALMIA. 

Synonymes. — C^itarrhal  ophthalmia  or  cnujiuictivitis. 
Definition. — This  is  an  iuflanimatory  disease  of  the  conjunctiva  char- 
Merizx'd  by  congestion,  dread  of  light,  spasm  of  the  Vuh,  and  free  muco- 
pumlent  discharge. 

Etiology. — The  disiirdcr  is  commont^st  in  warm  and  changeable  weather; 
it  is  markedly  ci:»ntagions,  and  will  pass  rapidly  from  one  member  to  an- 
other of  a  household,  varying  much  in  severity  with  asjch.  In  the  severe 
forms  micro-organisms  are  found,  which  may  l>e  the  cause  of  the  contagion. 
Very  tmublesome  ophthalmia  follows  or  afComiKUiies  the  exanthemata  (cr- 
m\ihmiatous  opkthahnia)^  especially  measles  and  scarlet  fever ;  scrofulous 
ind  amemic  children  are  most  liable;  uegle<^'te<l  hyiK'nctnias  and  the  pres- 
eooi^'  of  follicular  granulations  increase  the  susceptibility  to  iulection. 

Symptoms. — There  is  at  first  redness  of  the  edges  of  the  lids,  with  in- 
maacd  va-scularity  of  the  conjunctiva  and  gritty  seosation  in  the  eye,  some 
jflin,  and  a  free  dischai*ge,  which  glues  together  the  eilgcs  of  the  lids,  which 
art'  slightly  swollen.  Usually  the  cornea  di^cs  not  sutler,  but  in  young  chil- 
dren, specially  those  who  hav'c  had  measles,  sui^erficial  ulcers  form  ;  the 
photophobia  then  l>ecijraes  intense.  The  disease  varies  in  tyj^K'  from  a 
ftiiTC  hyperemia  to  a  scH^erity  of  such  degree  that  it  is  not  readily  distin- 
j^ished  from  pundent  ophOialmiaj  into  which  tyjie  it  may  j»ass  by  neglect* 

Tliere  is  a  large  gronp  <»f  cases  of  acute  eoRJunctividH  (simple  or  catar- 
rhal conjunctivitis)  which  tliK's  not  conform  to  the  alM>ve  ilcseription  ;  those, 
for  example,  where  there  is  more  or  less  redness,  Utile  or  otdy  slight  dis- 


KUn.  MoiuiUbl.  f.  Augcnheilkuude,  February,  1889. 
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charge,  aoJ  where  Iwal  irritants  llko  wintl  ami  dust  or  the  strain  occasione 
by  uegktied  utiietrojiia  ai'L'  evidently  the  causes  of  its  existeuei^ — eases,  iuj 
short,  which  corTei?|iond  to  hT/pcneviia  of  the  conjuuetiva. 

In  other  varieties  exposnre  aud  even  rheuniatism  seem  to  be  the  caused  1 
and  among  other  factors  cratarrli  of  the  nose  and  of  the  bronchia  and  ecaet 
deserve  nientitjii. 

In  tliat  form  of  conjimtliv'itis  which  is  seen  espi^cialty  in  the  spring  and 
fall,  aud  to  which  the  meauingk-.ss  nunie  ^^ pink  cpi^*  has  l»ccn  appHed,  Weeks' 
has  describe<l  and  isolatnl  a  spt>cial  hacillns  wliicti  he  considers  the  i-ause  of 
the  trooble ;  and,  accoixling  to  E.  Schmidt,'  epidemic  conjunctival  catarrh  Vi^M 
due  to  a  coccus  identical  with  tlie  sta[>livh)e(K>cns  pycfgenes  albns. 

Children  frequently  sntier  with  marke<l  mnco-piinilent  ophtlialmia  eoin-  i 
eidently  with  the  apijcarance  upon  the  face  of  the  vesico-piistules  of  ini))ctigdHI 
contagiosa,  Muco-purolent  ophtlialmia  of  any  tyix-  beci>mcs  a  grave  dis- 
onler  if  it  breaks  out  in  schuols,  IiumoSj  or  any  institution  wjierc  nnndxTs 
of  children  are  gathered  together.  It  is  a  marke<lly  infectious  disease,  and 
IS  ahnost  certatn  to  run  through  the  establishment^  tlie  importance  of  the 
trouble  is  rendered  all  the  greater  if  gramdar  lids  are  present.^ 

Diagrnosis. — The  diagjiosis  presents  no  dittieulty.  Inspection  will  reveal 
the  characteristic  congested,  oj>aqiie,  and  veK'ety  appearance  of  the  conjunc- 
tiva^ and  the  presence  or  al>sence  of  epithelial  ulcers  or  phlyctenular,  while  the 
mobility  of  the  iris  and  the  preservation  of  its  normal  color  and  the  chai-ao 
ter  of  the  coarse  bidbar  injection  (not  fine  and  pericorneal)  exrhide,  iritis. 

Prognosis, — This  is  good,  but  the  rases  fblhtwing  measles  are  mme 
times  very  inti^actablc.     8<j,  also,  when  the  ophthalmia  has  existeil  for 
long  time,  and  if  neglected,  the  papillaj  of  the  palpebral  conjunctiva  1> 
oome  hypertrophie<l,  an<l  loops  of  vessels  npon  the  ocular  ermjnnetiva  lie 
80  clostdy  together  that  an  alnn>st  uniform  retl  surface  is  the  result,  forming 
one  t\T)e  of  chronic  ophthalmia. 

Knapp*  saw  pteiygium  sujK^rins  as  a  secpiel  of  an  attack  of  purulent 
ophthalmia  in  a  girt  aged  eleven  veal's,  an  inmate  of  a  home  in  which  the 
disttrdiT  was  epidemic. 

Treatment. — The  eye  should  be  frequently  and  thoroughly  cleansed 
WMth  a  weak  s<)lutitm  of  bi^'liloride  of  mereury  (one  gmin  to  the  pint)  or  a 
solution  of  boracic  acid  (tit)een  grains  to  the  ounce).  The  lids  may  be 
evertetl  and  the  surfaces  brushed  over  with  nitrate  of  silver  (five  grains  to 
the  ounce,  or  stronger  if  the  discharge  is  copious).     In  the  later  stages, 

1  Mt^lical  Record,  Muy  21.  1R67. 

*  Inauj;urul  Duwcrtfttion,  St.  PHtersburg,  qmttol  in  MwIichI  Chnmicle,  June,  1888. 
■  In  the  ovent  of  un  epidi'intc  of  purul*^nt  or  muco-punileiit  ophthalmia  in  u.  R-bool, 

workhnuse,  or  similar  institution,  scrupuloiw  utti'nliim  tu  i.wlutiun  *.*f  the  aftbcted  ininalod, 
strict  cleanlinesa,  and  esjxjciully  th«  u#*»  of  sit^pnrate  iUcn?ili»,  towob,  etc.,  are  necesMiry. 
Touching  the  proper  rt-gulutioTw  under  such  <!iivuinstflnce«,  the  render  U  roffrred  to  a  paper 
on  "  The  Uphtlmliuio  Isolation  Scho^il  at  Hanweli;  "  \>y  tSydney  Stephcn&oii,  Lanwtf  April 
5,  18W. 

*  Archives  of  Ophthultnulogy  and  Otology,  ii.  64. 
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pn  tho  discharge  is  scanty,  the  oitratt^  of  Hilvor  may  be  discontinueti,  and 
eonie  other  a«^triiigeot  collyrium  suhstitiitwi  ;  ziiic  and  alum  answer  very 
veJl.  Dusting  in  calomel  or  iodoform  or  suhnitnite  of  bismuth  acts  very 
well  occasionally  in  stublxjrn  causes.  Photophobia  calls  for  dark  glasses 
or  a  larpre  shade,  but  the  eyes  mud  not  be  bandaged.  The  pcrnicioiis  habit 
of  using  jxmltioes,  tea-leaves,  serapt'd  potatoes,  and  the  like  cannot  \yQ  con- 
demned too  strongly.  Atropine  drops,  provided  they  cause  no  irritation, 
are  useful  if  pldyctenulie  conipl irate  the  trouble. 

Gotid  diet,  fresh  air  and   exercise,   iron,  if  there   is  anaemia,  quinine, 

specially  if  the  patients  come  from  damp  and  possibly  malarious  quarters, 

aod  cod-liver  oil,  if  scrofula  is  present,  are  all  indicated. 

FOLLICULAR   OPHTHALMIA. 

Synonymes. — Follicular  conjunctivitis  (SaemiBcb),  Conjunctivitis  fol- 
licuWis  tiimplex  (Rachlmaim),  Tracbiana  folliciilare  (JIandelstamm). 

Dd^ition. — This  is  an  affection  of  the  conjunctiva  characterized  by  the 
presence  of  small  pinkish  prorainenwii  in  the  conjunctiva,  for  the  most  part 
ill  the  ivt  r<>-tan?al  foltls,  and  usually  arran^wl  in  |«n':ille]  rows. 

Etiology.— The  dis<'ase  arises  un<ler  the  influence  of  bad  hygienic  sur- 
riiijudings,  and  is  especially  engendered  in  pauper  stiboola,  asylumsj  and 
priR>us,  under  which  cireumstantres  it  may  appear  as  an  aggravated  epi- 
demic;  but  it  is  frequently  seen  in  mild  form  among  children  generally. 
Much  difference  of  opiuion  exists  as  to  whether  follicular  conjunctivitis 
should  be  placed  in  a  separate  category  from  granular  disease,  as  has  been 
done  by  Saemisch,'  Swauzy,*  Meyer,^  and  other  autboi*6,  or  should  be  looked 
upon  as  an  early  stage  of  granular  ophthalmia,  as  is  taught  by  Nettle- 
ship  *  and  other  writers.     Reich  *  looks  upon  this  alfectiou  as  a  mild  form 
and  an  early  stage  of  trachoma,  into  the  severe  tyi>es  of  whi<.'h  it  frixjuently 
passes,  and    Stilling"   in  endemic  follicular  ophthalmia  has  observed  the 
disorder  in  school-cliildreu  pais  into  the  condition  of  granular  lids.     Bacte- 
riologi^^lly,  Kucharsky^  cousidei's  trachoma  and  ioUicidar  disease  identitid» 
Admitting  the  not  infrequent   apjKirent    transitional  forms,  the  evidence, 
clinically  at  least,  that  this  is  a  very  distinct  disease,  widely  difiei'ent  from 
granuhir  oiviithahuia,  warrants  a  separate  description. 

Symptoms. — The  children  (for  it  mostly  o<'curs  in  children  and  young 
people)  c»omplain  of  slight  dread  of  light  and  inability  to  continue  at  close 
work,  and  inspection  reveals  numerous  round  elevations  in  the  conjunctiva, 
chiefly  along  the  fornix,  which  are  tumefied  lymphatic  follicles*    Their  color 

*  Gmefe  u.  Saemiech,  Hnn(3buch  der  gesammteti  Augenheilkunde. 

*  Qand-Book  of  Diseiwea  of  the  Eye,  2d  vditlun. 

*  DiweoAes  of  the  Eye,  translnted  by  F.  Fergus,  M.B. 
«  Ibid.,  2d  edition. 
'  WraiAch,  No.  7,  AUt.  in  Archive*  of  Ophthnlmology,  Decjember,  1888. 

*  Berlin.  Klin.  WochenschrifY,  No.  22,  1888. 

*  OntrulblHtt  f.  pnikt  Augtitibviikutide,  Sept«inber,  1887. 
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varies  frora  nearly  whito  to  a  tlcfidiHl  pink.  They  are  usually  uiiassociafed 
with  decided  sympt<jmri  of  fatarrhal  coujuncttvltis,  and  tlie  bulbar  conjunc- 
tiva is  not  greatly  rtxldeued,  although  they  sometimes  give  rise  to  ulwration 
of  the  margin  of  the  cornea,  dwidcnl  hyponeniia,  and  swelling  of  the  con- 
junctiva. Uncorrei'ttHl  ametnipia  aggravatt's  the  distjiixler.  After  the  dis- 
appcai*auce  of  the  enlargtHi  iollicles  the  conjunctiva  remains  in  its  natural 
6tat4?.  M 

Diagrnosifi. — This  disorder  is  to  be  distinguished  frora  granular  lids  by 
observing  that  the  small  bodies  are  neither  so  prominent  nor  so  liighly 
eoloi*ed  as  hypertrophied  papillae,  that  the  mucous  membrane  is  not  affected 
more  d<."eply  than  the  lymphatic  follicles,  and  that  cicatricial  changes  are 
not  prt^'ut. 

The  prognosis  is  gootl,  in  so  far  that  the  disease  will  dlsapj)Ciir  and  IcaveHJ 
the  mucous  membrane  in  a  smooth  eouditiou ;  but  the  aflectiou  is  trouble- 
some, in  that  it  lasts  for  mouths,  and  under  indiflercnt  liygicnic  surround- 
ings, especially  in  crowded  asylums,  is  likely  to  prove  a  stubborn  endemic. 

Treatment.— The  patient  should  Ije  put  iu  the  best  jMissible  healthful 
surroundings,  and  given  gooil  food^  iron,  and  quiuiue.  Locally,  boric  acid, 
weak  bichloride  solutitnis,  and  occasional  dusting  in  of  iodoform  and  syl>- 
nitratc  of  bismuth  and  calomel,  etpial  parts,  are  the  best  measures.  A  salve 
of  one-half  grain  of  sulphate  of  coppt.'r  to  tlie  drachm  of  vaseline  hiis  Ijcen 
highly  extolled.  If  refraction-error  exists,  appropriate  glasst^s  should  be 
ordered.  Vossius'  urges  the  necessity,  especially  if  the  disease  is  eudemi<?|B 
in  asylums,  of  excisiug  the  affected  areas,  Galezowski  and  Schneller  have 
practised  similar  procedures. 


GRANULAR  OPHTHALMIA. 

Egyptian 


d 


ophthalmia,  Tra- 


S3nioiiymes. — Granular    conjunctivitis, 
cboma.  h 

Deflmtion,^ — This  is  an  inflammation  of  the  conjunctiva  in  which  thial 
membrane  loses  its  smooth  surface,  owing  to  the  formation  of  rounded 
granulations,  whic*h,   after   absorption,  leave   cicatricial    changes :    it   may 
be  studia^l  conveniently  under  two  forms,^ — acute  granulations  and  clironio 
granulations.  fl 

Btiologry. — Acute  granulations  may  arise  primarily  under  the  influence 
of  bad  hygienic  surroundings,  and  ajiiK-ar  oudcmieally  in  institutions  where 
the  inmates  are  crowded  together.  The  disease  is  contagious  by  the  contact 
of  the  secretion  from  one  eye  with  another,  and  also  ivrobahly  through  the 
atmosphere.  The  chronic  form  may  result  from  the  imperfect  disappear- 
ance of  the  acute  granulations^  but  much  more  frf^uently  apixiirs  as  a 
primary  disftrder.  Certain  races  are  strongly  predisijosed  to  the  afftx?tion, 
— the  Irish,  Jews,  and  Eastern  races  j  children  are  attacked  less  commonly 


'  Tber&peutiscbe  Moaatsheft,  June  and  July,  1889. 
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than  a<Jijlts.  According  to  Burnett,'  the  negro  race  enjoys  a  comparative 
immunity  from  trachoma,  and  lie  believes  the  Jigw^ase  slioiild  lie  classed  with 
ibo  dyscroisias.  Jacksuu'  has  seen  granular  lids  in  a  uegru  boy  often 
jreirs,  The  Indiajis  arc  Imiueut  Hufferers  tVum  granular  lids.  Overcrowd- 
ing, bad  ventilation,  depressed  health,  are  all  factors  in  its  prctdudion. 
Sifloe  the  publicatiou  in  1881-82  ot^  Sattlera  work  in  which  he  attempted 
to  prove  that  trachoma  was  due  to  the  pi^esence  of  a  micrococcus,  much 
work  has  been  d«)ne  in  this  line,  btit  wc  aiX!  not  yet  in  a  position  to  state 
definitely  the  relation  of  microorganisms  to  this  disease,  nor  has  the 
traclioma-coccua  been  positively  isolated. 

Pathology. — Two  views  have  l>ceD  prominently  held  Jn  regard  to  the 
pathological  anatomy  of  the  '*  trachoma  granules/' — the  one  that  they  are 
derived  from  the  natural  lymphatic  vesicles,  the  other  that  they  are  to  be 
looked  upon  as  new  growths  of  sj-Xfial  ],>at!u^logical  character.  The  latter 
view  is  the  one  which  in  recent  times  has  rect^ived  the  widest  acceptance. 
The  presence  of  the  granulations  provokes  thickening  and  vascularization 
of  the  conjunctiva,  the  cellular  elements  change  into  connective  tissue,  and 
ncatridal  alterations  take  place,  so  that  in  the  advanced  disease  the  sub- 
mucous tissue  is  involved,  and  finally  fatty  change  in  the  tarsus  arises. 
With  the  disapi)earant«  of  each  granulation  in  a  cicatricial  raass^  shrinking 
of  the  conjunctiva  takes  plaw,  resulting  in  contraction  and  atrophy,  with 
liy|)crtrophy  and  distortion  of  the  lid. 

Symptoms. — ActUe  Granuiaimui. — The  lids  are  swollen,  the  conjunc- 
■  tlvn  reddened,  the  papilla?  hypertrophied,  between  which  are  found  non- 
vascular Rjundish  granulations.  The  dread  of  light  is  intcnsCj  the  lids  are 
8|iasmodically  closed,  and,  on  their  fijrcible  separation,  scalding  tears  gush 
out.  The  bullmr  conjunctiva  is  intensely  iujectetl,  superficial  vascularity 
of  the  cornea  arises,  and  ulceration,  especially  of  its  margin,  may  appear. 
Severe  eye-,  temple-,  and  furehead-paiu  results.  At  first  thcix;  is  little  dis- 
charge, but  later  a  mnco-purulent  stage  licgins,  and  the  pHx-iess  terminates 
either  favorably  l)y  the  absorption  of  the  granulations,  or  uulavombly  by 
running  into  a  chronic  form. 

Chronic  Crt^anuiatiotui. — Often  without  antecedent  inflammation  these 
appear,  usually  first  on  the  lower  lid,  in  the  form  of  grayish-white  semi- 
transpait'nt  bfxlies,  which,  accn^rdiugly  as  they  resemble  minute  graius  of 
boiled  sago,  or  vesicles,  have  been  called  **  sago-grain"  or  vesicular  granu- 
lations. At  first  there  is  little  discharge,  i>erhaps  only  gluing  together  of 
the  lids ;  later,  with  fresh  development  of  new  grauulations  and  thickening 
and  hypertrophy  of  the  |Mii>ilI{e,  the  secretiou  becomes  freer,  and  muco- 
pumlent  or  purulent  in  character.  Granular  disease  may  at  any  stiige  take 
on  an  intense  acute  inflammatory  reaction,  with  the  production  of  a  copious 
contagious  discharge. 


>  Medicfll  Record,  March  24,  1888, 
"  Polyclipic,  Jaauttry,  1888. 
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Sequelae  of  Qranular  Lids, — The  most  iiiiixjrtaQt  results  of  long- 
coiitiniRHl  granular  lids  are  trichiasir*.,  distk-hiasiis,  autl  eutropitm,  conditicms 
already  descrilMxl  (page  62),  atropby  aud  shriukiDg  of  the  conjunctiva  from 
cicatricial  changes  (page  81),  cloitdiness  of  the  cornea,  and  jxtmut«.  The 
latter  is  due  to  the  torniation  of  a  vascuhir  tissue  beneath  the  epithelium 
of  the  cornea,  autl  begins  below  the  up|)er  lid,  hut  may  in  severe  cases  in- 
volve the  entire  membraue.  The  pro[>er  corneal  tissue  may  Ix^  unatfectctl, 
or  ulceration  antl  softening  may  oofnir.  Pannus  is  nsnally  taught  to  I>e 
ctuis(d  by  the  friction  of  the  gmuulalions;  but,  accoixling  Ui  Kaehlnianu, 
it  is  a  special  implantation  of  the  trachoraa-jirooess  uiJon  the  cornea,  a 
view  which  rtHX'ives  some  snpjxjrt  from  tlie  observation  of  Hansen  Gnit 
that  with  the  ^granulations  oC  spring  catarrh  i>anDUs  never  occurs  (l»agc  93). 

Diagnosis. — This  presents  no  difficulties.  Acute  granulatious  must  be 
distinguished  from  purulent  ophtlialmia,  but  the  chronic  form  is  made 
evident  by  the  direct  ins|)cction  of  tlie  everted  lids. 

ProernoBis. — Under  the  best  circumstances,  granular  disease  of  the  eon- 
junctiv^a,  when  well  establisheil,  is  a  tedious  diseuse  and  gri'atly  endangers 
tlie  useful  vision  of  the  j>atieDt,  Rela]jscs  are  frequcut,  aud  the  disorder 
at  any  time  is  likely  to  assnme  an  inti'uso  inflammatory  action.  Its  «mta- 
gious  charaeter  lenders  the  affection  especially  dangerous  in  pauper  schools 
or  any  institution  where  large  numbers  of  inmates  are  gatherctl  together. 
The  nuteo-purulent  discharge,  even  when  present  in  slight  degree,  is  likely 
to  be  conveyed  from  one  subject  to  the  other  by  the  careleas  use  of  towels 
or  commun  utensils.  Great  caution  la  necessary  under  such  circumstanct?3 
to  prevent  a  disastrous  epidemic. 

Treatment, — Acute  Granuiatiom, — These  must  be  managed  upon  the 
principles  which  govern  the  treatment  of  acute  ophthnlniias  generally,  aud 
in  the  inflanmiatoiy  stage  require  siiothing  remedies  nither  than  strong 
astringents  aud  caustic  applications, 

Ohronie  fTt'anuhtfiom. — When  the  height  of  the  inflammation  has  sub- 
sidedj  or  in  tlie  chronic  stage,  the  trt-atnient  is  directctl  to  the  ab?Kirptiou  of 
the  granular  condition  of  the  lids.  For  this  purjx»se  nimierous  caustic  and 
astringent  ap{>lications  have  been  recommended.  For  routine  treatnu^nt 
probably  no  better  ones  exist  than  nitrate  of  silver  (ten  grains  to  the  ounce) 
and  a  crystal  of  sulphate  of  copper.  Tannin  and  glycerin  in  a  strength  of 
twenty  grains  to  the  ounce  is  an  excellent  application  in  the  milder  forms, 
or  after  an  impression  has  Ixhmi  made  with  im^rv  decidwl  reuH«dies.  Liquid 
carbolic  acid  is  praisetl  by  E.  Treacher  Collins.  Betanaphthol,  iodoform, 
hydrastin,  and  an  ointment  of  the  yellow  oxide  of  mercury  are  all  worthy 
of  trial.  Very  satisfactory  results  follow  the  use  of  strong  Hihitions  of 
bichloride  of  mcnjurVj  one  to  one  hundix'^l  aud  twenty  or  one  to  three 
hundretl,  applied  to  the  everted  lids  with  a  mop  of  absorbent  cotton,  the 
patient  at  the  same  time  using  a  tepid  collyrium  of  the  same  drug  of  tlie 
strength  of  a  grain  to  the  pint. 

;More  vigorous  procedures  are  scarification  of  the  conjunctiva,  abscission 
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o/"  the  grauulat ions,' and  stjuci'ziug  them  out  bctweeu  the  thunib-iiails,  or 
with,  a  specially-devised  forceps  as  advocate*!  by  Hotz.  Ex<'i.siou  of  the 
(oTDis.  conjunctivse  has  licen  proposed  and  pniftised  by  some  surgeons,  and 
the  operation  of  peritomy,  or  the  excisiou  of  a  ring  of  eoujimelJval  tissue 
suTToandirig  the  corneal  margin^  is  also  advised.  Any  oases  of  stuI>boru 
|NLDUU6  without  ulceration  of  the  cornea  may  bo  ti^eatetl  by  tlie  production 
ofa  violent  conjunctivitis  with  a  three-per-cent.  infusion  of  jeqnirity  applii^l 
twice  a  day  to  the  everted  lids,  a  methotl  introduci'd  by  De  W'cckcr  to  sub- 
stitute the  old-iiisbioned  imx-ulation  of  the  conjunctiva  with  bleunorrlia?j<j 
pus. 

Much  ]mtience  is  rei]iiircil  for  the  snccessfnl  treatment  of  grauuhir  Hds, 
tngethiT  with  frequent  changing  of  the  loral  applittitious,  and  cure  to  dis- 
coatioue  the  severe  caustics  and  apply  sedative  lotions  lA'ith  atropine  to 
prevent  iritis  if  high-grade  inflammatory  symptoms  should  set  in.  The 
patients  usually  require  a  tonic,  and  must  he  placed  in  the  best  possible 
hygienic  surroundings.  If  at  any  time  severe  swelling  of  the  lids  eonics 
00,  with  dangerous  pressure  upon  the  cornea,  this  should  be  relieved  by  the 
operation  of  canihoplasty. 

Chronic  Ophthalmia  (chronic  conjunctivitis),  a  common  disease  in 

elderly  people,  is  more  mrely  seen  in  cbiMreu,  either  as  the  se<juel  of  acute 

wnjunctivitls  or  of  iude[)cndent  origin.     There  are  hypci-ajmia,  thickeuing 

of  the  papillary  layer  of  the  tarsal  conjunctiva,  swelling  of  the  craruncle, 

and  8<jrenr'ss  of  the  edges  of  the  lids,  espe<'iaHy  at  tlie  outer  cauthus.     If 

this  results  from  a  clironic  blennorrhcea,  the  TOUJunctiva  is  thrown  into 

velvety  folds  and  involutions  fix)m  one  end  of  the  lid  to  the  other.    Clcanli- 

;,  and  the  application  of  "  lapis  divinus/*  the  alum  crystal,  or  [wiiuting 

with  a  strong  solution  of  bichloride  of  meienry  (one  to  live  huudri'd)^  are 

the  best  lot^al  measniTS. 

Toxic  Conjunctivitts  is  a  name  ap]ilied  to  that  form  of  inflaniniatton 
of  the  conjunctiva  cansctl  by  the  prolongeil  use  of  certain  drugs,  }iromiueut 
annnig  which  are  atropine  and  escTine.  Tbe  disease  usually  apjxairs  in 
the  form  of  follicular  granulations,  sometimes  associated  with  consldcralile 
swelling  of  the  lids  and  an  etvcniatous  appciirance  of  the  surrounding  tissue. 
Conjunctivitis  prothicetl  by  the  prolonged  use  of  co«iiue  has  been  described 
by  Kipp  *  and  Mittcudorf,^  and  W.  C.  Ayers*  reports  granulations  fi*om 
the  same  cause.     These  cases  occutithI  in  adults. 

Lymphancjiectasis  of  the  Cox.n^NCTrvA  consists  in  the  ajipearance 
of  small  blisters  in  the  conjunctiva  filled  with  semi-transparent  fluid  and 
usually  gathere<l  together  in  masses.  They  are  situated  sujierficially,  and 
readily  move  with  the  conjunctiva  over  the  subjacent  tissue.     The  esplana- 


*  See,  especially,  nliservatinn»  of  VnsaiuR,  1<X!.  cit, 
«  Medical  Rwonl,  October  6,  1888. 
"  New  York  Mt-diml  Juumwl,  Ootuber  6,  1888. 

*  Archives  of  Ophtlialmolojjyi  Sepieniber,  1888. 


92 


AFFECTIONS   OF   THE   EYELIDS, 


tit>n  of  their  apiwaraure  is  the  probable  iiitorfcren(3C  of  the  natural  lymph- 
flow,  and  the  coose^iueut  disteutiou  of  the  lympli-spacos.  Aocuixliug  to 
Bony/  this  affection  is  most  frequently  met  with  in  children,  and,  as  it 
disapjx*a,r8  sjwutaueously,  it  requires  no  treatment. 


CONJUNCTIVITIS  ^STIVALIS. 

Syno  njmies.  —  Fr  u  lij  a  h  rseata  r  rh  (Saem  isch ),  Phly  etrena  pal  1  ida 
(Hii-sehberg),  Hypertropliie  jxTie^Tatiqiie  de  la  conjonctive  ( Dc^niarres), 
HyiJertrophia  epithelialis  wstiva  (Emmeii),  Spring  (•atarrh. 

Deflnition. — ^This  is  a  form  of  conjunctival  disease  usually  seen  in 
children,  and  characterized  by  photo|)liol>ia,  stfughig  pain,  considerable 
mucous  secretion,  and  an  Iiyijcitrophy  of  tlie  tissue  surrounding  the  limbus 
of  the  cornea. 

Etiology. — ^The  present  state  of  our  knowledge  drn^s  not  yield  definite 
inforniatiuu  in  regard  to  the  cause  of  this  peculiar  disease.  The  character- 
istic behavior  of  the  disoixlep  is  its  return  with  tlie  early  spriug,  about 
April,  and  its  subsidence  in  the  fall  and  winter ;  although  Hansen  Grut^ 
doubts  if  the  spring  and  summer  exarerl»ations  are  the  most  marked  fea- 
tures, and  points  out  how  phlyctenular  conjunctivitis  flourishes  in  the 
summer.  It  is  seen  most  frefpiently  between  the  ages  of  five  and  fourteen 
years,  Uxsually  iji  boys,  aUiiongh  Burnett''  says  the  largest  contingent  of 
cases  comes  from  the  female  sex,  Emmert*  has  observed  a  case  in  an 
individual  agtxl  fiily-one,  and  Saem  isch  another  in  a  child  of  three.  Id 
Emmert's  collection  of  twenty-nine  wises  seen  during  ten  years,  the  greatest 
immlier  o<'currtMl  in  Jnue,  then  in  May,  July,  and  August  j  single  nises  oc- 
curred in  all  the  other  months  except  February,  March,  and  April,  wlien 
none  appeareil.  I  Ijavc  seen  one  case  which  began  in  the  child's  fiftli  year, 
and  has  rcappeaiTd  each  spring  for  four  years,  until  last  year,  when  it 
began  in  February.  It  may  Ikj  accompanied  with  the  disorder  known  as 
hay  fever.  Some  writers,  like  Adolph  Bronner,*  de<'liue  to  c<:msider  vernal 
conjunctivitis  as  a  distinct  disease,  but  look  upon  it  as  a  hypertrojihic  fi>rra 
of  chronic  conjunctivitis. 

Pathological  Anatomy,— Anatomically,  spring  catarrh  is  a  chronic 
epithelial  overgrowth,  with  simnltatxeous  hypertrxii>hy  of  the  connective 
tissue,  the  dei>i)cr  layei-s  of  llie  conjunctiva  remaining  tolerably  normal. 
An  analogy  between  it  and  psorias's  has  Ix^u  pointetl  out. 

Synaptoms- — The  affW'tion  begins  like  an  onlinary  conjunctivitis,  and 
is  always  bilateml.  There  are  photophobia  and  more  ot  less  mucous  se- 
cretion, with  circumscribed  jiericorneal  injection  aud  the  formation  in  this 


»  DiseaseB  of  the  Eye,  Edinburgh  and  London,  1889. 

*  Nordiak  Ophthulmologisk   Tidsakrifl,   No.   1  ;   Annjrican  Journiil  of  the  Medical 
Science?,  September,  IBSS. 

■  Archive  of  Ophthalmology,  x.  416. 

*  Centnilblatt  f.  prakt.  Augenheilkunde,  March,  1888. 
6L»ncot,  July  14,  1888. 
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npoo  of  small,  gray,  somI-ti*ausparent  noclulcs,  wliieh  swell  up  and  overlap 
the  cornea,  which  is  usually  iiuaffecteil,  although  its  limbu.s  may  beeome 
lliicknecl  and  cornt^l  (n>atnty  result,  Tlie  di!:M.'aj^  is  most  strikingly  ob- 
m?ed  m  the  bulbar  coiijiirictiva,  but  three  varieties  are  degcnbed, — the 
limbics,  palpebral,  and  mixed  forms.  Tlie  conjunctiva  of  the  bulb  is  iu- 
jtrte«l,  and  from  the  outer  and  the  inucr  commissure  superficial  vessels  run 
aud  empty  into  the  swelling  at  tl»e  limbus.  The  conjunctiva  palpebrarum  is 
sligljtlv  tliickenetl,  and  of  a  pale,  dull  color,  as  if  brushed  over  with  a  thin 
kvcrof  milk  (Horner).  In  severe  cases  the  tarsal  conjunctiva  is  cc»vere<l 
with  flattened  }j:ranulations  with  deep  furrows  between  ;  the  lids  droop  and 
give  the  eyes  a  sleepy  look,  A  jx^culiarity  of  this  disease  in  the  ncrri'o,  as 
poinfd  out  by  Burnett  (loc.  cif.),  is  the  brownish  pigmentation  of  the 
flcleral  l)a.«e  of  the  hypertrophietl  masses, 

Diagnoeis. — The  disease  is  to  be  distinguished  from  tracJioma  by  the 
flattt-ntMl  apiR-arauce  of  the  granulatiuns^  and  the  absence  of  infiUnition  and 
of  jaiujus,  a  fact  which  tends  to  prove  that  the  jianuus  of  granular  lids  is 
not  of  mechanical  origin.  The  |K^nliarity  of  the  disease  and  its  tendency 
to  return  with  the  early  spring  aud  subside  in  the  fall  aud  winter  aiT  further 
Ijoints  to  aid  in  a  diagnosis. 

Prognosis. — The  prognosis  of  the  disorder  is  not  unfavorable,  except 
iu  so  far  as  the  recurrence  is  conceructl.  The  cornea  is  not  usually  affected, 
alfiioiigh  a  slight  opacity  of  the  lx)i"der  may  occur.  Its  coui*se  is  a  loug 
one,  and  may  last  from  eight  to  ten  years. 

Treatment. — This  appeal's  to  be  efficacious  only  in  so  far  as  relief  of 
the  symptoms  is  conwrued,  and  not  iu  preventing  the  recurrence.  The  eyes 
may  bo  protected  with  dark  glasses, — ^a  procedure,  however,  deprecated  by 
Horoer.  Locally,  the  use  of  a  mild  astringent  lotion  and  dusting  in  calo- 
mel are  recommendtHl  Dr.  L.  Webster  Fox,  of  this  city,  informs  me  that 
be  has  obtainal  goo<l  results  with  the  use  of  boro-glyeeride.  Hansen  Grut 
employs  the  actual  cautery  to  destroy  the  granulations.  Internally,  Fowler's 
solution  should  l>e  exhibited. 


PHLYCTENULAR  OPHTHALMIA,' 

Synonymes. — Phlyctenular  conjunctivitis,  iScnifulous  ophthalmia,  Ec- 
lesm  oC  the  conjuuctiva. 

Definition. — This  is  a  form  of  inflammation  of  the  ciKijunctiva  charac- 
terized by  the  ap|X'arance  of  one  or  more  white-topped  vesicles  situated 
chiefly  upon  the  bulbar  portion. 

Etiolog-y. — The  disease  is  believed  to  be  of  coustltutional  origin,  and 
has  for  its  subjects  strumous  and  badly-nourishetl  children.  Errors  of  diet, 
the  over-indulgence  iu  pastries  and  onwholesomc  foods,  the  use  of  tea 
and  coffee,  oi\en  act  as  predisposing  caust^s.     It  frequently  follows  in  the 


'  This  (liseawj  is  so  ck>9ely  allied  to  pblyctenulflr  keratitis  that  furtlier  diecussion  of  it 
_Wfll  be  found  under  Diseases  t»f  the  Cyrriea, 
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Phlyclenalar  ophthttlmiii     i'  rsnurcn's  Hospital.) 


wake  of  the  exanthemata,  csjiecially  measles.     Micro-organL 
described  ;   Gifford  *  faaod  seven  varieties  of  microcood,  three  of 
seemed  to  hear  some  causal  relation  to  this  disease;  and  £.  Sclmui 
cU.)  has  dcscriljcd  five  varieties  of  microlxs  in  connection  \vith  phlyctf 
conjunctivitis,  hut  inoculatioui)  with  them  were  n^ative. 

Symptoma. — The  pimples  or  phlyctcnulse  often  lie  near  the  c 
margin.  They  are  usually  from  one  to  three  millimetres  in  diameter 
first  clear,  the  summit  t>oou  becomes  turbid  and  may  break  down. 

disease  may  exi^  in  a  sin^ 
Fio,  9.  a  multiple  form  ;   usually 

phlyctenula   is    supplied 
leash  of  dilated  ve;?c?eJs. 

Sometimes   the  vesicle 
large  and  yellow,  and  the  di 
receives  the  name  pustular 
thalmia.      Under  any  cin 
-i;in<<<,    it   is   accompanied 
jam,   dread    of  light,  and 
creased  lachrymation.     It  ii 
infrtHjuently     assix'iated     * 
muco-ponilent   ophthalmia, 
pecially  when  one  or  othei 
the  exantliemata  has  precodwl  its  appeamnee.     Id  a  multiple  form  nut 
ous  minute  phlyctenulfe  are  ivatterwl  over  the  conjunctiva,  and  are  ao< 
panted  by  defidnl  rc<l   iojection,  irritation,  and  photophobia.     When 
phlyetenuhe  Iwrder  on  the  cornea,  they  frequently  invade  its  substanoe 
form  the  Rwiilled  phlyctenular  ulcers,  and  larger  ones  are  often  the  start 
point  of  seveix?  marginal  conjcal   ulceration  (see  page  104).     The  dii 
cnxlinarily  nrns  a  mild  course,  but  tentls  to  recur,  just  as  do  the  relap 
corneal  ulcers.     The  phlyctenulaj  generally  break  down  and  disappea 
ten  days  or  two  Aveeks. 

Diagrnosis. — ^Direct  inspection  will  reveal  the  eliaracteristic  lesiom 
tlte  disorder. 

Prognosis — This   is  jK^rfectly  good  under  proj)er  treatment,  but  i 
lected  cases  or  such  as  liave  lx!en  treated  by  injudicious  aiJplications 
Ixjc-ome  the  starting-point  of  severe  inflaraniatioue. 

Treatment. — Lottilly,  the  mild  antiseptic  washes  previously  deser 
arc  to  be  employe*!,  the  most  generally  applicsible  being  a  lotion  of  I 
acid.  JIuch  irritation  calls  for  the  use  of  atropine  dr*)ps  and  the  occasi 
instillation  of  cocaine.  The  eyes  may  l>e  |>rotwted  with  colored  gla 
Must  important  is  attention  to  the  condition  of  the  alimentary  cf 
An  excellent  regulation  treatment  is  a  mild  course  of  mercurial  L 
tives.     Simple  nourishing  diet,  good  air,  exercise,  and  internally  rjuii 


*  Archives  of  Ophthulmology,  xv.  180. 
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inn,  irtporc,  and,  in  cold  weather,  cod-liver  oil,  complete  the  therapeutic 

CROUPOUS  OPHTHALMIA. 

9yaoBymoB. — Membranous  or  croupoas  conjunctivitis^  Croup  of  the 
(injanctiva. 

DeflnitioiL — This  is  an  inflammation  of  the  conjunctiva  characterized 
if  1  ^ '"  lily  fiaiulc-ss,  swelling  of  the  lidni,  a  membranous  exudation 

9fiiD  N  -  of  the  cfjnjunctiva,  and  a  scanty  sero-purulent  discliarge. 

Etiology- — No  distinct  cause  is  known;  some  relation  exists  between 

lb  dkttpdiT,  scrofula,  and  eczema,  and  a  deRnite  age  of  childhood.     The 

Acted  patients  may  at  the  same  time  be  suffering  fnjm  a  similar  condition 

of  ihe  rtsipiretory  tract  (Knapp).    The  contagiousness  of  the  disease  has  not 

laB|in>VKi.     In  forty-five  per  eeiit.  of  the  cases  collected  by  Arnold  Ijotz,* 

OB  eve  oiily  was  affected.     According;  to  Horner  (loc.  «7.),  between  birth 

ad  iaat  years,  among  eight  thousand  cases  of  eye-disease,  only  one  pure 

biHMe  wm  •een.     The  rarity  of  the  affw^tion  is  further  shown   in  that 

i^gk^wo  cases  only  were  seen  during  twenty  years  of  the  Basel  Clinic. 

Il soever  found  among  the  new-born,  and  never  among  ^rown-up  petiple. 

lo  UtU'9  analysis,  two  of  the  eighty-tw^o  cases  were  under  one-half  year, 

irttfity-fotir  per  cent  between  one-half  year  and  three  years,  and  very 

few  awmmg  older  subjects. 

Pathologry^ — This  consists  in  the  formation  of  a  pseudo-mcmbitiuoua 
di|iaB(  of  Bbrinons  character  interspersed  with  lymphoid  cells,  which  is  de- 
fmkd  n|>on  the  conjunctiva  and  does  not  infiltrate  the  dt^^per  tissues.  The 
fnraation  of  the  membrane  is  like  that  seen  in  tracheal  croup ;  with  this 
Ikce  im  u  proliferation  of  the  papillary  body  of  the  conjunctiva.  • 

Sfmptoms. — ^These  usually  liegiu  with  an  acute  ophthalmia,  succeeded 
briwelling  of  the  lids,  which,  however,  remain  soft  and  pliant  and  usually 
Ofl*  ptinful  to  tiie  touch.  In  a  few  days  the  deposit  of  a  characteristic  false 
•mbrane  lakes  place.  This  membrane,  composed  of  coagulated  fibrin,  is 
afW  tran*lucvnt  and  porcelain-like  in  ap[»earance,  aud  begins  upon  the 
fttn>-tar«il  folds  coating  the  inner  surface  of  the  lids,  but  does  not  invade 
IIk  bulbar  c««jnjunctiva.  The  exudate  is  often  in  layers  and  can  be  removed 
vfly.  After  the  first  removal  the  conjunctiva  beneath  is  only  catarrhal 
iod  doei  not  bleed ^  but  later  becomes  dark*  granular,  and  bleeds  freely. 
TW  mmibrane  is  qnickly  reproduced,  and  later  there  is  proliferation  of  the 
{■pBllf^r  layer  of  the  conjunctiva.  The  didcharge,  whieh  may  have  been 
itSrrt  profuae,  grows  scanty.     The  cornea,  except  in  severe  caiies,  always 


ftfaignoain — The  disease  may  be  confounded  with  ophthalmia  neona- 
temn  and  diphtheritic  ophthalmia.  From  the  former  it  is  to  l^  distJn- 
|mM  by  the  abeeoce  of  profuse  pundent  discharge  and  the  age  of  the 

>  Innug.  Dissert,  Biuel,  1887. 
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jiatioDt,  and  from  the  latter  by  the  soft  swelling  of  the  lids  and  the 
ficial  cha meter  of  the  nienihranc. 

Prognoeis. — It  h  often  a  light  affeetion,  and  in  the  absence  of  corn 
involvemeut  the  j)rognosiV  is  good.  Severe  cases,  however,  (jcciir.  Healing 
takes  place  iti  from  ten  to  thirty  days.  Occasiotmlly  the  momljrane  is 
fornifxl  again  and  again,  and  tlie  eoui'se  of  the  djf^ease  may  continue  for 
months. 

Treatment, — Caustics  like  nitrate  of  silver  mtist  not  be  tise<l :  Homer 
states  that  the  only  case  in  which  he  saw  corneal  ulceration  was  where 
this  drng  fiad  been  employed.  The  eyes  should  be  cleansed  with  a  *^nlii- 
tion  of  boric  acid,  the  membrane  rcinovcfl,  and  the  swelling  reduced  by 
the  application  of  cold  compresses  saturated  with  plain  water,  or,  better, 
with  dilute  lead  water.  After  the  removal  of  the  membrane,  subnitrate 
of  bismuth  lias  been  dusted  upon  the  surface  aud  yielded  good  results. 
Quinine  has  been  used  in  the  same  way, — a  doubtful  ex[)eilient.  The 
presence  of  corneal  complications  t^lls  for  the  same  treatmcut  as  that 
described  under  ophthalmia  neouatorum. 


DIPHTHERITIC  OPHTHALMIA. 

Synonymes. — Diphtheritic  conjunctivitis,  Diphtheria  of  the  conjunctiva. 

Definition. — This  is  characterized  by  a  board-like,  very  painful  swelling 

of  the   lids;   a  scanty  sero-purnlent  or  sanious  discharge;  an  exudation 

.within  the  layers  of  the  conjunctiva,  which  leads  to  death  of  the  invaded 

tissues,  and  tends  by  spreading  to  the  ocular  conjunctiva  and  by  pressure  to 

destroy  the  nutrition  of  the  cornea. 

Etiologry. — ^The  disease  is  contagious,  and  may  originate  from  a  similar 
case  or  arise  iu  the  course  of  a  purulent  conjunctivitis :  it  has  occurred, 
though  rarely,  with  ophthalmia  neonatorum.  In  certain  localities  in  the 
south  of  France  and  the  nortli  of  Germany  it  is  endemic.  It  apjK^ars  at 
times  iu  connection  with  eczema  of  the  face  and  boixlers  of  the  lids,  and,  espe- 
cially in  the  discrete?  form,  is  an  occasional  accompaniment  of  some  acute  ill- 
ness like  scarlet  fever  or  measles,  when  the  diphtheritic  type  of  the  inflam- 
mation becomes  engrafted  upon  the  conjunctiva.  Finally,  the  most  severe 
forms  of  the  disease  are  seen  during  epidemics  of  diiihtheria,  and  it  may  lie 
part  of  a  prot^ss  which  passes  from  the  nose  to  the  cimjunctiva,  or  be  due 
to  direct  inoculation  with  the  diphtheritic  poison.  The  cause  of  the  disease 
is  to  be  sought  iu  the  presence  of  the  micro-organism  which  is  the  probable 
origin  of  the  diphtheritic  process.  The  disease  is  commonest  between  the 
ages  of  two  and  eight  years,  and  is  rare  in  young  infants. 

Pathologry. — The  condition  varies  accordingly  as  the  inflammation  is 
superficial,  or  deep  and  parench.}'matou9.  In  the  former  class  the  dam- 
aged blood-vessels  pour  out  au  exudation  rich  in  albumen,  which  saturates 
the  dead  epithelial  cells,  forming  a  coarse  mesh-work,  while  the  subepi- 
thelial layer  is  invaded  by  fibrin  and  leucocytes.  In  the  parenchymatous 
form  a  greater  extent  of  tissue  is  affected,  and  there  are  coagulation  aud 
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dflith  oot  only  of  the  epithelial  but  also  of  the  deeper  structures.  After 
theeitnisiou  of  the  meiiihraue,  healing  oeours  through  granulation-tissue, 
vvith  the  formation  of  cieatrices.  Horaer  has  eomparetl  the  process  to  tlie 
destruction  produced  by  a  severe  lime-burn.  The  invasion  of  the  mucous 
merabnine  in  this  disorder  is  associated  with  bacteria,  and  clusters  of  micro- 
cocci, as  in  diphtheria  elsewhere,  are  found. 

Symptome. — The  patches  either  appear  In  a  discrete  form,  or  the  mem- 
brane covers  the  whole  inner  surface  of  the  lids,  and  more  rarely,  in  the 
severe  confluent  varieties,  extends  to  the  ocular 
tvDJunctiva.    The  lids  are  swollen,  veiy  painful, 
bcurd-Hke  in  hardness,  and  e version  is  well-nigh 
impofisible.     The  false  membrane  is  of  a  dulK 
pyisb  appearance,  is  torn  otf  only  with  difti- 
mltr,  leaving  beneath  a  raw  and  bleeding  surface 
if  the  process  is  superficial,  but  if  it  is  deep  the 
subjacent  structure  is  pale  and  infiltrated,  and 
when  cut  into  may  be  ansemic  and  tardaceoiis. 
If  the  diphtheritic  inilammation  has  been  en- 
grafted ujx)n  a  case  of  purulent  conjunctivitis, 
the  abundant  secretion  ceases,  or  becomes  thin, 
irritating,  and  sanious.     More  than  in  any  other 
disease  of  the  eye  the  nutrition  of  the  cornea  is 
Ihreatened,  and  all  the   destructive   tendencies 
described  with  ophthalmia  neonatorum  are  ai>- 
parent^     In  the  severe  cases  sloughing  of  the  cornea  is  almost  iuevitabie, 
coming  on  with  such  rapidity  that  destruction  tnay  take  pha<'e  in  twenty- 
four  hours.     The  diphtheritic  inflammation  may  be  primary  on  the  oon- 
juoctiva,  or  be  part  of  a  process  which  is  seen  also  in  tlie  nose  and  tlie  uaso- 
phar)iix.    If  the  skin  of  the  face  is  the  seat  of  eczematous  uk-erations,  these 
also  are  attacked  and  covered  with  patdies  of  false  membrane. 

Resdeesness,  fever,  generally  higher  in  the  evening,  alimentary  derange- 
Dts,  and  nervous  phenomena  are  the  usual  constitutional  disturbances ; 
fatal  cases  are  on  record.  When  healing  occurs,  the  cornea  is  found 
almost  invariably  to  have  suffered,  and  lenconiata,  adherent  or  otherwise, 
may  be  ejtpected.  Conjunctival  cicatrices  form,  and  even  extensive  syni- 
blepharon.  In  a  remarkable  case  which  I  have  described,  in  addition  to  the 
damage  to  fllie  cornea  the  patient  exhibited  a  series  of  nervous  phenomena 
iwembling  catalepsy.* 

Diagrnoais. — This  disorder  should  be  distinguished  from  croupous 
ophthalmia  and  from  cases  of  purulent  ophthalmia  in  which  coagulation 
of  the  secretion  takes  place,  with  which  latter  affection  it  has  nothing  in 
common.     In  croupous  ophthalmia  the  lids  are  supjile  and  painless,  the 

'  Pepp<?T'»  8y§lem  of  Medicine,  v.  316,  article  on  "Catalepsy,"  l>y  Chftrle*  K.  Mills, 
LD. 

Vol.  IV.— T 
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exudation  suiierficial  and  easily  ix^led  off,  the  surface  soft  and  con^esl 
cornea  usually  free  from  injury.  In  diphtheritic  ophthalmia  tlie  li 
hard  and  painful,  and  the  exudation  removed  with  difficulty,  leavi: 
neatb  a  pallid  and  ragged  surface,  while  the  whole  process  tends  to  n 
cation  of  the  invaded  tissues  and  destruction  of  the  cornea.  The  pi 
of  an  abundant  secretion  is  the  distinguishiug  feature  in  cases  of  pu 
Qsnjunctivitis.* 

Treatment. — During  the  earlier  stages  the  best  local  measures  ai 
corapreascs  applied   in  the  manner  ah-eady  described.      If,  howevc 
corneal  involvement  is  imminent,  or  already  at  hand,  hot  compresses 
Im?  employed  frequently  for  teu  to  twenty  minutes  at  a  time,  or  evei 
did  in  one  of  ray  own  eases»  well-nigh  contiuuously.     The  eyes  shoi 
frequently  eltunsed  with  a  solution  of  boric  acid  or  bichloride  of  m< 
(one  to  eight  thousand),  and  atropine  drops  instilled  three  times  a  da 
which,  if  the  uh>eration  of  the  cornea  is  peripheral,  eseriue  may  be  s 
tuted.     Scarifieation  of  the  (Hjnjuuetiva;^  on  account  of  the  speedy  infl 
of  the  spots,  is  not  advisable,  and  blewling  from  the  temple  in  young 
dren  is  to  be  avoided.     Besides  the  eollyria  mentioned,  solutions  of 
cylie  acid  and  earb(.>lie  aeid  have  found  favor.     Vossins*  has  recomnn 
a  four-per-oent.  solution  of  salicylic  aeid  in  glycerin  to  be  painted  ^ 
half-hour  upon  the  conjunctiva.     Fieuzal  ^  uses  the  simultaneous  applic 
of  lemon-juice,  which  is  then  washed  away,  and  a  two-per-cent.  soluti( 
nitrate;  and  Abadie*  speaks  of  the  application  of  citric-acid  ointme 
preferable  to  tlie  antiseptics.     Galezowski*  has  employed  oleum  eadiiii 
to  ten),  Tweedy  quinine,  and  Bcrgmeister  the  flowers  of  sulphur.     I 
in  one  case  powdered  boric  aeid,  but  the  result  was  not  favorable, 
ternally,  the  most  useftd  remedies  are  quinine,  iron^  and  mercury; 
former  should  he  given  in  suppositories,  the  iron  as  the  tincture  ol 
chloride,  and  mercury  either  as  calomel  or  the  bichloride.     Of  the  h 
half  a  grain  daily  may  be  continued  for  days,  and  should  be  exhibite 
milk  or  water  hourly  in  the  dose  of  one-sixtieth  to  one- fortieth  of  a  g 
to  children  from  three  to  six  years  of  age.     Milk  pnuch  may  be  adde 
there  is  depression,  and  if  naso-pharangeal  diplitheria  coexists  the  ap 
priate  local  measures  are  to  be  used,  especially  as  Jacobi  *  has  advised  o 

'  I  hjivL'  detvcribctl  croupous  nod  diphtheritio  ophthalmia  as  separate  forms  of  coi^ 
tival  inflammation,  iiUhovi^jh  tunny  tiaxicni  writers,  like  Nettleship,  are  disinclined  to  ji 
tain  the  clftssicul  distinction  af  A.  vou  Oraefe,  which  hii^  nlso  been  insisted  up>n  b; 
Wecker,  Tweedy,  Kiinpp,  luul  others.  It  is  perfectly  true  that  cmupous  inflanimatioii 
superficial  diphtheritis,  here  a-s  elsewhere,  are  closely  related,  and  Juler  ha»  examined  ra: 
K'opically  cases  of  diphtheritic  and  mt'inhranous  ophthalmia  and  in  each  found  ck 
fimihir  appearances;  neverthelejiSt  although  cases  intermediate  between  the  two  clj 
occur,  ft  sutlicient  number  of  each  cIjlss  distinctly  marktMi  arise  to  render  the  matnteni 
of  the  dilferejitiution  scientifically  worthy. 

'  Klin.  Munutsbl.  f.  Ausjcnheilkunde,  November,  1881. 

»  Bull,  de  la  Clin.  Nat.  Ophth.,  vol.  vi.,  No.  2,  p.  57. 

*  Ibid.  *  Ibid. 

•  Proceedings  of  the  Philadelphia  County  Medical  Society,  1888. 
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injections  of  tlie  bichloride  of  merciin*,  one  grain  to  the  plot  If  one  eye 
only  is  attacked,  its  fellow  j^hoiild  be  guarded  by  a  bandage  io  young  cliil- 
dneoj  by  Buller's  shield  in  older  cases.  The  patient  must  be  isolated^  esjie- 
ciallr  if  other  children  are  at  hand  who  are  suiFering  fram  facial  eczema  or 
m  form  of  catarrhal  ophthalmia. 

TrBERCLE  OF  THE  CoNJiTNCTiVA  is  a  manifestation  of  a  similar  affecv 
tioDof  the  lymphatic  system  of  the  same  gide,  and  by  preference  has  its 
scat  uix)a  the  palpc'bral  coujumtiva,  and  rarely  upon  that  of  the  globe 
(Homer).  Examination  of  the  yellowish  ma^jses  reveals  a  granular-like 
tkue  with  giant  cells,  and  Fuchs'  has  observed  the  presence  of  tnljcrcle- 
Ittdlli.  The  chief  symptoms  are  a  somewhat  resisting  thickening  of  the 
lidj:,  and  upon  the  conjunctiva,  csjx^cially  between  the  tarsus  and  the  retro- 
tareal  folds,  yellowish  or  gray-red  masses^  and  sometimes,  as  Kheim "  has 
aotwl  in  four  cases,  ulceration  with  a  lardaceous  floor.  A  decided  secretion 
is  present,  and  oct^asioually  swelling  of  the  tear-sac  and  of  the  neighboring 
lymphatic  glands ;  the  nose  may  also  be  involved ;  geneml  tuberculosis  is 
Bometimes  absent.  The  treatment  consists  iu  excision  of  the  masses,  the 
galvantv-cauterj',  or  the  application  of  iixloform  iu  [)owder  or  salve.  A 
geDenil  treatment  of  tonics,  and  especially  arsenic,  is  indicated. 

Xero6LS  Conjunctivae. — Synonymes. — Keratomalacia,  Necrt>sis  cor- 
owe,  Infantile  ulceration  of  the  cornea,  witJi  Xerosis  of  the  conjunctiva. 

Definition. — This  disease  is  characterized  by  drying  of  the  conjunctiva 
ami  destructive  ulceration  of  the  coruea,  and  usually  appears  in  infants 
uwlcr  one  year  of  age. 

Etiologry. — Von  Graefe  '  taught  that  tliis  disorder  was  dependent  upon 
enci'phalitis,  a  |K>sition  which  is  no  longer  tenable  since  the  researclics  ol" 
Jastrowitz  *  and  Friedlander.*  It  occurs  only  in  anaemic,  badly-nourished 
individuals.  It  Inis  bcvn  seen  accompanying  measles  and  variola,  and  is 
especially  common  among  sickly  children  with  diarrhcBa,  and  among  those 
inmates  of  homos  whus^*  hygienic  surroundings  ai'e  bad.  Lelier  fooud  and 
described  a  double  bacillus,  but  the  researches  of  Weeks,"  Sattler,  and  others 
have  failed  to  confirm  this  microlw?  as  the  cause  of  the  disease. 

Symptoms. — In  the  beginninti:  there  is  conjunctival  eongestton,  witli 
lachrymation,  hut  the  i>eculiarity  of  tiie  disorder  is  the  dryness  and  lack- 
lustre appearance  of  the  conjunctiva,  with  the  formation  of  cheesy  flakes, 
while  the  ocular  conjunctiva  Ikh-ouk's  dry,  gi-easy,  and  is  thrown  Into  folds. 
A  gray  haze  rapidly  turning  into  ulceration  ap(>ears  in  the  cornea,  fulluwcd 
by  involvement  of  the  iris,  with  the  formation  of  hypopyon*     Perforation 


*  Abstract  in  Archives  .>f  Oplhthrtlmolopry,  1887. 

»  Munch.  Med.  Wwhenschr,  1886,  Nos.  13  jind  14. 

*  Archiv  f.  Ophth.,  Bd.  xii.  Abth.  ii.  p.  2oO. 

•  Archiv  f.  Psych,  u.  Nencnk.,  Bd.  ii,  S.  SBJt;  Bd.  iii,  S,  162. 
»  Berlin.  Klin.  WuchenK^hr.,  1883,  No.  6,  S.  90. 

•  Archives  of  Ophthalmology,  I88G,  vol.  xv.  p.  332. 
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auJ  destruction  of  the  eyeball  may  result.    Both  eyes,  as  a  rule,  are  affected, 
- — one  earlier  than  the  other.  ■■ 

PrognosiB. — Tills  is  verj^  unfavorable,  not  only  in  so  far  as  the  eye  ifl^l 
concerned,  but  also  in  regartl  to  the  lives  of  the  |jatients  :  they  usually  die 
of  the  waating  disease  which  has  occasioned  the  trouble,  or  of  an  intercurrent 
pneinnonia. 

Treatment. — This  resolves  itself,  besides  the  local  measures  of  cleanli- 
ness»  with  antiseptic  washes  ami  the  use  of  atropine,  into  the  administration 
of  such  internal  remedies  as  are  callcti   for  by  the  general  state  of  the^ 
patient.  ^| 

E.ssEKTL\L  Shrinking  of  the  Conjunctiva  is  a  rare  disease,  in 
which  this  membrane  atrophies  and  undergoes  contraction  until  the  con-j 

junctival  cul-de-sar  disap|x-ars  and  tli 
free  bordere  of  the  lids  are  tixed  to  tfc 
ball  ;  through  ex[josui'e  the  cornea  be- 
ojnies  tlrv  and  opaque.  The  procet^s  has 
been  mistaken  for  granular  lids^  witJiH 
which,  however,  it  has  no  association. 
Some  have  believed  this  to  l)e  a  form  of 
pemphigus  of  the  conjunctiva,  and  Net- 
tleship  (foi.\  cil.)  has  seen  this  condition 
aivompauy  an  outbivak  of  general  pern- 
phigus.  In  other  eases  no  as90CTalio]M| 
of  this  kind  was  found,  and  Juler^  thinks 
essential  shrinking  of  the  conjunctiva  aiid 
pemphigus  quite  distinct  processes ;  there 
is  occasional  coincidence  of  the  two  affec- 
tions in  the  same  jiatient.  I  haveob-i 
serveil  an  instance  of  tliis  I'hai-acter 
a  child  the  subject  of  hereditary  syphilis,  who  died  of  phthisis,* 

Treatment. — This  avails  but  little.  It  has  Ix^ni  atteni[)tcd  to  keep  the 
coujuni'tiva  nifjist  with  glycerin,  and  rabbit^s  t^njutK-tiva  has  been  traus- 
planteil,  but  without  result.  I^H 

Pemphigus  of  the  Conjunctiva  is  a  rare  affection,  characterized' 
by  the  formation  of  bnlhe  as.sociatctl  with  pain  and  laehrymation,  and,  after 
succeeding  attacks,  degeneration  and  cicatrization  of  the  conjunctiva.  It  18 
doubtful  whether  this  occurs  as  an  iudcj>endent  disoi-der ;  it  is  usually  seen 
in  connection  with  pemphigus  of  the  rest  of  the  body.  The  course  of  the 
disGiise,  which  tends  to  recur  from  time  to  time,  is  destructive  to  the  nutri- 
tion of  the  conjunctiva,  and  later  of  the  cornea.  The  former  undei-goes 
cicatricial  change  and  may  grow  fast  to  the  ball ;  the  latter  becomes  opaipie 
and  staphylumatous.     Interesting  examples  of  this  atlection   in   children 


From  a  phnlnsrnph  vt  a  pudeut  wilTi'riliK 
from  esseniJnt  shrinking  of  the  coi^uucLlva. 
(ChildKii'ft  HosplUL) 
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*  Tnmsactions  of  ihe  Opbthalnioloiriciil  Stvietv  of  the  Unitotl  Kingdom,  1886. 
'  TraasaciJuuft  of  the  Putbulugicul  Society  of  Philudtflpbia,  vuL  xiil. 


hive  bw»n  reported  by  Cohn,'  by  Baeumler,*  and,  in  this  country,  by  Tilley,* 
^rhofias  well  dt»!!<<fril>ed  one  of  tfio  tlir{.>e  Amoriaui  erases. 

Treatment. — This  is  practically  oC  no  avail  Sight,  if  lost  through 
this  (liijcase,  cannot  be  restorcMl,  and  the  best  that  ani  be  accomplished  19 
relief  of  the  local  irritation. 

XEIIO8IS  (Xorophthalmos)  is  the  najiie  oiuplovwi  by  systematic  writers 
to  describe  the  dry,  lustreless,  and  shrunken  apjx'aniutie  of  the  conjunctiva 
tt'hit'li  may  appear  either  in  the  parenchymatous  or  in  the  epithelial  form. 
The  fonueT  variety  occurs  under  the  influence  of  trachoma  and  j^einphigus, 
or  in  the  form  of  a  primary  disease  just  descrilied  as  essential  shrinking  of 
the lonjuuctiva.  The  epithelial  ty[>e  of  the  disorder  is  seen  with  infantile 
Dwrfjgis  o£  the  cornea  (|>age  [»9),  and  in  debilitated  subjects,  accompanied 
l»v  fligbt-bliuduess  (which  see). 

Lupus  op  the  Conjunctiva  occurs  as  a  primary  disease  or  extends 
to  the  membrane  from  tlie  snrrotinding  intt^umeiit  (jiage  60).  It  afUH^ars 
iuthe  form  of  red,  gramdat ion-like  i>atches.  In  n  nx»Q  rejxtrted  l>y  Graml- 
launt,*  iooculation  experiments  with  the  excised  growth  resulted  in  ap- 
pearances similar  to  those  produced  where  tuberculous  human  lung  was 
enjuloycd* 

.\MYLorD  Degeneration  of  the  CoNJUNfTiVA  is  a  rare  disuixier, 
ifl  which  pale-yellowish  mavises  appear  chiefly  in  ihe  palpebral  eunjiuictiva. 
h  has  been  supposed  to  arise  from  granular  ophthalmia,  but,  aceurding  to 
fiaehlnianu,  these  gi*owths  are  indcjx'ndcut  of  tracJioma.  They  disapijcar 
aibr  extirpation,  which  is  the  proper  treatment,  and  their  structure  is  the 
same  as  that  of  lymphoid  tinnors  in  which  a  hyaliue  degeneration  may  be 
foand,  which  is  in  all  probability  an  antecedent  conditiou. 

Chemosis  op  the  Conjunctb'a  occurs  when  the  connective-tissue 
is  distended  with  serum,  and  is  often  associated  with  inflammatory 
It  is  mostly  a  symptom  of  some  other  disease, — for  example, 
acute  conjunctivitis,  choroiditis,  iritis,  or  orbital  cellulitis.  Severe  cedema  of 
theooDJunctiva,  with  great  swelling  and  hyjx'iwmia,  may  api>ear  witliout  any 
apparent  cause  and  with  marked  suddenness.  In  paralysis  of  the  external 
straight  muscles  tlie  overlying  conjunctiva  is  often  decidedly  cwJematous  and 
may  be  an  early  symptom  of  such  an  accident.  I  have  seen  aeute  cheniy- 
*jjs*  in  young  adults  follow  the  administration  of  ascending  doses  of  iodide 
of  |x>tassinm,  and  in  one  iustauLe  sucwed  a  general  outbreak  of  urticaria. 

Treatment,— The  swelling  may  Ik'  rt^luced  by  the  application  of  cold, 
possibly  by  pricking  the  tissues,  and  later  by  the  use  of  some  astringent,  like 
tlum. 

HcMORRiTAOE  FROM  THE  CONJUNCTIVA* — This  usually  occurs  as  an 

»  Abst,  in  Archives  of  Ophthiilmology,  1888,  p.  120. 
«  Klin.  MonnL-bl.  f.  AuyoiibL-ilkunde,  vol.  xxiii.  p.  329. 

•  Arat'ricun  Juurnnl  of  Ophthalmology,  June,  1887. 

•  Annual  of  the  Universn!  Modioli  St'iences,  1889,  vol.  iv. 
'  AmericftA  Jaurnal  of  Uphthiilmology,  December,  11587. 
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eochymosis  beneath  the  coujuactiva  scleraa,  the  meshes  of  the  conuective 
tissue  being  filk-il  with  hlcKxl-elut  as  the  result  of  some  violent  strainii 
during  a  paroxysm  of  whooping-eough.    It  raay  arise  from  injm'v  or  with- 
out obvious  cause,  and  has  been  seen  occurring  spontaneously  abiut  the 
iiK'iistruiil  eptK'Ii  in  young  girls.     Pomeroy  ^  has  recorded  a  well-uigh   fatal 
hemorrhage  following  the  instillation  of  nitrate  of  silver,  and  Schmidt- 
liimpler*  has  seen  death  Ibllow  hemorrhage  from  this  membrane,  but  tl 
ciuise  of  the  blwdiug   was  not  deterniinetL     Ordinarily,   sul)conjunctiva 
hemorrhage  will  subside  by  absorption,  and  ixH]uires  no  U-catmeut. 

Pterygium  is  a  hypertropliic  fold  of  conjunctiva  ext^niding  from  the 
jK^riphery  of  the  globe  towards  the  eilge  of  the  cornea.  It  varies  in  cole 
and  thickness  acf^rtling  to  the  aniouut  of  hypertrophy  and  the  presence  of 
bl<Kxl-vcssels.  Its  most  fret|uent  situation,  txir responding  to  the  course  of 
the  recti  muscles,  is  at  the  inner  side  of  the  eyebalU  more  rarely  at  the  outer, 
very  exceptionally  at  the  upi>er  or  lower.  Tiie  disease,  never  of  frefpifiit 
occTUTcnce,  is  rare  in  ehildreiL  Individuals  whose  occupation  exposes  them 
to  slight  injuries  of  the  eye  are  pre(h*t*potied  to  its  formation.  Poucet  has 
describtxl  niicrol>es  in  canncclion  with  the  formation  of  pten-gia.  They 
CK'casionally  arise  as  tlie  result  of  a  blennorrlicea,  during  which  the  con-^ 
junctiva  has  become  attachefl  to  a  corneal  ulcer.  Knapp  (foe.  eit.)  lias  roM^ 
portetl  one  such  case  where  the  pterygium  had  the  sujx'nor  situation  after 
purulent  ophthalmia.  Thickenings  of  tlie  conjunctival  membrane  in  all 
jmrticulars  resembling  pterygium  have  been  described  as  congenital  affections. 
In  one  such  case^  recorded  by  Strawbridge,^  the  growth  sprang  from  the 
outer  commissure  and  covered  the  corneie  to  fully  onolialf  their  surface. 
The  treatment  consists  either  in  excision,  transplantation,  straugulatiou  by 
means  of  a  ligature^  or  evulsion  as  recommended  by  Prince. 

Tumors  of  the  Conjunctiva. — As  congenital  forms,  angiomas, 
lymphangiomas,  dermoid  gro-Nvths,  and  pigmenttnl  gpots  have  been  de- 
scribed. Although  the  latter  may  be  congenital,  it  should  be  remembered 
that  tfiey  appear  after  the  healing  of  variolous  pustules  when  tltey  oceur 
upon  the  conjunctiva.  The  other  tumors  whieh  have  their  habitat  upon  the 
conjunctiva  are  lipoma,  fibroma,  osteoma,  papilloma,  and  sarcoma,  LijKjma, 
according  to  Von  Graefe,  apj>ears  to  l>e  most  ei>mmon  in  the  region  between 
the  superior  and  the  external  rectus,  and  may  be  mistaken  for  the  dennoid 
growtli  (Horner).  Osteomas  appear  as  small  nodules  of  bone  surroundetl 
by  fat  and  firm  connective  tissue  (Sncll,  Schweigger).  Ijoring*  saw  a  case 
of  this  nature  in  a  child  eight  months  old.  Papilloma  arises  from  tht^  limbus 
conjiiucliva.  I  have  seen  one  instance  apparently  f(*!low  a  burn  oC  the  con- 
junctiva.*   Cysticerci  have  been  extracted  from  the  snbconjuncti\*al  tissue 


1  New  York  Hodical  Rword,  August  20»  1887- 

'  Klin.  Mnniit-*lil.  f.  AuEjfnhtilkurtdc-,  October,  1887. 

■  Ttansactiuns  nf  tin.-  Ameiiciiri  Ophtbalmologicul  8t»cii'tyt  1878-1870.  vol.  ij.  p.  886. 

•  Aix'hivt'S  of  Ophlhnlniol<.£»v.  1883.  p.  523. 

*  Tninsactions  of  the  Pnih<>K>gical  Society  of  PhiluJel|.liiu,  1880. 
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of  children  by  Makrocki/  Hirscliberji^,*  and  othei*s.  Sarcoma,  both  of  the 
|)igniL'UUHl  and  the  impigraeiitL'd  variety,  <xx.*iirs,  usually  the  Jbrmcr,  and  gcn- 
eraily  arising  from  the  bulbar  conjunctiva.  Fielchenfeld^  has  dcscTibetl  an 
onpigmeDtcd  sarcoma  of  the  conjunctiva  palpebrarum  in  a  girl  of  sixteen.* 
Treatment. — Excision  of  these  growtlis  is  the  only  treatment,  either 
ilooeor  ia  addition  to  cauterization  of  their  leases.  In  sarcoma  of  the  etm- 
jouctiva  it  will  be  necessary  to  discuss  the  propriety  of  enucleation  of  the 
entire  eye. 


AFFEOTIOI^^S  OF  THE  CORNEA, 

Equal  in  importance  to  the  group  of  diseases  just  concluded  are  the 
aftctlons  of  the  cornea.    In  Horner's  statistics  tliey  constitute  twenty-seven 
ami  twotenths  per  cent,  of  the  whole  number,  and  among  one  thousand 
seven  hundre<i  and  eight  rec-orded  cases  in  the  Chi!dren*s  Hospital  of  this 
citr  twenty-five  and  six-tenths  per  cent,  were  treated  for  the  various  dis- 
orders of  the  cM>niea.     Many  tyjx^s  of  corneal  inflammation  exist,  and,  al- 
though it  is  castomary  to  divide  these  diseases  into  suitable  groups,  it  is  by 
00  means  possible  to  refer  in  each  instance  to  one  or  other  of  these  divisions. 
Tnder  the  general  term  keratitis  we  include  the  divers  forms  of  inflamma- 
tory affections  of  the  cornea,  and  to  all  of  them,  if  ulceration  is  present, 
certain  well-marked  symptoms  belong, — pain,  congestion  of  the  vessels  of 
the  circnmcorneal  area,  photophobia  and  blepharospasm,  and  loss  of  the 
sobfitaoce  or  transparency  of  the  cornea. 


PHLYCTENULAR   KEHATITIS. 

Synonyinee. — Strumous  keratitis,  Pustular  keratitis,  Vesicular  kera- 
titis. 

Deflnitioii. — This  is  characterized  by  the  formation  ujjon  some  portion 
of  the  cornea  of  small  papules  or  pustules,  and  is  accompanied  by  dread 
of  light  and  blepharosjxism, 

Etiology,^The  disease  is  quite  constantly  seen  in  strumous  subjects. 
It  often  follows  in  the  wake  of  an  attack  of  measles  or  other  acute  ex- 
anthera.  It  is  distinctly  under  the  influence  of  climate,  and  is  usually  ag- 
gravated by  warm,  moist  weutlier.  Micro-orgauisms  probably  play  a  r6le 
in  its  production,  and  Burchardt*  has  described  co<.x.-i  which  greatly  resembled 
the  C(xt?u8  flavus  dc«iidens  (Flucgge)  aud  to  which  he  attributed  a  causative 
action.  There  is  a  close  connection  between  tliis  form  of  keratitis  and  in- 
llaramatory  lesions  existing  In  the  nasal  fossa  which  are  the  source  of  an 

«  AUL  in  Archives  of  Opbthttlninlogy,  1884,  p,  484. 

'  Centralblntt  f.  pnikt.  Augwnheilkunde,  June,  1879. 

»  Ibid.,  April,  1888. 

*  F<tr  nphiliiit*  distniso^  of  the  cnnjutu'tivH.  «w?  Discuses  of  the  Eydids,  page  57. 

»  CeninilbliUl  f.  pnikl.  Augunheilkunde.  Febmtiry,  1887. 
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infectious  pus.  Thus,  io  twenty-six  observatioua  Augagneur^  found 
phlyctcuules  on  the  cornea  succeeded  a  rhinitis  of  this  character.  Mai 
has  uttonipkM]  to  demoDstrato  a  relatiou  Ix'tueeu  keratitis  and  astiginatij 

Symptoms. — The  phlyctenules,  which   consist   iu   the  early  stage 
minute  suljcpithelial  collections  of   round  cells,   ap|)ear  upon  the  cch 
usually  at  or  near  the  corneo-scleral  junction.     They  vary  in  size  froi 
poppy-seed  to  a  millet-seed  ;  tlieir  tops,  at  fii^st  gniy,  speedily  grow  yell 
break  down,  and  form  sujwrficial  idc^rs.     They  are  accoin|»auied  by  deci 
local  congestion,  increased  laeliryination,  and  photophobia.     The  paljx'l 
t^njunctJva,  always  hypera^inic,  may  remain  translucent  and  bathed  iu  tej 
or  the  disorder  is  not  infretjnently  acconipanietl  Ijy  muco-punilent  discha 
aud  a  velvety  condition  of  the  conjunctiva,  under  which  circumstance  ii 
spoken  of  as  pMi/ctenular  kendltis  with  caktrrL     When  the  i>hotophobM 
severe,  the  child  buries  its  head  dwply  in  the  U'dehtthes ;  the  lids  are  sp 
mrxlically  closal,  rendering  inspection  of  the  eye  difficult,  at  times  vvell-ui 
iniixjssible.     The  dread  of  light  and  the  bIepIiarosi«ism  arc  probably  due 
direct  Jrritatiou  of  the  corneal  nerves,  as  IwanofF  found  the  cellular  iufitti 
tion  situate<l  along  the  course  of  the  uerves.     The  pustule,  when  it  biiea 
down,  forms  a  phii^cienular  uket'y  which  may  remain  at  its  original  s€ 
near  the  margin,  or  cree[)  towaitls  the  ueuti"c  of  the  cornea,  followed  by 
bundle  of  thickly-crowded  blood-vessels  (iascicular  keratitis).    These,  whi 
the  ulcer  heals,  disappear,  but  a  stripe  of  opacity   ivmains.     Under  tl 
name  mar^imd  keratUis  a  variety  of  this  inflammation  exists  where  nurae 
ous  phlyctenules  extend  along  tiie  nni  of  the  cornea,  giving  rise  to  a  proce 
which  ma}'  cease  here^  or  may  by  further  invasion  produce  vascular  uloer 
More  dangerous  than  any  of  the  other  varieties  is  the  formation  of  a  siugl 
pustule  just  at  the  c<jrnefd  boi*der,  which  siJeedily  ulcerat*,'s  aud  is  surrouadc* 
by  a  yellow  area  of  infiltration,  with  a  strong  tendency  to  perfomte.     I] 
these  inflammations  constantly  recur,  the  cornea  becomes  cloudLtl,  unevei 
from  loss  of  epithelium,  and  covered  by  imraerous  superficial  vessels,  thi 
whole  forming  the  so-called  phltfclejiular  pannus. 

Diagnosis.- — ^This  pivn-nts  no  difficulties,  the  ap]>carance  by  direoi 
ins|)ection  rendering  the  nature  of  the  disease  evident, 

PrognoeiB. — The  coui^se  varies  greatly  ;  in  mild  cases  healing  take^ 
place  with  only  a  slight  loss  of  substance,  and  the  resulting  scar  is  scarcely 
discernible.  Not  so  witti  the  severe  forms,  in  which  thei-e  has  been  decidc<l 
loss  of  substance  and  a  distinct  sear-tissue  remains,  or  in  which  deep  ulcer- 
ation with  jjerforation  oceurs,  or  where  a>nstaiitly-re'*'urring  vascular  ulcera- 
tion leaves  an  uneven  and  roughened  surface.  In  diildren  of  tlie  strumous 
type,  es|xx'ially  if  their  surroundings  are  indavorablcj  phlyctcuular  keratitis 
may  be  one  of  the  most  stubborn  of  corneal  dist^ases. 

Treatment. — In  onler  to  make  a  thorough  application  of  tlie  local 

1  Recuuii  d'Opbtalmologie,  October,  1888,  p.  631. 

'  Animltts  d'OcuUstique,  torn.  xc.  pp.  14,  176  j  lotu,  xci.  pp.  44,  209. 
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rpmedles,  tlic  cliiUrs  head  should  be  takcu  hetweeu  the  surgeon's  knees, 
M'liile the  attendaot  hold*  the  hands  ujmI  IxkIv,  and  tlie  I id.s  are  separated; 
ihe  cornea  will  usually  roll  out  of  siglit,  hut  may  gradually  Iw  coaxed  into 
view.  Sometimes  a  lid-elevator  is  useful,  and  a  few  whiifs  of  etlier  or 
of  rhloroform  may  be  necessary.  If  much  seeretiou  is  preisent,  bofJc  acid 
^liition  is  to  be  employeil,  and  atropine  drops  suffieieat  to  maintain 
nmlriasis.  Cocaine,  judiciously  used,  will  allay  the  photophobia,  but 
iti  oiDtiouous  applic-ation  when  corneal  ulcers  exist  is  to  be  deprecated, 
Lalf-r,  ao  oiutment  of  the  yellow  oxide  of  meixuny,  either  with  or  without 
the  addition  of  atropine,  or  calomel,  provided  no  form  of  iodide  is  being  ex- 
hililtid,  dusted  into  the  cnnjiuictiva,  may  be  employed.  The  eyes  sLuukl  be 
ptated  with  goggles,  and  the  child  encouraged  not  to  bury  its  head  iu  the 
bedclothes.  The  best  [)o8sible  hygienic  surroundings  must  be  obtained, 
with  fresh  air  and  wholesome  focwL  Co<l-Iiver  oil,  iron,  quinine,  often 
suitably  given  with  pepsin,  and  ai-seuie,  are  tlie  mast  acceptable  internal 
remtdies.  Douching  tlie  eyes  with  cold  water  will  subdue  tlie  dread  of 
light,  and  touching  the  ulcerated  external  commissure,  ^vhich  almost  in- 
variably exists  in  these  cases,  with  a  crystal  of  bluestone,  as  Koller  (/oc. 
aL)  liaa  suggested,  hel]Ks  to  relieve  the  blepharos[>asiu.  The  uriue  should 
be  examined  in  all  these  cases ;  and  scrupulous  attention  to  ttie  condition 
of  the  alimentary  canal  is  an  in)|K>rtant  factor  iu  the  treatment.  If  rhinitis 
ispnsent,  this  must  be  attended  to:  for  this  purpose  Augagueur  employs 
a  pwder  comp<Jsed  of  erpial  pails  of  jjulverized  camphor,  boric  acid,  and 
subnitrate  of  bismuth.  I  can  recfjmmcud  this  treatment,  esiM'cially  if  the 
Uftjal  fossffi  are  thoroughly  cleansetl  with  Dobell's  solution  before  the 
ittsufQation  of  this  powder.  In  stui)lx>rn  forms  of  recurring  vascular  idcer 
•ud  deep  ulceration,  the  use  of  the  thermo-cautery  in  the  manner  later 
described  is  productive  of  excellent  results.  After  hcaliug,  any  refractiou- 
wror  should  be  connected. 

CORNEAL   ULCERS. 

In  addition  to  the  varieties  of  corneal  ulcers  just  described,  others 
rtraain  which  may  he  elassifial  under  four  headings : 

L  Small  Central  Ulcer. — This  appeai^s  as  a  gray  or  gray-white  o{iacity 
ill  the  <«ntre  of  the  cornea,  and  is  not  atxiompauied  by  miuh  vascularity 
or  dread  of  light.  The  elevation  is  slightly  cone-shaped  until  the  whitish 
lop  breaks  down  into  a  shallow  depression.     Usually  single,  this  form  of 

»uJoer  may  be  multiple,  and  under  any  circumstanws  it  tends  to  recur.  It  is 
teen  in  young  children  who  have  been  jHKirly  nourished  and  are  of  a  stru- 
mous habit.  While  healing  generally  occurs  with  promptness,  the  tendency 
to  recurrence  leaves  jwrniauent  opacity,  which,  IVom  its  central  situation, 
may  seriously  impair  vision.  If  neglecteil,  and  iu  (witients  of  bad  nutrition, 
this  ulcer  occasionally  forms  au  abscess  of  the  cornea. 

2.  Excavated  or  Gouged-out  Ulcer, — This  form  of  ulcer,  often  seen  in 
children,  most  troublesome  bemuse  it  is  so  rebellious  to  treatmcut,  has  its 
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seat  near  the  corneal  margin.  Its  presence  may  be  entirely  overlooked,  on 
account  of  the  abs(?uce  of  congestion,  and  because  in  appearance  it  is  a  small 
punched-out  excavation,  witli  transparent  bt)ttom  and  free  from  any  otnii]iie 
suiTonnding  infiltration.  The  disease  probably  dejK'nds  uiwn  some  failure 
in  the  mitrition  of  the  cornea  due  to  nervous  disturbance.  When  hcmling 
is  about  to  take  place,  the  floor  of  the  ulcer  loses  its  Iransluceucy  and  a  few 
vessels  of  repair  pass  to  its  margin. 

3.  Shnflow  Gnirdt  lUcer. — In  a  certain  niiml>er  of  cases  a  shallow 
nearly  central  ulcer  appeal's,  with  a  sliglitly  turbid  base,  unattended  with 
any  considerable  pain  or  photophobia.  It  is  essentially  chmuic  in  its 
course,  and  when  healing  finally  takes  place  a  faintly  opacjue  facet  remains. 
It  is  found  in  anaemic  or  scnjfulous  patients,  and  ts  occasionally  seen  iu 
subjects  of  long-standing  granular  lids. 

4.  Lifecfuif/  or  Shughi'ng  llfctr  {Furnkjit  KeratitiH). — I'^lcers  unattended 
by  vessels  of  impair,  which  spread  widely  from  one  border  and  become 
readily  complicated  with  hypopyon  and  iritis,  and  wliich  are  often  the  re- 
sult of  a  trifling  injury,  usually  affect  elderly  people  and  those  whose  nutri- 
tion is  depressed.  Most  important  among  these  are  the  serpif/inous  or  creep- 
ing uleer  of  Saemisch,  and  the  circuhr  ideer.  But  sloughing  ulcers  are  not 
confinwl  to  aged  subjects:  the  small  central  ulcer,  as  alretidy  noted,  may 
spread  and  form  an  abscess.  Usually  in  the  early  stage  a  nearly  central 
gray  area  forms,  over  which  the  epithelium  may  be  unbroken,  tlnnigh  dis- 
colored. This  s]M3edily  becomes  yellow,  notches  laterally,  bulges  forwanl, 
and  finally  bursts  entirely,  leaving  a  more  or  less  ragged  ulcer  on'ercd  with 
tenacious  pus  and  forming  the  condition  spoken  of  as  abscess  of  tJie  cornea  ; 
or  it  may  evacuate  posteriorly  and  cause  a  collection  of  pus  in  the  lowest 
part  of  the  anterior  chamber,  or  an  hyfM^pyon,  This  combinatioJi  of  su|>- 
puration  in  the  cornea  with  pus  in  the  anterior  chamlxT  is  often  called  hifpo- 
pyon-keraiitiii^  a  name  originally  suggested  by  Roser,  while  onyx  is  the  term 
applied  to  that  condition  when  the  suppuration  j>asscs  between  the  layers  of 
the  cornea  and  settles  in  its  most  dependent  portion.  Purulent  keratitis  is 
usimlly  accijmpuuied  by  severe  pin  in  the  brow,  the  eye  is  intensely  tender, 
and  the  vision  is  reduced  to  mere  light-i>erccption.  The  iris  becomes  hy- 
penemic,  infiarm^l,  and  posterior  syuechise  form  if  unchecked  ;  the  entire 
cornea,  is  rcihicc<I  to  a  softened  mass,  whi<'l],  when  it  seiiaratcs,  allows  the 
iris  to  fall  forwanl  and  become  adherent  in  the  lymph  which  ultimately 
closes  the  aperture,  and  all  the  results  of  perforation  follow.    (Sec  page  80.) 

Etioloery* — Sloughing  ulcers  of  the  character  described  are  dependent 
uix)n  1q«^1  infection,  and  most  fret|uently  result  from  an  injury  to  the  cornea 
from  a  chip  of  stone,  a  chestnut-burr,  or  the  like,  which  of  itself  may  i-ause 
an  insignifimnt  wound,  but,  in  an  Individual  unfavorably  disi^scil  to  kind 
healing,  may  terminate,  through  the  microbic  infection,  in  this  dangerous 
form  of  inflammation.  A  certain  number  of  cases  have  l>een  ascribed  to 
cold,  and  in  still  others  no  definite  cause  can  be  ascertainetl.  Most  violent 
forms  of  suppurative  keratitis  iyccvki  dui*ing  attacks  of  small-pox ;  the  pus- 
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toles,  however,  rarely  form  upon  the  ooruea.  lodeed,  it  has  been  said  that 
ttH?r  are  never  so  situated,  thougli  Horner  in  one  instance  oi)sen'ed  a  single 
ulcer  the  origin  of  which  he  believed  to  have  been  a  corneal  pustule. 

Alscess  of  the  cornea  occasionally  accom|>anies  scarlatina,  measles,  and 
trphoid  fever  ;  its  association  with  violent  types  of  ctmjunctival  iuMamma- 
tion  lins  already  receivwl  attention.     A  variety  of  abscess  of  the  cornea, 
Don-inHammatory  in  character,  has  been  described  by  Von  Graefe '  as  occur- 
ring in  scrofulous  children  under  eight  years  of  age,  without  any  healing 
tendency  and  with  almost  an  entire  absence  of  Robje<^'tive  symptoms.     The 
character  of  the  iuflaniniatiou  and  the  coustitutiou  of  its  subjects  have  led 
Borne  to  oonsider  it  a  form  of  tuberculosis  of  the  cornea,  the  jwssibility  of 
y^hich  the  exi>erimeuts  of  Panas  and  Vasseaux-  liave  demonstrataL 

Results  of  Corneal  Ulceration. — Opacities  nii>re  or  less  permanent 
follow  all  ulceration  of  the  cornea.  If  the  opacity  is  slight,  it  is  siHjken 
as  a  nebnhi  or  macula ;  if  dense,  as  a  hifcoma,  which,  accordingly  as  the 
is  or  is  uot  attached  to  its  posterior  surface,  is  dt^stTilKtl  as  adherent  or 
It  is  evident  that  ujxm  the  pusition  of  the  opacity  in  the 
cornea  dept^uds  its  influence  upon  vision.  The  more  central  it  is,  or  rather 
the  more  directly  it  encroaches  uiH>n  the  pupillary  region,  the  gi^eater  will 
be  the  disturbance  of  direct  vision.  Irregularities  in  the  curvature  of  the 
cornea  distort  the  retinal  images  and  are  fruit i'ul  sources  of  mixed  astigma- 
tism. When  jierforation  has  followed  ulceration  and  the  iris  hiis  remained 
entangled  in  the  ajjertiire,  an  anterior  synechia  results.  An  eye  thus 
oiSicted  may  become  quiet,  and  even  retain,  either  ^vith  or  without  ojjerative 
interference,  useful  vision ;  but  it  may  e^iually  well  be  a  continual  source 
of  annoyance,  subject  to  recurring  attacks  of  inflammation,  and  breed  sym- 
pathetic irritation  in  the  fellow-eye. 

The  distention  of  a  cicatrix  to  whose  inner  surface  the  iris  is  attached 
constitutes  a  corneal  staphijlomay  which  is  caileil  total  when  the  entii'c  cornea 
is  involved,  and  partial  when  only  a  portion  is 
include<l.  The  mechanism  of  tliis  formation  is 
briefly  as  follows.  A  perforation  takes  place,  and 
the  iris  lalls  forward  and  attaches  itself  to,  or  pro- 
trudes through,  the  opening,  becoming  fixed  there 
by  the  lymph  tlirown  out  in  the  process  of  ro|»air. 
The  scar-tissue  which  remains  fails  to  withstand 
the  intraocular  tension,  aud  that  portion  of  the 
cornea  is  pushed  forward  beyond  its  tiormal  ciir- 
,ture,  forming  a  poueh-like  deformity,  or  per- 
ineludiug  its  entire  surface.  The  [>rotru- 
inay  flatten  down,  and  under  the  influence  of  fresh  inflammation  bulge 
forward  again,  or  may  extend  between  the  iialpebml  fissure  and  prevent 
the  lids  from  closing. 


Fio.  12. 


staph yluma  of  the  come&. 


»  Archiv  f.  Ophth.,  vl.  2,  136. 


'  Areli.  d'Oph.,  1885,  v.  193, 
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Treatment  of  Ulcere  of  the  Cornea. — It  is  manifestly  irapossibi 
lay  down  lianl-atid-fast  iJDes  for  the  treatment  of  corneal  ulceration ;  ] 
in  list  be  governed  by  the  exigencies  of  each  case;  but  certain  pHuciplee 
local  treatment  are  cummon  to  the  various  tvjies, 

Pain^  photophobia,  ami  congestion  are  to  be  reliev^ed  by  the  pi 
ali*eady  suggestetl  in  treating  of  phlyeteuular  keratitis.  In  mild  ci 
atropine,  combined,  witli  due  caution,  with  ctjcaine,  a  lotion  of  boric  a( 
and  a  |»air  of  smoked  glasses  usually  suffice.  In  chronic  cases  a  seton 
the  temple  has  Ix^n  advised. 

After  the  subsidence  of  the  acute  symptoms,  or  when  the  ulcer  fr 
the  beginning  is  unat'conn>anied  by  these,  local  stimulation  should  be  pr. 
tised.     This  is  best  done  with  an  ointment  of  the  yellow  oxide  of  mercu 
a  small  portion  being  introduced  Iwtween  the  lids  morning  ami  evenit 
Calomel  dusteil  into  the  eye  is  likewise  of  excellent  repute,  provided  t 
{latient  is  not  taking  icdide  of  [lotassinm.     Direct  stimulatioti  of  the  uk 
with  nitrate  of  silver  (five  grains  to  the  ounce)  has  been  recommended,- 
au  application  of  great  value  if  cautiously  and  projierly  usetl.     Whenev 
wrnral  ulceration  is  accompanied  by  conjunctivitis,  the  inner  surfaces  t 
the  lids  should  be  daily  brushed  over  with  a  weak  solution  of  nitrate  i 
silver,  aud  the  eul-de-sac  carefully  cleansed  with  a  boric-acid  solution  < 
the  collyrium  of  bichloride  of  mercury. 

In  all  forms  of  severe  corneal  ulceration,  in  sloughing  and  spnwlin 
ulcers,  either  with  or  without  hypopyon,  other  and  moi*e  decided  metlnids  ai 
applicable.     It  has  l>eeu  and  is  a  universal  practice  to  instil  atropine  drop! 
because  of  their  anodyne  effect,  and  because  they  lessen  the  liability  t 
iritis,  mitigating  at  the  same  time  the  seventy  of  the  inflammation  througl 
iheir  iMJwer  to  contmct  the  vessels  of  the  ciliary  Region  and  diminish  th' 
suppi)'  of   nutritive   material   to   the  cornea.     In  many  cases,  however 
eseriue  is  the  better  drug,  either  because  it  lias  the  jKiwer  of  stop])ing  th< 
migitition  of  white  blood-eorpuseles,  or  promotes  absorption  through  dila- 
tation of  the  ciliary  vessels,  or  acts  locally  ujMjn  the  ulceration,  limiting  th< 
sloughing  process.     Furthermore,  if  the  tension  is  raised,  it  lowers  this, 
but  not  otherwise.     The  solution  employed  may  be  fiY>m  one-half  to  two 
grains  to  the  ounce.     Deep  ulcers  near  the  margin  of  the  cornea  are  those 
most  suitable  for  its  application.     Pain  is  relieved  and  the  process  of  repair 
encouraged  by  the  frerpiciit  application  of  hot  compresses  in  the  manner 
uhttttly  dt^Tibtnl.     (See  page  8:1) 

When  by  extension  of  the  ulcer  perforation  of  the  cornea  is  imminent,  an 
antiseptic  compressing  bandage  should  be  applied,  to  be  removtx^l  when  tbe 
necessary  Imiil  applications  are  made.  Long-continued  use  of  the  bandage 
is  often  followed  by  the  appearance  of  au  eezematous  eruption  u[X)n  the 
ski  a  of  tlie  lids.  This  siiould  be  treated  by  dusting  the  parts  with  calomel. 
Catarrh  of  the  conjunctiva  coutra-indic^tes  tlie  use  of  the  bandage  unless 
the  danger  of  jierforation  is  Imminent. 

If,  in  spite  of^  such  treatment,  the  local  infection  continues  to  spread, 
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this  must  be  checked  by  scraping  Or  by  the  use  of  the  actual  cautery.    The 

latter  may  l>e  either  a  small  Paqueliu  or  galvaiio-t^utery  :  when  neither  of 

tiieseisat  hand,  a  knitting-needle  or  platinum  probe,  as  recommeude^l  by 

Gruening,  heated  white-hot  in  the  flame  of  a  Biinsen  burner,  will  suffice. 

Tlie  edge  and  afterwards  the  fliwr  of  the  ulcer  should  be  well  bui-ned^  and, 

a^Mr.  Xettleship  has  suggestetl,  the  burn  may  Ix*  extended  a  tritle  beyond 

the  edge.     In  like  manner  an  ulcer  may  be  carefully  scraped  with  a  blunt 

nirette  and  thus  stimulated  to  healing.     Cocaine  Renders  cither  of  these 

little  operations  jjainless ;  Imt  in  young  and  restless  children  a  few  whifls 

of  ether  are  necessary,     I  have  had  the  roost  satisfactory  results  with  the 

aerial  eauteiy,  and  rccammend  the  treatment.     After  both  of  these  methods 

'<j<loform  shouhl  be  dusted  into  the  conjunctival  cul-de-sac.     The  direct 

application  to  the  floor  of  the  ulcer  of  a  solution  of  nitrate  of  silver  has 

already  been  referred  to,  and  has  many  advocates. 

The  formation  of  an  absceas  of  the  cornea  or  of  an  hypopyon  is  the 
signal  for  the  evacuation  of  the  pus.  This  may  be  done  by  a  simple  para- 
centesis of  the  cornea  in  its  lower  jxtrtiou,  or  by  the  more  formal  procedure 
of  Saemisch,  in  which  a  cataract-knife  is  entered  on  one  side  of  the  cornea 
with  its  cutting  edge  npwartl,  carried  across  the  anterior  chamber  to  the 
other  side  of  the  ulcer,  and  the  section  made  directly  through  the  diseased 
area,  evacuating  thus  at  the  same  time  the  collection  of  pus  in  the  layers  of 
the  oomea  and  at  the  Imttom  of  tlie  anterior  chamber.  A  great  objei-tion 
to  thia  operation  in  children  is  the  dtfliculty  of  keeping  them  quiet  after  its 
performance,  and  thus  increasing  the  liability,  always  present,  of  prolapse 
of  the  iris,  MoiXMjver,  it  is  surprising  how  in  them  absorption  of  the 
products  of  an  hypopyon  keratitis  will  follow  the  non-otierative  treatment 
already  dc^^-rii^ed.  The  use  of  the  actual  cautery  has  largely  substituted 
the  operation  of  Saemisch. 

If  perforation  occurs,  and  the  vigorous  use  of  atropine  or  eserine,  accoi-d- 
ing  to  the  situation,  fails  to  restore  the  prolapsed  iris,  this  should  be  drawn 
forward  through  the  aperture  and  excised,  or,  in  the  event  of  a  failure, 
a  later  iridectomy  may  be  made  through  an  incision  in  another  jmrt  of  the 
cornea.  The  most  a^ful  antiseptics  during  corneal  ulceration  are  boric 
acid,  bichloride  of  mercurj'  (one  to  eight  thousand),  and  iodofi>rm  in  the 
form  of  a  salve.  Stimulating  di'0|.)s  of  laudanum  or  chlorine- water  are 
occasionally  employed.  Accoi-ding  to  Dehenne '  and  othei*s,  irrigation  of 
the  lachrymal  caual  with  a  four-j)ei*-oeut.  solution  of  boric  acid  is  of  material 
aid  in  treatment. 

Oonsiiiuiional  Tmatmeni. — Attention  to  hygiene,  diet,  and  judicious 
internal  me<lication  are  of  paramount  importance.  The  child  should  not 
be  penned  up  in  a  dark  room,  but,  with  the  eyes  jH-operly  protected  with 
goggles,  should  go  out  into  the  fresh  air  every  day.  The  diet  must  be  nutri- 
tious and  easily  digested  :  tea,  coffee,  candies,  and  pastries  are  to  be  strictly 


»  Recueil  dUphulmok.gie,  1887,  pp.  20o-210. 
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forbidden.  If  struma  is  present,  ccnl-Iiver  oil,  lacto-pliosplmte  of  llmo,  an? 
iodide  of  iron  are  iudieated  ;  anaemia  is  best  treatetl  with  tlie  tiucturo  oi  the 
chloride  of  iron  ;  any  suspieioa  of  nmJarial  taint  rcfinii'es  the  use  of  quinine 
and  arsenic,  while  the  syphilitic  heritage  calls  fur  the  iodides  and  mepcuiy, 
especial ly  in  the  form  of  the  bichloride;  the  liest  laxative  in  calomel.  The 
urine  should  be  tarefuUy  examined  for  albumen  and  for  the  pruducts  whirJi 
indicate  imperfect  assimilation,  and  the  remedies  directed  according  to  the 
findings.  The  teeth  should  always  be  inspected,  and,  if  faulty,  the  ca,«ie 
turned  over  to  a  competent  dentist.  Bad  teeth  and  prop^T  ma.stication 
and  digestion  of  the  food  are  not  comi>atiblc,  and  the  octti^ioual  rela- 
tion of  cai'ious  teeth  to  diseases  of  the  eye  is  too  well  establisbetl  not  to 
render  their  examination  in  all  cases  of  corneal  ulceration  most  necessary. 
In  young  children  the  irritation  of  a  new  dentition  has  caused  abscess  of 
the  cornea,  and  in  the  hands  of  Gralezowski  ^  the  simple  lancing  of  the  gums 
in  an  eighteen-raonths-old  child  wa.s  followed  by  a  cure  of  the  corneal  ulcer- 
ation. I  have  more  than  once  obtained  valuable  results  by  such  methods,' 
Careful  inspection  of  the  uaso-[)haryux  is  necessary  here,  as  well  as  in  dis- 
eases of  the  lachrymal  apparatus  and  conjunctiva.  This  is  especially  true 
in  the  cases  of  phlyctenular  keratitis  which  are  so  often  accompanieti  by  an 
irritating  rhinitis.  For  this  purpose  I  have  found  the  powder  recommended 
by  Augagneur  (he.  eiL)  very  serviceable.     (See  |)Qge  103.)  ™ 

Trealnient  of  Re«ul(s  of  Gorneol  Ulceralion. — Opacities,  especially  ii^l 
young  children,  will  often  clear  up  in  a  surprising  manner.  By  far  the 
most  satisfactory  results  follow  massage  of  the  cornea,  as  originally  intro- 
duced by  Pagenstecher  and  recorameiidetl  by  Snell,^  Pfalz,*  and  others. 
The  massage  movement  should  be  made  ui>on  the  closed  h*d  of  the  cornea 
after  the  introduction  of  a  small  pitn.'e  of  the  yellow  oxide  of  mercury  salve. 
Some  irritation  accomiKiuies  the  method,  which  may  be  allaywl  by  the  occa- 
sional use  of  a  boric  acid  and  cocaine  wash*  I  have  employed  massage  of 
the  cx>ruea  with  excellent  results.* 

Dense  leucoma  cannot  be  influenced  by  such  practice.  Here  vision  may 
be  improved  by  an  iridectomy  for  a  new  pupil,  ainl  the  apjx-arancc  of  the 
eye  improved  by  tattooing  the  cornea  with  India  ink,  or,  as  has  been  recom- 
mended by  Vacher,  De  Wecker,  and  Levis,  the  colorings  of  the  iris  may  be 
imitated  by  using  for  this  purpose  many  colored  pigments.  In  recent  years 
attempts  have  been  made  at  transplantation  of  the  rabbit's  cc»rnea  for  tlie 
relief  of  these  central  oi>acities,  and  the  results  of  Von  Hlp|>el  have  in  one 
or  two  instances  been  encouraging.  Martin  of  Bonleaux,  and  Strawbridgc 
of  this  city,  have  piioposed  under  similar  circumstances  to  trephine  the 
eclem,  and  thus  create  a  new  pupih 


'  Journii]  d'Ophtalraolo-gie,  tome  i.  p.  606. 

«  University  Medicul  Mafirnzino,  October,  1888. 

■  Ophthalmic  Review,  1888. 

•  Editorial  in  Mt*dieiil  News,  February  23.  1880. 

'  University  Medicul  Magazine,  Septewb«r,  1689. 
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In  {Kirtial  staphyloma  uf  recent  tkte  a  compressitig  baiKlag^  is  to  Ik' 
applied  and  cseriDe  drops  used  daily.  If,  in  spite  of  this,  the  bulging  coii- 
tinues,  paracentesis  of  the  anterior  clmmberj  or  an  iridectomy  opposite  the 
clearest  jwrt  o£  the  cornea,  may  l)e  performed-  When  the  staphyloma  is 
oomplete  and  unsightly,  or  if  it  is  the  seat  of  jmin,  is  a  source  of  danger  to 
tlie  fcUowr-eye,  and  Its  vision  is  destmycd,  excision  of  the  globe  is  indicated, 
aji  operation  which  in  children  is  likely  to  be  followed  by  a  good  deal  of 
defonnity,  owing  to  the  shrinking  of  the  orbit  and  a  failure  of  development 
of  the  bones  upon  that  side.  Various  substitutes  for  tlie  excision  of  the  eye- 
ball are  practised.  Abscission,  or  the  removal  of  the  staphylomatous  cornea, 
leaves  a  movable  stump  for  carrying  an  artificial  eye.  Evisceration  is 
highly  recommended  by  Mules  of  Manchester  and  Graefe  of  Holland. 
Optioo-ciliary  neurotomy  is  an  operation  not  free  from  danger,  and  not  to 
be  recommended. 

VASCULAR   KERATITIS. 

Vascular  keratitis  is  a  superficial  vascularity  and  opacity  of  the  ct:>rnea, 
wd  is  seen  in  jmnnus  caused  by  granular  lids  (page  90),  and  in  the  phlyc- 
^_^  tenular  pannus  the  result  of  many  relapses  of  phlyctenular  keratitis  (page 
Hpl04).  Another  and  the  true  form  of  vascular  keratitis  is  chanicterized 
f  by  the  formation  of  two  opposite  vascular  areas  at  the  upper  and  lower 
F  margins  of  the  cornea^  which  approach  each  other  until  the  vasculari- 
[  zation  is  complete.  This  disease  is  met  with  in  young  adults  and  iu 
I  unhealthy  and  underitd  children.  The  second  eye  is  usually  attacked,  and, 
as  Mr.  Carter'  has  pointed  out,  the  anatomical  disoitier  indicates  a  jier- 
verted  action  of  the  nerves  which  govern  the  areas  affected,  and  places  it 
in  an  analog)*  with  herpes.  The  symptoms  begin  insidiously  with  slight 
intolerance  of  light,  preceding  the  appearance  at  the  upper  margin  of  the 
cornea  of  a  crescent  of  closely-armuged  blood-vessels,  which  as  they  advance 
push  before  them  a  border  of  corneal  opacity.  Simultaneously  the  same 
appcaraiif*cs  become  manifest  at  the  lower  margin.  Clearing  begins  at  the 
borders,  and  the  whitish  opacity  which  remains  leaves  the  centre  last  of  all. 
The  diagDoeia  is  readily  made  by  the  appearances  pointed  out,  but  in  its 
early  steles  the  lesion  may  be  mistaken  for  an  ordinary  conjunctivitis.  All 
the  cases  must  be  regarded  with  anxiety,  and  some  do  not  clear  up  entirely. 
Treatment. — The  principles  already  laid  down  with  relerence  to  proper 
diet  and  exercise  should  be  practiseiL  Alt  local  irritants  are  contra-in- 
dicated, but  atropine  and  cocaine  and  warm  fomentations  are  indicated 
during  the  acute  stages ;  later,  the  yellow  oxide  salve  and  calomel  may  be 
tried.  The  best  internal  treatment  is  a  prolonged  course  of  iron  and  bi- 
chloride of  mercurt^  Iridectomy  for  a  new  pupil  may  be  necessary,  and, 
as  Mr.  Carter  has  suggested,  the  convex  side  of  the  vascular  crescent  may 
be  touched  with  the  galvano-cauterj'. 
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INTERSTITIAL   KERATITIS. 

Synonymes.-^Syphiiitic,  Inherited,  SiKx^^ific,  Part'iichymatous,  Stni- 
mous,  and  Diffuse  Interstitial  keratitis. 

Deflnition. — This  is  a  diifusL'  keratitis  in  which  a  cJironic  iuflammation 
of  the  whole  thickness  of  the  cornea  takes  place,  until,  without  ulceration, 
the  cornea  passes  into  a  etmdition  of  luiiver-sal  thick  haziness. 

Btiolofiry. — Tlie  majority  of  cases  of  interstitial  keratitis,  as  was  origi- 
nally pointed  out  by  Hutchinson,^  are  due  to  inherited  syphilis;  in  rare  in- 
stances, to  acquired  syphilis.  In  fipite,  however,  of  the  not  infrequent 
occurrence  of  this  aifcction,  which  composes,  according  to  Horner  (he.  cii.\ 
one-half  per  t^nt.  of  all  gathertd  eye-diseases,  and  wliich  Hii'schberg^  has 
found  six  times  io  each  one  thousand  cases  among  sixteen  thousand  eight 
hundred  observations  in  eye-disoi"ders,  the  proof  of  the  <«u&e  is  not  always 
of  ready  deniunstration.  This  must  be  seaivhed  for  in  the  family  history, 
the  accompauyiug  symptoms,  and  the  afTected  eye. 

Nettleship,^  writing  concerning  this  point,  says,  "I  have  found  farther 
personal  evidences  of  inherited  syphilis  in  fifty-four  per  cent,  of  my  cases 
of  ioterstitial  keratitis,  and  evidence  in  the  family  history  iu  fourteen  per 
cent,  more ;  total,  sixty-eight  per  cent. ;  and  in  most  of  the  remaining 
thii-ty-tw^o  per  cent,  there  have  been  strong  reasons  to  suspect  it"  The 
pcrcx^ntage  of  cases  iu  which  inherited  syphilis  is  the  cause  is  given  by 
Saemisch  as  sixty-two,  Horner  sixty-two,  Michel  fifty,  and  Hirschlx'i'g 
sixty-one,  and  according  to  the  latter  observer  the  percentage  would  prul> 
ably  be  higher  if  the  sejmratiou  of  typical  cases  was  made  from  such  as 
were  similar  in  appearance.*  A.  Trousseau,*  among  forty  cases  of  inter- 
stitial keratitis,  found  three  only  in  which  syphilis  could  be  pr»sitively  ex- 
cluded. On  the  other  hand,  the  influents  of  hereditary  syphilis  in  the 
causation  of  this  disease  has  been  called  in  question  by  a  number  of  ol>- 
servers,  and  Panas,  because  of  the  configuration  of  the  teeth,  has  sought  to 
bring  the  disorder  io  association  with  rachitis. 

Poucet,'  Javal,^  and  Landolt*  have  seen  interslitial  keratitis  result  from 
malarial  cachexia,  and  Sedan^  of  Toulon  analyzal  thirty-four  cases,  finding 
sixteeji  times  syphilis  of  the  parents,  nine  times  scrofula  of  the  patients, 
and  twenty-seven  times  malaria.  I  have  seen  two  cases  of  this  disorder  of 
quite  typical  coui-se,  in  one  of  which  inherited  syphilis  was  present,  but  in 
the  other  this  could  not  be  demonstrated.  In  both  malaria  was  evident  by 
direct  history  and  by  periodical  temperature- ranges.     Struma,  however,  as 


'  Ophthalmic  Hof^pttal  Reports,  vol.  i. 

"  Centmlbktt  f.  prakt.  Awgenheilkunde,  July,  1888. 

»  Diseases  of  the  Eye,  1887,  p.  142. 

♦  Tbeae  flgurea  are  takea  from  Hirschlierg,  loc.  cit. 

»  Progr&s  M^.,  May  14,  1887;  Centralblatt,  May,  1887. 

"  Soc.  fratK?.  dOphtb.,  1887,  abet,  in  Archives  of  Ophthalmology,  1888,  voL  xvil. 

» Ibid.  »  Ibid. 

*  Recueil  d'Opbtalmologie,  September,  1867. 
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Nettlfsliip  and  others  have  shown,  probably  do^s  not  in  any  way  originiite 
this  Jfscuse,  Ix?rause  its  siibjt'i'ts  art?  not  ol\<?uor  sorofuhjiis  than  ottier  trfiil- 
(Irtfl,  nor  du  strumous  children  siitttr  more  from  this  ibrni  of  keratitis  than 
livm  ythers,  while  the  well-retH>gnized  scrofulous  eye-disea&es  are  st'ldora 
assxiated  with  this  form  nf  diffuse  kenititis. 

It  is  most  frequently  seen  between  the  ages  uf  five  and  fifteen,  occasion- 
ally as  early  as  three  years,  but  rarely  after  thirty.     Among  one  hiiudivd 
otigen'ations  Hirschberg  (^loc.  elt)  found  thirty-one  cases  in  tlie  fii'st  dt>eade, 
tliirty-seveu  in  the  second,  and  sixtt>en  in  the  third.     Power  ^  states  that  an 
I'laminalion  of  the  ward-books  of  the  Ophthahiiie  Department  of  St,  Bar- 
tJii)]iMnew*8   Hospital  shows   iuterstitial   keratitis  to   he  more  frequent  iu 
iliaaJes  than  iu  males:  the  average  age  for  males  tu  l)e  attacked  is  Ht^^j- 
ycare,  while  the  average  for  females  is  Ib^^  years;  whence  it  is  seen  that 
wouii'D  are  attacked  a  year  and  a  half  earlier,  the  average  being  reduced 
bv  the  greater  number  of  cases  iK-curring  about  the  srupervention  of  men- 
struation.   The  greater  immunity  of  the  male  sex  from  this  <l)sease  does  not 
apjiear  in  the  statistics  of  A.  W.  W.  Baker  and  J.  B.  Story,*  where  in  a  list 
of  forty-eiglit  cases  there  were  twenty-four  instances  of  each  sex.     Power 
liaaai?n  interstitial  keratitis  improve  by  the  development  of  menstruation, 
butMooren^  has  ol>served  the  same  disease  greatly  aggravated  by  tlie  nien- 
stnial  eixjch.     The  possibility  that  the  atfk'tion  occasionally  may  arise  in 
utero  has  been  raisetl.     R.  L.  Randolph  *  reports  a  congenital  donding  of 
tiw  (yjmea  affecting  two  sistei-s  which  lie  looketi  upon  as  a  congenital  form 
of  iaterstitial  keratitis,  not  differing  from  the  ordinary,  or  what  he  calltKl, 
in  contradistinction,  the  post-natal,  form  of  the  disease;  and  Saltani*  de- 
licribee  diffuse  corneal  opacity  iu  three  brothel's  and  sisters  wliieh  he  con- 
sidered the  remnant  of  an  iutra-uterine  interstitial  keratitis. 

Symptoms. — After  a  few  days  of  slight  ciliary  congestion  and  water- 
ing, a  faint  cloudiness,  usually,  but  not  always^  near  the  centre  nf  tlie  <'ornea, 
appears.  The  spots  of  haze,  if  carefully  examined,  will  be  found  to  be 
iuterstitial  opacities, — that  is,  within  the  strndurc  of  the  roriiea  itself,  and 
not  on  either  surface.  In  two  or  thrcx?  weeks  they  s[»read  until  the  whole 
wmea  is  invested  with  a  diffuse  haziness,  veiling  or  (completely  hiding  the 
^Iris,  except  perhaps  tlirough  a  narrow  rim  at  the  margin  of  the  cornea, 
^e  stearav  surface  has  olten  Ix-en  compared  to  ground  glass.  Careful  in- 
spection, however,  will  reveal  tliat  the  opacity  is  not  uniibrm,  but  contains 
rated  whiter  spots  scattered  through  it,  or,  as  Mr.  Hutchinsou  remarks, 
^centres,  as  it  were,  of  the  disease."  There  are  always  at  this  stage  ciliary 
cotJgestioD,  some  pain,  and  dread  of  light,     lJtoo4l-vessels  derived  from  the 


•Twnsactiom  of  the  Ophthulmological  Society  of  ihe  Uiiiled  Kingdoni,  vol.  viii, 
'  OphlhMlmic  Review,  1885,  vd.  iv.  p.  321. 
'  Quotc?d  by  PowtT,  IfK".  cil. 

*  American  .Toumul  of  the  MedicHl  Science*,  December,  1888. 

•  Bull.  d'Ocul.,  vol.  X.,  Noe.  10  nad  11 ;  ul&o  Archives  uf  Uphthulmology,  December, 
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ciliary  vessels,  and  formed  iu  the  layers  of  the  eoruea,  are  thickly 
produce  a  dull-rotl  cfilor,  or  the  **  .salmon  patch  of  Hiitchijustni."     ' 
patches  may  Ije  small  aud  crescent-sliai.Kxl,  or  large  ami  R't-tor-like.    I 
type,  ah-eady  descrilicd  under  vascular  keratitis,  the  vascularity  creeps 
above  aod  below  until  the  entire  cornea  is  cherry-red,  a  tyjie  seen  pro 
when  the  patient  is  struniuus  as  well  as  syjjhilitie.     The  suhjcHL'tive  s 
toms  of  irritability  and  photu|ihobia  are  more  i)ronounced  in  strumous 
dren.     Ulceration  rarely  mrnrs,     Hutchinson  iu  only  one  or  two  case, 
able  to  discover  uktrs  of  dislingnishal>le  size.    Collins'  saw  four  instf 
all  uf  which  commenced  witli  opacity  of  the  cornea,  followed  by  in 
vasculainty,  which  extended  over  the  Quthv  surface  exwpt  at  the  C€ 
part,  which  nlecratcdj  and  in  one  of  the  subjects  perforatiil,    Caudron 
recordetl  examples  preseutiuiij  the  appearance  of  pus  in  the  layers  o! 
cornea;  aud  I  have  seen  in  the  Children's  Hospital  of  this  city,  in  th< 
of  a  child  eight  years  of  age,  a  dense  central  opacity  with  a  yello 
collection  in  the  auterior  chamber  below,  resembliug  an  hypopyon. 

Iritis  aud  the  formation  of  synechise  are  not  uncommon ;  indeed,  Hii 
l>erg  (/fX\  cit)  thinks  they  are  prat"tic*ally  always  present,  and  that  the 
dus  is  more  fre^piently  involved  than  is  supposed, — sixteen  times  in  his 
hundred  cases.  Not  only  may  posterior  synechia  form,  but  Scbweigi 
has  reportt^l  a  case  of  iuteretitial  keratitis  iu  which,  owing  to  the  swel 
of  the  iris,  punctifbrni  attachments  (auterior  syuechiae)  formcil  betwee 
aud  the  cornea  without  any  perforation  of  the  latter  membrane.  luft 
matiou  of  the  ciliaiy  region  is  occasionally  encountered  j  secondary  gl 
coma  aud  shrJuking  of  the  eyeball  may  follow. 

In  the  coui*se  of  time,  varying  iu  accoi-dauec  with  the  treatment, 
eye  begins  to  clear,  usually  from  the  periphery.     Perfect  recovery  of 
transparency  must  be  rare,  but  often  the  rcmaiuiuf^  haze  is  so  slight  at 
cause  but  little   interference  with  vision.     In   bad   cases  a  dense  ceni 
opacity  remains,  but  even  this  iu  time  may  clear  up  iu  a  surprising  m 
ner.     Years  after  an  attack  of  interstitial   kej-alitis,  minute  vessels,  nea 
straight,  brauchiug  at  acute  angles  aud  short  txnids,  may  l»e  detected  in 
cornea.     According  to  Hii-schberg,  the  vessel-formation  never  subsides. t 
tirely,  aud  with  the  aid  of  a  corneal  loop  he  has  seen  this  thirteen  years  af 
an  attack.     Tlie  juTsence  of  these  vessels  an<l  the  de[X)sits  in  the  reti 
after  the  disease  may  be  utilized  for  the  diagnosis  of  inherited  syphilis. 

The  subjects  of  tyjiicnl  forms  of  this  disease  often  preseut  a  remarkal 
combination  of  physical  defects.  The  dwarfed  stature,  the  coarse  flab 
skin,  the  simkcn  nasal  bridge,  the  seal's  at  the  angle  of  the  mouth  and  t 
alfe  of  the  nose,  the  malformed  ix-rmancut  teeth,  in  which  especially  t 
central  incisors  have  vertically  notched  edges  (Hutch iusiui's  teeth),  ludelil 


*  Royal  London  Hnspital  Reports,  Janunry,  1887. 
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mm\i  the  iolieritance  of  the  jiatient.  Baker  aud  Stor>'  (/oc,  eit,)  fouud  this 
chanrter  of  teeth  present  thhtv-one  times  among  forly-eight  cases.  The 
pfPSrtiee  of  deafuess,  cicatrices  in  the  pharynx,  chronic  priostitls  of  the 
til)ia,  aud  indurated  post-cervical  and  cpitrocli Icar  lymphatic  glands,  still 
further  emphasize  the  syphilitic  taint. 

Diagnofiis. — A  mistake  in  diagnosis  cannot  readily  occur.  Tlic  course 
h  usually  quite  typiral,  and  the  associated  symptoms  characteristic.  The 
lension  of  the  ball  and  the  age  of  the  patient  help  to  exclude  primary  glau- 
(i>ma,  while  the  histort'  and  character  of  the  inflammation  ditlierentiate  it  from 
oM  corneal  niacnlas  aud  from  the  ditfusc  infiltration  of  the  cornea  which  is 
sometimes  seen  as  the  result  of  injury.  The  presence  of  the  minute  straight 
v>i*ls  is  always  good  evidence  of  former  interstitial  keratitis.  These  ves- 
*!s  must  lie  distinguished  from  those  which  ivmain  at\er  pauuus :  in  the 
latter  the}'  are  mure  superficial  and  pass  into  the  anterior  conjunctival  ves- 
sels, there  are  wdl-f<»rmcd  auastonioses,  tlie  broader  veins  niv  acconiptmied 
bv  finer  arteries,  antl  there  are  peculiar  ramifications  of  the  smaller  deep 
vessels  The  vessels  seen  in  corneal  seal's  after  ulceration  are  oon/inet]  to 
llifse;  the  rest  of  the  cornea  is  free. 

Proffnoeis. — The  duration  of  the  disease  is  always  lengthy;  from  six 
to  eighteen  months  are  usually  consuraed  iii  the  development  of  its  various 
■•^agcs.  The  second  eye  is  almost  certain  to  lie  attacked  in  fronj  a  few  weeks 
to  two  months ;  in  rare  instances  the  iuten-al  is  many  months,  or  even  a 
year,  and,  according  to  Hirschberg,  may  he  delayetl  from  five  to  six  ycai-s. 
The  ptient  or  his  friends  must  l>e  warned  of  this  fact.  A  return  to  j>er- 
fcct  transparency  is  unusual;  the  vessel- fornjatiou  ii]  the  cornt-a  probably 
Otver  subsides  entirely,  but  even  long-contiimcd  o|>acity  may  often,  iu  the 
oouree  of  time,  markedly  lessen,  and  reasonable  vision  eventually  be  rc- 
Moned.  The  occasional  onset  of  decp-scatetl  iuHammation  in  the  ciliary-  re- 
gion, aud  the  fact  that,  after  the  cornea  lias  clearetl,  the  opbthabnoscope  may 
discover  evidences  of  former  choroiditis  or  of  glaucomatous  cupping  of  the 
disk,  must  not  be  forgotten  in  rendering  a  ]>rognosis.  Relapses  are  frequent, 
and,  as  Hirschl>erg  has  pointed  out,  oa-nr  not  always  of  the  cornral  tlisease, 
hot  in  inflammations  of  the  iris  and  retina.  Abadie'  and  De  Wecker* 
"insider  the  disease  more  sevei-e  than  it  was  formerly  thought  to  Ijc. 

Treatment. — .\Il  imtating  apj)licatious  are  harmful.  Atropine,  to 
fiiaintain  mydriasis,  prevent  iritis,  ami  allay  inflammation,  is  to  lie  system- 
!»tically  employed  ;  if  the  irritation  is  great,  this  may  be  cautiously  com- 
iMDcd  with  cocaine.  Any  high  grade  of  inflatumation  calls  for  the  frtMrpieut 
"so  of  hot  fomentations,  and  tenderness  in  the  ciliary  region  will  be  rt'lievcil 
I'valeech  placed  upon  the  temple.  The  eyes  may  be  protected  from  dust 
bt  by  goggles  or  a  dark  shade.  The  best  general  medication  is  a 
Dtinucii  course  of  raercur)^  Certainly  in  children,  and  pwbably  in 
■D  instanoes,  the  most  satisfactory  method  of  administration  in  the  early 


»  Soc.  fhin<j.  d'Ophih.,  1887. 


»  Hill. 
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APFECriOXS  OF  THE   EYELrOS, 

stages  is  by  inunetioii, — f>iie  drachm  uf  the  uiiitmcMit  niblx'd  into  i\ 
once  or  twiee  a  day,  acconliug  U>  the  circiiiiistaiiws.     It  is  a  go<xl  \ 
order  the  mercurial  Cfiutmcot  put  up  in  oiuvdrachni  masses,  thus  st 
the  iuuuction  of  a  definite  quantity.     The  usual  precautious  in  reg 
eliaujjing  the  spots  for  the  rubbings  must  be  ul)serve(.l.     Whenevei 
tenderues.^  of  the  gums  is  appareutj  the  remedy  should  be  discuutinuc 
the  patient  put  ujm>u  a  wtui-se  of  iodide  of  iwtassium.    During  the  ad 
tration  of  the  inunetious,  eu*l-liver  uil  may  Ik;  advantageously  exhi 
later,  a  loug-continued  course  of  hiehloride  of  mercury  is  the  most  V£ 
remedy,  and,  as  many  of  the  [latients  are  aujemie,  this  is  readily  con 
with  tincture  of  chloride  of  iron.     A  suspicion  of  malaria  calls  fo 
nine  and  ai-senic,  and  in  any  event  they  are  useful  adjuvants,     \Vh 
irritation  has  subsided,  abs<jrption  of  the  remaining  o|>acity  is  lacilitai 
the  use  of  a  salve  of  yellow  oxide  of  mercury,  together  with  massa 
the  cornea.     Iridci^tomy,  if  the  tcnsi<ni  rises  and  glaucoma  tlircateni 
\)e    followed  by  extHjllent    results :    tliat   it  should   be  cmployetl   foi 
pupil  when  stubborn  central  opacity  remains  is  manifest.    Any  line  oi 
treatment,  and  due  precaution  hi  rcgartl  to  nonrishing  diet,  exereis* 
healthful  surroundings,  ia  short,  all  measures  which  elevate  the  stauda 
the  suffej^r*s  general  health,  are  iudif.'ated,     Abadie  and  others  have  r 
mended  that  the  mercury  Ix*  given  in  the  form  of  hypxlermic  injec 
A  trial  of  this  plan  ha^?  not  caused  me  to  abandon  the  older  methods. 

Keiiatiti.^  Punctata, — This  affection  is  almost  always  seconds 
disease  of  the  iris,  choroid,  or  vitreous,  and  is  cliaracterize*!  by  a  precij 
of  opaque  dots,  genei*aily  arranged  in  a  triangular  manner,  ujwju  the 
terior  elastic  lamina  of  the  cornea  (Descemet^s  membrane).    The  same 
is  also  appliixl  by  some  "wrtters  to  those  cases  in  which  isolated  wfiitish 
surrouudt^d  by  a  cloudy  area  apjH^r  in  the  pai*enchyma  of  the  cornea, 
disease  is  seen  in  children  before  puberty,  and  is  probably  syphilit 
origin.     Inflammatory  evidences,  the  apiM*arance  in  the  cornea  of  the  \ 
dots,  and  the  later  development  of  iritis  with  more  diffuse  c(n'ne:d  infi 
tiou,  characterize  the  disi'ase.     Imiide  of  potassium  and  bichloride  of  , 
cury  niv  the    pni|>er  internal  remedies.      A  continued  atropine  niydi 
should  be  maintaincil ;  later,  iridectomy  may  be  required  to  check  tlie  i 
or  for  optical  purposes. 

Malarial  Keratitis. — Any  f<irm  of  keratitis  may  l)e  aggravated 
sustained  by  the  presence  of  malaria.  The  relation  of  this  cachexia  t« 
tiammatory  diseases  of  the  cornea  lias  l)ecn  es|>cci{d!y  studied  in  this  ct 
try  by  Kipp*  of  Newark.  E.  van  Millfgau"'  has  described  an  essei 
form  of  keratitis  in  association  witli  intermittent  fever  similar  to  the  k 


'  Transaction*  of  the  American  Ophthslmological  Society,  1889, 
*  CentnUbUtt  f.  prakt.  Augeoheilkuxide,  1888. 
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titis  Jendritica  of  Hock,  Grut,  and  Emmert.  This  aj^jx^ai-s  as  a  sui>er- 
iictal  orosioD  of  the  rornea,  witli  Icx'al  pain,  photupliobia,  jK^ricorneal  injec- 
tion, and  ausesthesia,  together  witli  tiio  evident-e  of  nmljiria  in  (he  ripleen, 
rtc  Milhgau's  cases  occurred  in  adults.  lu  Kipp's  ca^^^'s  tlio  di.^t'asc  wiis 
olN^n-wi  chiefly  in  pei-sims  betwetMi  twenty  and  fifty  years  t>f  age;  five  oe- 
iwml  ia  persons  under  five  years,  and  one  in  a  nursing  baby  wliuse  mother 
hail  intermittent  fever.  The  treatment  of  such  cases,  in  addition  to  loca] 
seditive  measures,  resolves  itself  into  the  niaDagement  of  the  malaria  which 
is  tbetr  cause. 

Herpes  Corsem.^ — In  herj)e8  sioster  of  the  first  division  of  the  tri- 
facial, the  eye  may  become  affwted,  especially  if  the  ernptiiin  (Mvur  upon  the 
}>arts  supplied  by  the  nasal  branch.  The  pain  and  swelling  of  the  affected 
-ina  are  so  great  as  of\en  to  ivsemble  erj^sijielas,  and  ulceration  of  the  c«rnea 
ami  iritis  develop.  Herpes  zoster  ophthaimicuH  prevails  for  the  most  part 
lunong  adults,  but,  as  Horner  has  jM:»inted  out,  the  cornea  may  also  sutler  in 
connection  with  herpes  labialis  when  this  appears  in  childhood. 

83^mptoni8. — The  disease  l)egins  with  a  series  of  transparent  vesicles 
Mpoa  the  cornea,  mostly  near  its  margin^  with  pain  and  marked  lariuTma- 
tioo,  After  a  tinje  the  vesicles  burst,  and  an  irregular  area  of  Cdrueal 
('[Wcity  remains.  Iritis  may  occur.  The  disease  is  slow  in  progress,  and, 
ufter  recoveiy,  ojjacitics  iTraain,  Horner  observed  the  disorder  in  ctin- 
junction  with  lal)ral  herpes  associated  with  pneumonia,  bronchitis,  and 
citarrhal  conditions  of  the  respiratury  tract. 

Treatment. — This  consists  in  relieving  the  general  condition,  together 
with  the  local  ai>plicatiun  of  atropine  and  antiseptic  washes. 


CoxicAL  CoRNDA  (Keratotonts). — This  consists  in  a  coue-shap(Hl 
bulping  forward  of  the  cornea,  and  is  rarely  congenital.  It  is  mostly  seen 
ID  young  women,  and  usually  does  not  develop  until  after  the  age  of  filleen. 
Exhausting  illness  and  esjiecially  chronic  dysjK'[isia  have  been  as.sigiied  aa 
exciting  causes,  the  immediate  cause  l>eing  a  disturbance  in  the  relation  of 
Ae  intraocular  pressure  to  the  resistance  of  the  cornea.  The  eye  becomes 
myopic  and  highly  astigmatic.  Although  cylindrical  lenses  may  not  avail 
in  advanc»xl  cases,  ceitainly,  as  Thomson^  and  Wallace' of  this  city  have 
vdl  shown,  in  some  instances  their  em  ploy  merit  increases  markedly  the 
^sual  acuity.  If  the  aj>ex  of  the  cone  appears  t<i  he  thinning,  the  use  of  a 
*pak  solution  of  sulpliate  of  eserine  and  of  a  pi-essn re-bandage  is  indicated. 
Iridft'tomy  and  the  siil>stitution  for  the  ajK'x  of  the  ctme  of  a  contracting 
<^catrix  are  the  operative  measures  which  have  been  employed. 


'This  term  is  often,  as  Horner  observes,  incorrectly  uirfnd  as  synonj'tiioua  with  phlyc- 
tonolir  kern  litis. 

*  Tmrwftctions  of  the  Aimrican  Ophthivlmological  Society,  1874. 

*  iroJverRity  Medical  Magazine,  Jutiuury,  1889. 
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Itfections  of  the  eyelids, 

BrPHTH ALMr»s. — Synonymea.— Hy Jro|)lithal  inos  congeiiitus,  I 
globus,  Megalocornea,  (ilaiUMtnia  congeiiituni. 

Ill  this  i^iv  aifettiou  tbt-re  Is  a  sluw  but  progressive  enlargement 
eye  in  all  its  diameters;  the  cornea  is  flattened,  and  the  anterior  cl] 
nnu'h  (leepencil ;  the  tension  is  raist-d.     In  the  eoursc  c>f  time  the 
may  i>eeome  cloudy,  although  this  partiHpatiou  i:*  not  always  presents 
affection  appears  at  birth  or  shortly  afterwards,  and  its  incipient 
ai-e  lielieveil  to  lie  intra-uterine.     The  precise  cause  is  not  accurately 
minted  ;  it  has  bwo  a<cribcd  to  an  intm-uteriue  irido-keratitis  with  inc 
intraocular  tension, — in  other  woixl:^,  a  form  of  congenital  glancoms 
megalnphthalmie  eyes»  accoRling  to  M.  Dnrr,'  the  oblique  miij^cles  p 
a  greater  obliquity  than  is  oniiiiarily  the  t-ase,  and  produce  a  noti 
compression  upon  the  eraergeut  veins.     The  prognosis  is  unfavorable 
atfection   usiiaDy   progix'sset?   to   blindness,      Eserine  and   iridectom 
recommended  mcthrwls  of  trt*atmeaL 

Arcus  Senilis,  or  a  circle  of  fatty  degeneration  just  within  the  m 
of  the  cornea,  is,  as  its  name  implies,  almust  invariably  found  in  old 
sons.  <>ccasioualiy»  however,  a  geinune  example  of  this  atfection  ap 
to  have  been  nott<i  in  childivu.  H.  F.  Hansell  *  reports  an  instauc* 
mulatto  boy  three  and  a  lialf  veal's  of  age,  resembling  in  all  jmrticnlai 
arcus  of  adult  life.  C'auttm^  doubts  whether  this  has  ever  been  so 
birth,  and  thinks  it  likely  that  instances  so  reported  Iiave  lx?en  due  to 
form  opacity  the  result  of  ulcemtioo.     The  aftection  requires  no  treatm 

Tumors  of  the  Cornea.— These  are  very  rare,  and   include 
growths  as  develop  from  the  epithelium,  as  epithelioma,  or  invade  i 
extension  from  neigh  boring  tissues,  as  sarcoma.     Benson'' has  ret)orte 
instance  of  fibroma  of  the  cornea  in  a  girl  aged  nineteen. 

Dermoid  tumor  occurs  as  a  firm,  hemispherical,  yellowish- white  grc 
lying  partly  uj>on  the  cornea  aud  jmrtly  upon  the  coujuuctiva.  The  a 
often  jMiler  than  the  rest  of  the  gi"owth,  is  covert^  with  short  hairs.  Ti 
however,  occasionally  grow  t**  an  unusual  Icngtlu  as  in  Wai-drop's*  i 
where  they  protruded  thnjugh  the  fissure  of  the  lids  and  hung  down  u 
the  chw^ks.  If  undisturbetl,  the  tumor  may  slowly  enlarge  ;  aud  Gi-aefe 
recorded  one  instance  where  the  size  of  a  walnut  was  attained.  Bilat 
dermoids  have  been  i"eiH>rded,  as  in  AVallenljcrg  s  ^  patient,  a  child  of  ei 
years,  the  point  of  origin  being  the  conjunctiva  in  the  neigliborliood  of 
ejtterual  rectus.     It  is  a  congenital  growth,  aud  is  sometimes  associated  v 

*  Annale*  d'Oculistiqiio,  July  and  August,  1888. 
«  Medical  News,  April  4,  1885. 

'  Quotni  Uy  Hans^'ll,  Iw.  cit. 

♦  OphtlmlmiL-  Roview,  1887,  p.  5. 

s  EssMiysi"  on  the  Morbid  Anatomy  of  thfl  Humnn  Er«»,  Edinhurfrh.  1808. 

•  limug.  Bm.,  Konigstitrjj,  1889,  ix-hmidt'a  Jahrbucher,  No.  10,  18tt9. 
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Dermoti]    tumor  nf  the  cornea. 
(I'hiladelphla  ao«pU&L} 


Other  anomallc»sof  the  Vu\  and  eyoi*.    Picqii6'  has  collect wl  iiinoty-four  cases 

of  denutjitl  tumors  of  the  eonicii  aiid  coiijuuctivaj  eighty-five  of  which  were 

oJjserv'eil  id  human  eyes.    These  dermoids  have 

been  ascribed  by  Vau  Duyse  to  the  remains 

of  amniulic  adhesions ;  but  Picxiiie,  basing  his 

view  iip<:)D  the  fact  that  the  structure  of  the 

growths  very  often  agrees  with  that  of  the  lid- 
border,  thinks  they  result  from  the  coalesccucc 
of  the  eyelids  in  such  a  way  that  at  the  mo- 
ment of  se|jaration  one  lid  attracts  to  itself  a 
portion  of  the  other. 

Mtcrosc<3pically,  the  growth  represents  the 
structure  of  the  skin  and  its  appendages.    The 

.  presence  of  stri[)ed  muscle- fibre  and  acinous  glands  anah>gous  to  those  in  the 
ooDJuoctiva  has  been  described  in  dermoid  tumors  growing  fi'om  the  e^ruucle.* 
Congenital  Anomalies  of  the  Cornea.^ — Jlierophthalmos  is  that 
condition  in  which  the  entire  eye  remains  in  a  more  or  less  rudimentary 
state,  and  in  which  the  cornea  is  too  small  In  all  it.s  diametera.  Pure  cases 
of  microphthalmos,  according  to  Manz,  are  among  the  greatest  of  rarities; 
usually  one  or  other  of  the  component  |*ortions  of  the  glol>e  is  wanting. 
Numerous  theories  have  been  expres.sed  in  regard  to  the  etiology, — retardeil 
growth  of  the  cerelx'llum  (Knndnit),  incomplete  dnsure  of  the  foetal  ocular 
deft  (Arit),  ftetal  illness  in  orbifa  (Wedl  and  Bocli),  intra-nterlue  sclcro- 
chorio-retinitis  (Deutschmanu).  This  aftection  has  also  been  ascribed  to  the 
influence  of  heredity. 

Megalophthalmos  has  been  described  on  page  118. 
S<-len.)phthalmia  is  that  cmidition  in  which  the  opacity  of  the  sclerotic 
encroaches  upon  the  cornea  in  such  a  manner  that  only  the  central  portion 
remains  transj)arent     It  is  due  to  au  iinjxTfect  differentiation  of  the  coroea 
and  sclera  at  an  early  i>eriod  of  foetal  life. 

Congenital  oi^icitics  of  the  cornea  are  seen  either  in  the  form  of  milky 
spots  which  may  clear  up  in  later  life,  or  as  dense  leuconias.  They  are  due 
cither  to  iotra-uterine  inflammation  or  to  an  arrest  of  development. 

Congenital  staphyloma  of  the  cornea  appeai-s  in   the  form  of  a  true 

^Haphyloma,  and  is  a  rare  affetrtion.  The  abrnvnuality  depends  not  so  much 
upon  a  malformation,  or  an  arrest  of  development,  as  upon  a  fa?tal  inflam- 
mation which,  according  to  Piiicus,*  takes  place  in  the  second  half  of  ftjetal 
life.  Heredity  probably  plays  some  r6k  in  this  and  similar  alfections  of 
the  cornea.  Bernheimer  has  seen  congenital  staphyloma  of  the  cornea  asso- 
ciated w*ith  dermoid  formation* 


*  Anomalies  de  Developpement  et  Maladies  cong^nitftlea  du  Globe  de  TCEil,  Pftris^ 

>  Wallenberg,  loc.  cit. 

*  B«'iini^  aur  Iiehre  vom  Staphyloma  Cornc»  Congenitum,  Innug.  Dissert.,  Konigs- 
b«g.  1887. 
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DISEASES  OF  THE  EYE: 

THE  ORBIT,  SCLEROTIC,  IRIS  AND  CILIARY  BODY,  VIT- 
REOUS, LENS,  EXTERNAL  OCULAR  MUSCLES; 
REFRACTION;  WOUNDS  AND  INJURIES; 
SURGICAL  OPERATIONS  UPON 
THE  EYE, 

By  CHARLES  S.  TURNBULL,  M.D., 

AND 

GEORGE   M.  GOULD,  M.D. 


THE  ORBIT. 
AXOPHTHALMUS,    OR    CONGENITA L    ABSENCE    OP   THE    EyEBALL. — 

Although  this  and  other  ("ongeiiital  anomalies  of  the  globe  of  the  eye,  oou- 
sttlored  as  a  whale,  may  not  always  !«  ix>nuectocl  with  orbital  abnormality, 
they  are  s^)nletiInc^s  m  relati^l,  atid  may  therefore  lie  <Kmveiiietitly  elassctl  in 
this  place.  ColHus*  has  gathered  the  details  of  alt  the  cases  of  this  affec- 
tion that  have  l)een  jniblislied.  They  numk^r  tliirty  bilatend  and  twelve 
nioHolatoral  iusstauoes,*  of  which  there  were  post-mortem  examinations  in 
nine.  As  to  tlie  primary  cause,  neither  hereditary  influences  nor  cK>nsan- 
gninity  of  the  parents  existetl  in  a  lai^e  majority  of  the  crises.  There  was 
a  maternal  impression  of  fright  in  a  unmlxT  of  the  cases,  and  Collins  is 
inclined  to  allow  this  as  a  possible  cause.  However  well  the  apjiendages 
of  the  gloln?  are  devehjiml,  no  trace  of  tlie  glnl>e  its»?lf  is  nsually  to  be 
found,  and  the  deftH.!  seems  due  to  an  early  developuiontal  cessation,  the 
primary  optic  vesicle  failing  to  bud  from  the  anterior  primary  encephalic 
vesicle.  Ten  cases  are  reported  as  dying  within  two  mouths  from  birth, 
and  bodily  and  mental  defects  weiT  more  or  less  frequent. 

CRYFropiiTiiALMUs,  a  congenital  union  of  the  eyelids,  usually  over 
imiwrfect  eyes. — ^In  this  defect'  the  developmental  failure  seems  to  be 
arrested  at  the  formation  of  the  lens:  the  lids,  conjunctival  sacs,  etc.,  are 
wanting  or  are  malformed. 

1  London  Ophthalmic  Uospit&l  Reporta,  voL  xi.  p.  I'ilJ. 

•  Severel  other  cases  have  einc*?  betn  reported  ;  se<i  Ann.  Univ.  Med.  Sci.,  1889. 
»  Studied  by  H<jc<iuart,  Areh.  dOph.,  vol.  i.  p.  289. 
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Microphthalmias,  or  Abnormal  Smallness  op  the  Eyeball. — 

riiisahuannality  is  not  infi-ctiucutly  coincidt'iit  with  imusual  smallness  of 

file    head,  or  defective  cerebral  and  meiTtal  devclopnioiit,  and  is  still  more 

oommimly  assciciated  witli  such  iniixrfections  as  cataract,  nystagmus,  stra- 

frtsniiis,  corneal,  retinal,  or  nerve  dist^sc,  subflorniality  of  virion,  and  even 

bliiicloess,      Deut^chmaun   thinks  the  cause  f>f  th(f«?   anomalies  is  to  be 

[l^foght  in  fcetal  inflammatory  processes;  Hesse*  inclines  to  Arlt'a  theory 

oT   a  Don-elosure  of  the  optic  cleft ;  Kuiidrat  supfxtses  a  ccrelicllar  failure 

i>f*  development  ;  and  Becker  concludes  that  there  was  a  failure  of  the  cclo- 

donnal  invagination.     It  is,  of  course,  only  in  the  case  of  the  catanictous 

oomplication  that  any  thera identical  or  surgical  prociKlure  promises  to  be  an 

advantage.     When  it  is  certain  that  a  fuuctioual  retina  and  nerve  exist,  the 

laitaract  should  be  needled  as  early  as  possible, — before  vision  has  been  lost 

or  deteriorated,  and  before  nystagmus  and  s(piiut  have  become  fixed  habits. 

Cyclopia. — Fusion  of  the  two  orbits  into  a  single  cavitv  in  the  median 

line  of  the  forehead,  with  mtsformed  and  fuuctiunless  remains  of  one  or 

hoth  globes,  is  a  rare  vice  of  development. 

Congenital  Abnormalities  of  the  Orbital  Walls. — Tfiese  are 
usually  the  result  of  a  general  asymmetry  of  the  head,  and  may  be  so  ex- 
treme as  to  interfere  with  the  development  of  the  eye.  In  some  cases  the 
fissures  are  abnormally  placcil,  confluent,  or  constricte^l,  and  cases  have  been 
reported  whemu  the  optic  foramen  was  wanting.  Failure  in  the  lamina 
mbrofla  or  upper  part  of  the  orbital  wall  may  result  iu  a  cerebral  hernia 
into  the  orbit,  the  sac  l^eing  composeti  of  the  dura  mater. 

Acquired  Anomalies  of  the  Orbit. — ^These  may  arise  from  osteo- 
Diatoris  and  other  tumors,  from  tuberculous  disease,  or  from  hereditary 
Jfvphilis  of  the  walls  of  the  orbit.  The  symptoms  of  osteoma  will  dcjicnd 
npoii  the  |>osition  of  the  neoplasm.  If  it  attain  a  considerable  size,  the 
globe  will  be  pushed  either  forward  or  to  one  side,  and,  if  the  pressure 
npon  the  globe  become  so  great  that  tlie  circulation  and  function  of  the  eye 
arebiadered,  visual  failure  conseriuent  upon  atrophy  will  speetlily  follow. 
This  is  especially  true  wlicn  the  tumor  extends  towards  or  about  the  optic 
fopamen.  From  the  uncertainty  as  to  the  diagnosis  and  the  impossibility 
flf  any  therai>cutic  measures  extrpt  surgical  ones,  it  follows  that  blindness 
usually  preccdt^  enucleation,  just  as  enucleation  must  precede  removal  of 
tlie  liimor. 

In  reference  to  orbital  tuberculmw^  the  coexistence  of  foci  of  tuljcrcular 
deposits  or  processes  elsewhere  should  lead  to  the  earliest  possible  diagnosis 
t>r  the  retrobulbar  affection.  AVhen  the  diagnosis  is  certain,  no  delay  must 
l»e  allowed,  and  complete  surgical  removal  of  every  infected  tissue  is  neces- 
sary' to  avoid  what  is  not  iufre*|uenily  a  scciucl  of  delay ,^ — thrombo- phlebitis 
of  the  orbital  veins,  and  meningitis. 

Syphilitic  disease  of  the  orbital  walls  has  been  rarely  observed.     The 


1  Graefe'a  Arckiv,  Bd.  xxxiv.  Heft  3. 


Schematic  Sbctiok  or  the  Glosk  of  the  Eye.— a,  cornea;  b,  lri»;  c,  ciliary  bodjr; 
d,  orysUUlTie  lena ;  e,  Bclerotic ;  /,  etioroid ;  g,  retina ;  A,  optic  nerve. 

showiug  a  j>erj>eiicli("ular  modiaii  section  thrnu|rli  the  gli>l>e  and  orbit  fr 
before  backwanl ;  the  second  (Fig.  2),  a  similar  section  made  lateral 
and  tiie  third  (Fig.  3),  a  schematic  section  of  the  globe  of  the  eje. 
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Tl'MORS  and  Cysts  of  the  Orbit. — These  in  children  are  far  less 
frequent  than  in  atluUs,  and  consist,  so  far  as  tumors  are  concerned,  almost 
ext'lasively  of  saivomata.     Caches  of  metastatie  myxo-sorcomata  and  of  eere- 
bfttl  sarcomata  growing  into  the  orbit  have  been  reported,  also  ecliino<^^oeeus 
and  cysticercus  cyst^i.     The  symptoms  will  dejH.'od  uptm  the  loi-atiou  and 
rih  of  the  tumor.     Exoplithalmiis  and  |:iapillitis  are  the  more  probable 
itHJttid,  where  they  are  not  too  deeply  located,  pi-ompt  surgical  inter- 
may  save  the  eye. 
Vasculau  I)iiska.*!F>  of  the  Orbit.— These  in  tlie  young  are  rare 
atte<."rtions,  ami  almost  without  exception  secondary  to  traumatism,  to  con- 
rtfcssion  of  the  bmin,  or  to  wasting  dis**ase.s.     Orbital  aneurism  following 
irotnc  injur)'  will  produce  pulsating  exophthalmus,  and  ligation  of  the  carotid 
may  become  necessary.     Venous  tlironilMjsis  with  septic  infection  is  rare 
and  of  difficult  diagnosis.     The  exophthalnms  of  exophthalmic  goitre  may 
be  riasjsed  among  va*<cular  atlectious,  but  the  local  abnormality  requires  no 
attempt  at  hx«l  therajteutics. 

Orbital  Cellulitis. — This  severe  atl'ectiou  may  occur  in  the  young 
AS  a  result  of  traumatisni,  f«illovring  surgical  operation,  Si^condary  to  sei>tic 
f  phlebitis,  or  accom|>anying  punophthalmitis.  There  will  be  exophthalmus, 
iaflamroatory  swelling  of  the  lids,  pain,  etc.  Unless  the  products  of  infhmi- 
matioD  find  an  outlet,  the  pressure  upon  the  globe  may  endanger  its  func- 
tion or  existence,  so  that  upon  any  indicati<in  of  a  pointing  of  the  abst^ess  it 
eliould  be  carefully  but  sjiet^ily  evacuated.  In  lancing  Tenon's  i^psule  or 
the  oedematous  lids,  caution  is  requisite  not  to  injure  the  ghtlx*.  The  eye 
should  be  kept  dretised  witli  lK>t  bichloride  dressings,  frotjuently  renewed, 
and  the  patient's  general  strcngtii  supported  by  the  free  administnttion  of 
tonics,  a  liberal  diet,  etc.,  while  the  kidneys,  skin,  and  bowels  should  be  kept 
Jictive. 

DISEASES  OF  THE  SCLEROTIC. 

The  only  primary  or  idiopathic  disease  of  the  sclerotic  is  scleritis  or 
epi^-leritis,  and  this,  infrefjucnt  in  adults,  is  yet  more  so  in  the  young.  Per- 
haps it  is  most  commonly  met  with  acc^impanying  keratitis  scrofulosa  (in- 
herited sA^philis)  with  conjunctivitis  lymphatica  (Arlt),  and  is  often  mistaken 
for  pldyctenular  conjunctivitis.  Iritis  and  cyclitis  are  rarely,  if  ever,  seen 
in  these  cases,  unless  of  traumatic  origin.  Scleritis  and  episcleritis  l>egin 
with  a  localized  focus  of  congestion  near  the  corneal  margin.  The  inflam- 
mation is  differentiated  from  conjunctival  aff«'tions  by  making  traction  upon 
the  conjunctiva  or  lid,  and  the  violet-red,  iuHamcd  structures  are  seen  to  be 
beneath  the  normal  conjunctiva.  The  affection  shows  a  curious  tendency  to 
cliangc  its  location  and  move  circle-wise  about  the  corner,  the  former  seat 
IxK-iiming  normal  as  the  mlvauce  is  niaile  to  a  new  |KJsition,  Tfiere  is  little 
|>ain,  but  tenderness  to  the  t<>uch.  The  greatest  danger  consists  in  the 
liability  of  implication  of  other  oi*gans, — the  coniea,  iris,  and  ciliary  hotly, 
— and  to  avoid  this  the  treat nieui  should  be  prompt.  It  is  better  to  pre- 
vent tlie  irritation  arising  fix>ra  the  functional  activity  of  the  iris  and  ciliary 
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muscle  by  using  a  mydriatic  ^jlutiou  of  atropjue,  without  a  bandage, 
will  usually  serve  to  cut  short  the  afieotioii.  But  it  will  oomnionly  be  fou 
that  these  children  have  some  systemic  dyscrasia,  and  if  syphilitic  or  scr 
ulous  taiut  exists,  or  if  there  is  other  evidence  of  defective  nourishme 
sjKX'ial  emphasis  should  l>e  laid  u\xm  the  correction  of  these  things.  W' 
coincident  or  resultant  iritis,  eyclitis,  or  keratitis  the  same  treatment 
almost  entirely  directed  to  the  important  stnictures  threatened* 


i 
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DISEASES  OF  THE   IRIS   AND  CILIARY  BODY. 

CoLOBOMA  OF  THE  Iris, — Congenital  defects  of  the  iris  from  develo 

mental  failure  are  ot?casionally  met  with,  and  such  gaps  or  breaks  in  i 
continuity  do  not  usually  interfere  with  good  vision,  unless  the/  extensive 
involve  the  choroid.     They  are  beyond  o|jerali%'e  treatment. 

Persistence  of  the  P[tpillaky  Membrane.— De  Wecker  ar 
Landolt,'  Collins'  and  Wickerkiewicz,^  have  describeil  this  congenit 
anomaly,  consisting  of  fibrillar  hands  or  filaments  stretchiug  across  tl 

pupillary  area  and  inserted  into  tl 
anterior  surface  of  the  iris.  It 
chiefly  of  imiwrtancc  from  the  fau 
that  it  might  be  mistaken  for  synt 
chile  or  old  iritic  alFcction.  Visio 
is  slightly  impaired.  An  illustratio 
of  this  interesting  remnant  of  foeta 
ocular  life  is  given  in  the accomjiany 
iug  rut  (Fig.  4). 

CORECTOPIA,  OR  DlSPLACEMEX*] 

'''%il:,:" OF  THE  Pupil. — In  many  cases  tlw 

pupil  is  eongenitidly  misplacetl,  sc 
that  it  is  not  accui-ately  iK^iiud  the 
centre  of  the  oomca  nor  in  front  of  the  lens.  In  rare  instances  this  ectopia 
is  so  great  as  to  become  a  source  of  iniperfwt  visitui  and  of  unsightliness. 
As  a  oonse^pience  of  traumatism  and  of  Q|>em{ions  ujH)n  the  cornea,  the  pupil 
may  likewise  be  drawn  to  one  side,  greatly  distorted,  or  even  obliterate*!. 
In  such  cases  an  artificial  pupil  or  an  optiral  iridectomy  is  advisable,  though 
the  results  are  ofteji  unsatisfactory. 

Iritis  axd  Irido-Cyclitls.^ — ^The  iris  and  the  ciliary  body  are  in  the 
young  exce|)t tonally  exempt  from  acute  or  primary  iuflanunations.  Almant 
the  only  exception  to  this  rule  is  the  rare  iritis  of  hereditary  syphilis  and 
of  tubeit'le,  and  in  such  cases  the  existence  of  other  symptoms  will  be  sulH* 
cieutly  pronounced  U^  give  tlie  clue  for  diagnosis.  The  clioroid  is  almost 
certain  to  be  implicated  in  the  inflammatory  process,  and  the  existence  of 
the  eye  itself  greatly  endangered.     The  somewhat  obscure  form  of  iritis 

'  Trftite  complet,  tome  ii.  p.  881. 

'  Royal  London  Oplithiilmie  Hospital  Reports,  July,  18^8. 

■  Gmefe*  Archiv,  Band  xijtiv.,  Ablh.  4. 
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aJJed  serous  iritis,  or  irido-choroiditis  serosa  (the  keratitis  piweipitata  of 
Arlt,  and  aqiio-capsulitis  or  punctate  keratitis  of  the  okler  wntei's),  is  occa- 
sionally observed  in  the  young.  There  is  little  or  no  tendency  to  iilastie  ex- 
udation, and  the  chief  signs  consist  in  minute  punctate  flueks  iijion  Descemet's 
focmhrane,  turbidity  uf  the  aqueous,  iDeR»ase(l  tension,  imj)aired  visiun,  pain, 
and  a  sluggish,  somewhat  oontractetl  pupil.  To  these  syniptoniLS  Huriier  adds 
bvpeiiemia  of  the  papilla  and  fulness  aud  tortuosity  of  the  eiroumpapillary 
retiniil  veins.  The  atfection  is  usually  a  product  of  some  systemic  dyscrasia, 
occurring  most  frequently  in  girls  approaching  pulKn-ty,  in  the  scrofulous, 
the  aDieaile,  etc.  The  general  indications  for  treatment  will  therefore  de- 
jiend  upon  counteracting  the  systemic  abnormalism.  If  the  pi-essure  in  the 
anterior  chamber  becomes  so  great  that  atropine  does  not  prtxluee  mydriasis 
(the  pressure  preventing  its  absorption),  pai-a«uitesis  is  urgently  indicated. 
The  incision  should  be  made  with  a  needle,  and  sudden  or  extensive  drain- 
age carefully  avoided.  This  may  lie  rei>eated  as  often  a.s  the  tension  or|>aiu 
agaiu  becomes  extreme.  Mtxlerate  catharsis,  diuresis,  and,  in  sevei^  cases, 
artifidal  diaphoi'esis  (by  pilocarpine)  are  advisable. 

Septic  or  vietaskdlc  indo-ctfclitis  may  arise  in  infants,  and  has  been  called 
puerperal  panophthalmitis.  It  is  almost  absolutely  fatal,  aud  is  projjerly  to 
be  classified  as  an  embolic  or  suppurative  choroiditis. 

Horner  ol>serve<l  one  case  of  tuba'cula'iis  of  the  iVw  in  four  thousand  cases. 

Plaslic  irith,  common  in  adults,  is  of  great  rarity  in  children,  aud,  when 
it  exists,  is  secondary  to  traumatism  or  affections  of  tlie  cornea  or  other 
ueighboring  tissues. 

As  regards  the  treatmeni  of  iritis,  there  are  few  exceptions  to  the  rule 
that  it  is  of  primal  im|>ortance  to  prevent  adhcsious  of  the  iris  to  tlie  leus- 
ciijisule,  or,  if  they  have  already  formed,  to  break  them  up.  For  this  pur- 
|»ose  atropine-instillatioua  are  demanded.  Should  these  not  succeed,  or  if 
I)ei"sistent  atropinizaition  produce  local  or  general  irritation,  mercury  by  the 
niouth  or  by  inunction  may  be  pushed  until  found  useless  or  no  longer 
advisable.  We  must  not  neglect  to  be  on  the  lookout  for  possible  atropine- 
aing  in  certain  idiosyncrasies. 

Glaucoma. — This  is  a  disease  characterized  by  abnormal  increase  of 
intraocular  tension  or  pix'ssure,  and,  though  occurring  extremely  rarely  in 
Hiildren,  a  few  crises  have  been  met  with,  and  a  mention  of  the  fact  may  be 
made  here.  The  diagnosis  dej>ends  principally  upon  the  tadus  eruditus^  a 
wtisation  of  unusual  hardness  being  imparted  when  the  globe  is  delicately 
jialpated  by  the  fingers.  When  this  excess  of  tension  has  reached  a  con- 
derable  degree,  there  will  be  pain  of  the  eyel>allj  radiating  to  deeper  parts, 
lesia  of  the  cornea,  dilatation  of  the  pupil,  a  shallow  anterior  chamber, 

and,  with  the  ophthalnioscope,  a  cupjjed  disk.  The  etiology  of  the 
Section  is  obscurc.  The  ti^atment  consists  first  iu  related  instillations  of 
solution  of  salicylate  of  eseriny  (gr.  J-J  ad  ^i).  When  this  has  been 
pwved  to  give  no  relief,  a  broad,  large  iridectomy  should  be  made  at  the 
superior  part  of  the  iris. 


126 


DISEASES  OF  THE   EYE. 


DISEASES   OF  THE   A^ITREOUS. 


Persistemi  hifaloid  artery  is  almost  the  ouly  abnormality  of  the  vitri 
iu  ohildreo,  and  that  needs  but  a  mere  mention,  since  the  anomaly  admits 
no  treatment.  lofleed,  in  the  majority  of  cases  it  does  not  greatly  inter; 
with  the  visual  fiuictiou,  aii<l  is  more  an  ophthalmologieal  curiosity  tl 
a  disease.  OphthalmoseopicalJy  it  appeai-s  as  a  translncent  mobile  fil 
extending  from  the  central  artery  of  the  retina^  or  from  a  bramli  of  the  sai 
through  the  vitreons  to  the  posterior  capsule  of  the  lens.  It  h  the  reniui 
of  the  artery  which  iu  iietal  lifc  uourishet.1  the  leus  and  capsule. 

DISEASES  OP  THE   LENS. 

The  diseases  of  the  crystalline  lens  consist  in  defects  of  form, — co 
bomee,  etc., — defects  of  ix>sition, — luxatiou, — and  defects  of  transparency, 
cataract.  The  lous,  not  Ijcing  nourished  by  blood,  and  being  without  nerv 
is  not  subject  to  true  inflammatory  action. 

Defects  op  Form. — ^These  are,  of  course,  congenital,  and,  as  the  i 
sultant  impairment  of  vision  is  usually  slight,  and  the  condition  itse 
is  not  remediable  by  operation,  except  by  extraetiou  of  the  Icnt^,  it  follow 
that  but  a  passing  mention  is  required.  Several  cases  of  asymmetry  of  tl 
leus,  of  cololx>ma,  etc.,  have  been  rei>orted,  caused  by  developmental  defe 
either  of  the  ligament  of  the  leus  or  of  the  leus  itself  The  conditic 
called  onierior  lejificonus  or  cri^staUoconm  cousists  in  a  (transijai-cut)  pyran 
idal  exaggeration  of  curvature  of  the  anterior  portion  of  the  lens,  tl 
anterior  chamber  thns  being  more  shallow  aud  partially  filled  by  the  lem 
The  obverse  of  this  condition  may  sometimes  exist,  aud  is  called  posterk 
lejiiiconu^. 

Defects  of  Position,— The  lens  may  be  congenitally  displaced,  am 
this  class  of  positional  defects  is  called  ectopia  lentis.  It  is  usually  sym 
metrical,  and  a  noteworthy  peculiarity  is  that  the  displacement  is  generall) 
upward,  or  upwaifl  and  inward.  It  is  more  rarely  laterally  displaced 
and  never  directly  downward.     An  illustration  is  apjiended  of  a  case  of 

Fio.  B. 


symmetrical  ectopia  lentis  that  was  recorded  some  years  ago  J  (Fig.  5.) 
The  direct  cause  of  the  abnormality  is  doubtless  some  imperfection  in  the 
insertion  or  inequality  of  the  length  of  the  fibres  of  the  lenticular  liga- 


»  Tmns.  Amer.  Ophthalmol.  Sots,  refwrted  hy  Dr.  W.  S.  Little,  1888. 


©I8EASES  OF  THE  EYE. 


127 


I 


roent  or  zonule  of  Zinn.  ludii-ectly  the  influence  of  heredity  is  clearly 
maniM  as  au  etiological  factor.  In  a  large  majority  of  the  cases  the 
Itiii;  remains  transparent  or  semi-transiiareot.  If  the  ectopia  is  wnsid- 
t-rable  in  extent,  the  iris  may  be  distinctly  seen  to  be  pushed  forwai-d  by 
the  Icns-ed^,  and  that  part  of  the  iris  tliat  is  unsupportotl  by  the  lens  ex- 
hibits a  tremulousness  with  jar  or  motion  of  the  globe.  Tlie  dtsturbauee 
of  vision  will  depend  entiiiely  upon  the  extent  and  the  kind  of  the  mal- 
[ifisition.  Visual  acuity  will  usually  lie  improved  by  high  refractive  lenses^ 
concave  if  the  crystalline  lens  l>e  used  as  a  part  of  the  dioptric  system,  eou- 
vex  if  the  functional  jwirt  of  the  system  be  apliakial.  All  the  cases  we  have 
sf^u  have  Ijeeu  practically  aphakial,  the  lenses  being  too  far  removed  from 
llwaxis  of  vision  to  be  useful  in  seeing.  Sometimes  the  lens  is  not  station- 
an',  but,  owing  to  a  lax  zonnle,  moves  with  or  follows  motions  of  the  eye- 
liail  or  head.  Cases  have  Ix^en  reported  wherein  the  lens  still  in  its  capsule 
has  passed  through  the  pupil.  In  such  instances  the  o|>eratioH  rrf  extraction 
isclearly  indicated.  An  abnormal  p«:>sition  of  the  pupil  may  sometimes  exist, 
and  create  much  the  same  result  as  an  abnormal  position  of  the  lens.  This 
pupillary  anomaly  may  be  congenital  or  traumatic, — ectopia  pujMans  con- 
^iita  seu  traumatica^ — and  the  treatment  by  operation,  if  any  be  advisable, 
will  dejK'nd  nj>on  many  varying  circumstances. 

Acquired  abnormalism  of  position  of  the  lena  is  usually  causctl  by  blows, 
concnssion,  or  injuries  of  the  eyeball  or  head,  and  is  called  luxation  or  difh 
Jfrntion.^  When  the  displacement  is  only  slight,  it  is  called  subhixatimi. 
The  immediate  possibility  of  luxation  depends  upon  a  rupture  of  the  lens- 
ligament  or  capsule,  so  that  the  lens  usually  becomes  cularactons,  either 
slowly  or  quickly,  from  defective  nutrition,  or  from  the  admission  of  the 
Iqueoiis  or  vitreous  humor  to  its  sul>9tance,  causing  molecular  and  chemical 
dianges  that  destroy  transparency.  When  the  dislocate<l  lens  is  in  the 
vitreous  chamber^  its  exti'action  becomes  impossible.  In  such  cases,  acting, 
88  it  does,  as  a  foreign  Ixxly,  the  accident  may  be  follow^ed  by  symptoms  of 
irritation  and  glaucoma,  that  may  necessitate  tlie  euueleation  of  the  globe. 
M'lietv  the  luxation  is  into  the  anterior  chamtKir,  the  prevention  of  such 
8)inptoma  by  means  of  a  prompt  extraction  is  strongly  indicated.  In  this 
position,  or  when  but  partially  so  misplaced  and  held  in  position  by  the  iris, 
the  abnormal  position  of  the  lens,  if  still  transparent,  may  be  diagnosticated 
^y  tlie  aid  of  the  ophthalmoscopic  mirror  and  from  the  peculiar  jiosition  or 
Ciuifigurarion  of  the  iris.  When  the  lens  has  become  cataractous,  its  posi- 
*'oD  is  easily  recognized.  lu  this  connection  consult  also  the  section  on 
^^ounds  and  injuries  of  the  eye,  also  that  on  traumatic  cataract,  and  on 
fraction  of  cataract. 

Defects  of  Transparency, — Cataract. — Cataract  may  be  either 

Congwital  or  acquired ;  j^artial  (the  entire  lens  not  atfected)  or  complete ; 

♦ 
•  It  bftrdly  need*  mention  that  the  lens  may  also  be  dislocated  by  intraocular  growths 
ptithrng  the  lens  out  of  po^itiuii  or  rupturing  its  ligament,  ur  by  such  changea  in  the  globe 
lUpbyloma,  retro-ocular  tumor,  buphthtilmai,  etc.,  that  also  rupture  the  zonula. 
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hard  or  soft ;  capsular  (the  capsule  deficieut  ouly  in  transparency)  or 
ticular;  central  or  peripheral;  anterior  or  posterior;  trauiuatic  or  pa 
logical,  etf. 

Tlie  diagrnoBia  of  cataract  is  a  simple  and  easy  procedure,  elfect^c 
tlie  aid  of  reflecttxl  and  of  transmitted  liglil.     The  pupil  should  be 
lated  by  a  drop  or  two  of  cocaine  solution  (gr.  vi  ad  51)  inatillcd  ten  1 
utes  prior  to  the  examinatiou,  whereby  a  larger  part  of  tlie  lens  is  broi 
into  view.     By  placing  the  patient  *o  that  the  source  of  liglit  is  behind 
at  one  side  of  the  head,  the  light  is  refleetcd  into  the  pupil  by  a  t\velve-ii 
fiKjiis  ophthalraoscojiic  mirror,  through  a  central  i>erforatiou  of  which  the 
Ib  observetl.     If  in  place  of  the  usual  rwklish  glow  of  the  fnndus-reflec' 
the  entire  pupillary  area  is  dark  or  aeutml-colored,  we  coucludc — the  cor 
and  remaining  ocular  media  being  supposed  to  be  clear — that  complete  a 
met  is  present.     If  the  crimson  fuudus-reflex  is  interrupted  by  dark  sp 
fitrise,  or  breaks,  a  partial  cataract  is  probably  to  be  inferretl.     Turning 
patient  so  that  the  light  falls  a  little  obliquely  into  the  jjupil  whilst  our  0 
view  is  more  or  less  direct,  and  coneeutrnting  the  illuminating  rays 
means  of  a  two-  or  three-inch  biconvex  lens,  we  can   readily  verify 
diagnosis.     Instead  of  dark  or  negative  spots  as  before,  we  shall  now  e 
by  the  light   reflected   from  the  cataract,  lightr-eolored  or  porcelaiu-li 
images  of  the  opacity^  whilst  the  transparent  poi-tions  of  the  lens  appt 
dark  or  invisible.      By  varying  the  ^wsition  and  focus  of  the  iilumit 
tion  we  can  judge  of  the  nature,  positiou,  and  extent  of  the  opacity,     1 
magnification  of  the  image  by  a  second  convex  lens  may  also  be  found 
advantage. 

Varietieb  of  Congenital  Cataract, — A  primary  diagnostic  d 
tinction  between  c^mgenital  cataracts  consists  in  deterraining  if  the  opaci 
be  complete  or  partial. 

Complete  Congenital  Cataract  is  comparatively  rare,  and  not  M 
dom  accompanied  by  mierophthalmns  or  by  other  bodily  or  mental  def« 
The  condition  itself  is  an  evidence  of  developmental  failure,  is  binocular,  ai 
nystagmus  is  almost  certain  to  follow  sooner  or  later.  As  seen  by  reflectc 
light,  the  lens  appears  of  a  "milky"  or  opaque-white  color.  At  an  ear 
age  we  cauuot  always  be  certain  to  what  extent  the  retina  and  nerve  im 
be  functional ;  but  if  there  exists  any  sign  of  light-perception,  such  as  tbj 
shown  iu  following  with  the  eyes  a  bright  light,  or  if  there  are  indicatioi 
of  irritation  from  sudden  exposure  to  such  a  light,  then  the  plain  duty  is  I 
proceed  with  the  needle- ope  rat  ion  as  early  as  ixissible.  By  so  doing  tl 
development  of  nystagmus  may  be  prevented  or  checked,  and  the  possibl 
decay  of  the  deep-seated  visual  organs,  with  amblyopia,  obviated  by  bringin 
them  into  their  normal  usage. 

Of  Incomplete  or  Partial  Congenital  Cataract  the  princi|M 
varieties  are  the  central,  the  lamellar,  the  stellate,  the  punctate,  the  axial,  an 
tlie  anterior  and  posterior  polar. 

In  coru^aukil  central  cataraet  we  find  a  white  opacity  occupying  th 
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central  part  of  the  lens,  the  rest  of  the  boJy  being  normally  transparent. 
The  visual  acuity  is  better  than  would  he  supposed.  The  origin  of  the 
defect  was  in  some  nutritional  failure  or  jibnormalisra  of  development  in 
the  sixth  or  seventh  week  of  intm-uterine  life,  when  the  nucleus  of  the  lens 
Mj  in  process  of  formation,  Otiier  ocular  defects,  as  microphthalmus, 
capenkr  opaeities,  ete.,  may  also  be  present.  If  the  opacity  Ix^  of  coiisid- 
tabk  sixe  and  interfere  with  vision  very  greatly,  or  if  nystagmus  be 
esttblished  or  even  threatentnl,  either  an  optical  iridectomy  or  the  needle- 
cperation  should  l>e  advised  at  once. 

Lnniellar  or  zonular  catarad  prolmbly  arises  in  the  same  way  as  the 
amtnil  variety,  but  at  a  later  period  of  fcetal  life.  The  lens,  as  is  well 
knowTj,  is  composed  of  strata  or  layers,  sometimes  likened  to  the  layers  of 
an  oDJon.  Some  developmental  or  trophic  disorder  of  intra-nterine  life 
intervening  at  the  period  of  formation  of  a  layer  renders  it  tmnsluceut  or 
<)}tti|ue  either  in  part  or  entirely.  The  defect  is,  therefore,  of  Iwth  eyes.  By 
attentive  observation  the  transj^iarent  nucleus  and  the  transparent  external 
kyere  may  be  distinguished  from  the  stratura  of  cloudy  tissue.  If  for  any 
psonsad.  reason  operative  measures  may  not  he  carried  out  at  once,  wmtinu- 
000  artificial  mydriasis  may  he  temporarily  useful  in  giving  better  vision  or 
in  preventing  nystagmus.  But  this,  for  obvious  reasons^  is  objectionable  for 
any  grtat  length  of  time,  and,  supposing  that  vision  is  decitletlly  subnormal, 
it  is  advisable  to  operate  as  soon  as  possible,  for  reasons  already  given.  If 
the  opacitA'  be  limited  in  extent  and  an  artificial  pupil  promise  to  give  a 
cittT  space  for  the  light  to  enter,  an  optical  iridectomy  is  to  be  i>rererred  to 
the  npedle-opcration,  since  in  the  latter  c^a^c  the  iK)wcr  of  accommodation  is 
destroyed  and  the  patient  henceforth  liecomes  the  slave  of  two  pairs  of  spec- 
bufe  But  if  an  iridectomy  promise  or  give  no  satisfactory  result  the  lens 
must  be  broken  up  and  given  over  to  the  process  of  absorption.  In  older 
fhildron,  when  the  lens-substance  has  attained  a  eonsidemble  dcgKH?.  of  ctm- 
sisiency  or  hardness,  it  has  been  projioscd,  after  breaking  up  the  lens,  and 
ifter  the  resultant  softening  and  partial  liquefadion  have  taken  place,  to 
extract  the  lens-matter  by  a  suction-fiiKration,  thus  obviating  the  delay  and 
possible  danger  of  the  absorption-process. 

The  varieties  of  cong<>nital  partial  cataract  deuominatcfl  siellaie,  jmno- 
Mf,  ami  nyml  indicate  peculiarities  in  the  position  or  form  of  the  opacity. 
Theslellatc  opacity  consists  of  a  star-like  figure  occupying  the  anterior  por- 
on  of  the  lens-substance.  In  the  puni-tate  the  opacities  are  small,  and 
■d  like  dots  throughout  the  lens.  In  axia!  or  fusiform  cataract  the 
axis  or  region  of  the  antero-posterior  diameter  of  the  lens  is  occupied  by  a 
L^KnidiDcsg  or  oparity  that  interferes  with  vision  in  proportion  to  its  equa- 
*^na]  extension  or  the  deo:rcc  of  opacification  of  the  aftectwl  tissues.  As 
'^''rjards  the  advisability  of  operative  measures,  the  indications  already  si)eci- 
fi«l  obtain  also  in  these  cases. 

AnUrior  capmdar  cataraot  is  also  calloti  anierhr  polar  and  ptframidal 
The  opacity  is  at  the  anterior  pole,  and  is  composed  of  a  hyi)er- 
VoL.  IV.— 9 
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plasia  of  the  capsular  epitlieliiiinij  which  is  e<jverctl  by  the  capsule,  fT 
itself  remaining  normal ly  transparent.  The  defect  may  be  liniite*!  in 
— that  is,  not  extending  far  towards  the  etpator  of  the  lens  ;  and  this 
more  nsiial  form.  It  may  also  be  even  with  tlie  rest  of  the  oapsuh 
vated,  or  extending  forward  from  it.  In  one  ease,  a  child  of  ten  ] 
that  came  nnder  our  okservatiou,  the  pyramid  extended  forwanl  1 
glistening  wliite  cone  througli  the  pupil  and  anterior  chamber,  tlie  m 
like  point  seeming  almost  to  touch  Descemet's  membrane,  and  the  conti 
iris  apparently  hugging  the  base  of  the  pyramid. 

The  ©tiologry  of  tliis  form  of  cataract  is  jieculiar,  and  is  probably 
explaiuitl  in  tliis  way.    It  h  known  that  the  condition  may  arise  after 
from  the  contact  of  the  anterior  surfaci'  of  the  normal  lens  with  an  infii 
cornea,  either  perfoi'atcd  or  not.     The  same  factors  are  supposed  to  op 
in  intra-nterine  life.     Tlie  fact  that  after  birth  no  defect  of  the  cornea 
lie  found  does  not  seem  to  negative  the  supposition.     Whether  the  al 
mal  contact  of  the  two  surfaces  be  brought  aljout  by  the  emptying  oi 
anterior  ehamlK'r  succeeding  ulcerous  perforation  of  the  comt^dj  or  by 
porary  ehallow^iesa  of  that  cavity,  or  by  abnormal  pressure  either  id  i 
or  from  behind,  the  essential   mechanism  remains  the  same :   the  coi 
inflammatory  product  pas-sing  through  the  capsule  sets  up  a  hyjXTplasi 
the  internal  epitbeliumj.  which   residts  in  the  ca|>su!ar  opacity,  wbethej 
latter  Ik?  pyramidal  or  simply  leave  the  n(*rmal  contour  unchanged. 
deepening  of  the  anterior  chamber  by  re-formation  of  the  aqueous,  or 
removal  of  pressure,  etc.,  again  pushes  the  lens  back  to  it.s  normal  posit 
but  carries  witli  it  the  lasting  spit  or  cone  of  opaque  tissue. 

Tlie  treatment  is,  of  cotirse,  operative,  and  if,  as  is  usual,  the  opacit 
limitiMl  to  the  ei>ntral  pupillary  area,  an  optical  iridectomy  stiou Id  be  eflPe 
at  an  early  date.     The  position  of  the  iridectomy  should  be  in  the  supe 
segment  of  the  iris  and  slightly  to  the  nasal  side,  because  in  this  position 
upper  lid  c<:)vers  the  large  peripheral  part  of  the  opening  and  leaves 
more  central  aperture  for  visual  purposes.      The  iridGctomy  should  be 
small  as  possible  in  all  such  rases.     In  tliis  manner  the  function  of  aoc< 
modation  is  proserveil.     But  if  this  j3osition  is  covered  by  a  segment 
opaque  corneal  tissue,  another  must  be  chosen.     It  may  also  mrely  bap] 
that  the  capsular  ojiaci ty  extends  so  far  towanls  tlic  equator  of  the  1 
(shown  by  extreme  mydriasis)  that  no  good  could  come  from  an  iridectoi 
In  such  t^ses  the  lens  must  be  extraettxl  by  needling  and  absorption. 

Congenital  Posterior  Polar  Cataract. — Sometimes  a  dense  wfc 
opacity  is  found  at  the  posterior  pole  of  the  lens,  limited  in  area,  and 
aiipearance  like  that  just  described,  but  pointing  into  the  vitreous  chamb 
Moreover,  like  the  anterior  variety,  it  is  confined  to  the  capsular  tissue,  a 
the  lens  is  not  implicated.  Its  etiology,  however,  is  very  different,  since 
consists,  anatomically  J  of  the  remains  of  the  vascular  structures  and  conm 
tions  with  the  ftetal  hyaloid  artery,  that  have  not  atrophied  or  beeoi 
transparent,  owing  to  some  disturbance  of  the  normal  development.     T. 
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n  this  defect  not  generally  considerable,  and  will 
seldnra  nxjuire  oiM?rative  interference. 

Oite  form  of  congeiiiial  riu:nibranoHn  vakircwi  not  yet  desct  ilied  is  seen 
in  poorly-develojied  eyes :  in  cases  where  one  eye  is  microphtlialmle  we 
often  find  a  tough  membrane  like  a  eol lapsed  lens-capsule  without  any 
priDtjuned  IcnSr-snbstance  oceupying  the  position  of  the  lens,  and^  alt  li f High 
wp  Imve  jirhat  we  consider  good  light-i>ereeptii>n,  operative  interfercjiee 
yields  no  satisfactor}'^  results.  T!ie  membrane  has  no  elasticity,  and  tears 
hit  «|[ies  not  gape.  Mydriatics  have  but  little  efJect,  the  irides  seeming  to 
lie  iiDtk'volopotl,  and  we  are  apt  to  jRM.S4jn  our  little  patients  before  we 
mm-  much,  if  any,  efFect,  Such  cases  require  the  entire  removal  of  a 
piwof  the  tough  membrane  l)efore  a  us<*fnt  pupil  is  sfHMired.  Hcrc^  then, 
m?  jirognosis  must  be  guarded,  far  after  liaving  ser'ui'cd  an  excellent  pupil 
th<»  retina  may  be  defective  in  development.  The  teeth  of  such  children 
sp?  frequently  ill  develofied,  few%  and  sliark-like,  but  in  no  way  like  syplii- 
liticloeth.  Seveml  operations  may  follow,  and  an  immense  amount  of  time 
m\  patience  be  sacrificed  fur  little  if  any  result,  and  prove  a  bitter  disap- 
jK^intmeut  both  to  operator  and  to  parents. 

Varieties  of  AcQumED  fATAitALT. — As  in  congenital  cataract,  so 
aluointhe  aequircd,  the  most  marked  distiuction  lies  between  the  total  or 
complete  and  the  partial  or  incomplete.  In  the  first  class  we  have  to  etmsider 
two  priDci|ial  varieties, — the  soft,  ineluding  the  fluid  ttr  "  niilky/'  ttie  Jlor- 
gagniau,  and  the  mcrabrauaeeous ;  aud  tiie  Lard,  similar  in  nature  to  sciu'Ie 
Mtaract.  Of  acquired  i)artial  i^taraet  the  chief  varieties  are  the  lamellar, 
the  (iDterior  polar,  and  tlie  posterior  p«tlar.  Ti'anniatie  cataract  may  be 
rwkoncHl  with  total  cataracts,  but,  owing  to  the  C(jmpli cations  of  the  case,  it 
is  desirable  to  classify  it  alone. 

Soft  Acqi'IRED  T^rrAL  Cataract. — In  these  cases  the  appearand  of 
tile  lens,  as  well  as  its  consistency,  may  vary  within  wide  limits.  The  lens 
may  Im?  of  a  nniform  opaque  white,  or  present  a  delicate  striation  at  the 
aDterior  pf>le ;  it  may  look  like  milk  slightly  tinged  with  a  blue  cast, 
and  U'  c^^df>ntly  ver\'  fluid  in  consistency, — called  calatacta  hcfm  ;  or  it 
may  consist  of  a  more  solid  nucleus  floating  in  a  liquefied  cortical  mass 
{Morg<ifpnnn) ;  or,  lastly,  it  may  give  evidences  of  a  shrunken  and  f<jlded 
len^capsulc  {mcmbnuiacea).  Nutritional  disturbance  undonbtc<l!y  t>hiy8 
the  chief  j-d/c  in  the  pnxluction  of  soft  cataract.  Any  eonstitutiujial  dis- 
turiiance  or  affection,  ana?mia,  wasting  or  infectious  diseases,  cardiac  disease, 
etc.,  may,  by  depriving  the  lens  of  normal  (ptantity  or  quality  of  niiurisji- 
'i^iit,  superinduce  opacification  of  its  suhstancc.  Heredity  has  also  l>een 
f'«itwl  to  exercise  a  jwwerful  influence.  The  direct  mechanism  of  its  pro- 
W'm\  consists  in  the  8Ui>crabundinit  imliibition  or  ccfllcction  of  fliuid  within 
tt**  rapsular  cavity  or  amnug  the  lenticular  fibres.  Witli  a  functional 
f^tina  and  good  general  health,  discission  of  soft  cataract  should  be  under- 
•akcu  as  early  in  life  as  iR)ssible. 
Hard  Acquired  Total  Catar.\ct, — It  is  often  diflicult  to  decide  in 
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the  case  of  the  young  whether  cataract  be  hard  or  soft.  The  diffe] 
diagnosis  is  importiint  only  in  reference  to  the  choice  of  the  meth 
extraction.  The  large  majority  of  all  cataracts  in  the  yoiuig  are  sofi 
usually  there  is  a  milk-white  and  as  it  were  swollen  appearance  of  th 
Occasionally,  and  especially,  it  is  believed,  in  disease  of  the  vessels 
tii-ularly  of  the  carotid  and  its  branches,  cataract  in  the  young  appn 
the  hardness  of  the  senile  variety.  In  such  a  case  it  should  be  ^trac 
the  same  manner  as  ac(|uired  senile  cataract. 

Traumatic  CATARAcr.^Any  injury',  whether  by  direct  penet 
of  a  foreign  substance  or  by  indirect  concussion,  that  breaks  or  nij 
the  capsule  of  the  lens  and  jiermits  the  ingress  of  the  extra-capsular 
of  the  eye,  will  produce  cataract.  (Occasional  cases  have  been  repor 
which  a  small  penetrating  body  has  produced  only  a  limited  and  as  it 
encysted  area  of  opacification,  leaving  the  rest  of  the  lens  pemiar 
transparent.)  With  the  entrance  of  the  external  fluid  the  lens-fibres 
and  ijreak  down,  until  finally  the  entire  bt>dy  of  the  lens  has  Ixx^n  liqi 
and  carried  olf  by  the  excretory  channels  exactly  the  same  as  after  th 
cission  operation.  During  this  absorption-process  the  eye  should  be 
at  rest  by  paralyzing  the  accommodation  with  atropine,  whereby,  ala 
iris  will  more  certainly  be  kept  free  from  entanglements  with  the  caj: 
or  cortical  remains.  It  is  |>ossible  that  a  portion  may  resist  the  so 
action  of  the  aqueous  and  require  needling.  While  the  lens-matt 
swelling,  symptoms  of  increased  tension  of  the  eyeball  must  Ix?  watche 
and  proceeded  against  as  in  glaucoma.  We  must  also  see  that  no  sera] 
lens-substaDcc  fall  against  and  adhere  to  Dcsceniet's  membrane,  thus  cai 
a  large  central  opacity.  Rest  for  a  few  days  in  bed  after  each  needlL 
advisable  in  the  majority  of  cases. 

Acquired  Lamellar  Cataract. — This  variety  is  also  called  so? 
or  pcriiiui'Iear  cataract,  and  is  the  most  frequent  of  acquired  t\"|:>es, 
arises  in  precisely  the  same  way  as  the  congenital.  During  youth  new 
layers  are  being  fimned,  and  systemic  nutritional  failure  or  abnormf 
during  the  formation  of  a  lamiua  results  in  its  jmrtial  or  complete  ops 
cation.  Subsequent  strata  formed  during  better  health  are  again  nom 
transparent,  so  that  if  the  defective  layer  is  not  so  opaque  as  to  pre 
observation  of  parts  beyond  it,  we  may  with  widened  pupil  trace  the  do 
layer  of  semi-transparent  fibres  enclosing  a  transparent  nucleus  and 
rounded  by  more  03rternfil  transparent  strata.  The  greater  numl>er  of  t 
castas  may  be  traced  to  rachitis.  lu  one  hundi-ed  and  eighty-nine  < 
Von  Arx  found  that  over  eighty  per  cent.  shnwe<l  signs  or  gave  hist< 
of  this  afiTection.  In  the  greater  uumlwr  of  instancies  the  coexistenoi 
racldtic  teeth  nr  cranial  asymmctr%'  will  point  out  the  general  causal  ne 
Nystagmus  and  r^trahismus  are  not  frequent,  but  arc  sometimi*?;  compbca 
results.  The  atlvisability  of  operative  measures,  and  the  choice  of  op 
tiou  to  be  carriecl  out,  depend  upon  the  extent  of  visual  defect.  If 
more  than  one-half  the  normal,  and  particularly  if  the  defect  be  binocil 


DISEASES  OP  THE  EYE. 

It  wIU  be  advisable  to  operate  if  we  are  cotiviaced  that  the  flefective  vision 
is  eatirely  due  to  the  cataract.  Should  niydriaijis  exi)ose  a  clear  lens-Bjmce 
at  the  superior  or  inferior  and  nasal  segnient  of  the  lens,  an  iridectomy 
dbottld  be  done  at  this  place.  But  when  no  such  clear  space  exists^  or  when 
tb  opacity  is  extensive  and  extreme,  extraction  of  the  entire  lens  is  seldom 
(loDe^  discission  usually  being  the  pa-ferahle  metluxl. 

PobTEBiOR  Polar  Cataract. — The  aa^nired  type  of  posterior  ptdar 

cafciract  diflrei*s  from  the  txingenital  in  etiology  and  in  the  tissue  afleeteil. 

It  will  be  remembered  that  in   the  congenital  ty[>e  only  tlie  capsule  is 

affoded,  the  lens-aabstance  remaining  ch-ar.     In  the  acfjuired  variety  the 

jxsti'rior  layers  of  the  lenticular  fibres  ari^  diseased,  the  r^psule  preserving 

its  normal  clearness.    From  this  fact  the  latter  class  is  sometimes  designated 

i&  trwy  and  the  congenital  as  spurhuSf  or  fohej  posterior  polar  catann-t. 

Aoinired  or  true  posterior  |>olar  cataract  is  secondary  to  chronic  choroidal 

dh'ase^  hemorrhage  into  the  vitivous,  and  other  affections  of  the  vitreous. 

fietinitis  pigmentosa  is  in  its  later  stages  very  apt  to  be  associatetl  with  this 

frpe  of  cataract.     The  prognosis  is  grave,  and  operation,  either  from  its 

uaeleesness  or  from  its  danger  (the  eye  being  usually  otherwise  seriously 

diseasetl),  is  generally  iuudvisidde. 

AcQORED  Anterior  Polar  or  Capsular  Cataract. — Tlie  oiiacity 
is  hmited  to  the  capsule,  and  consists  of  a  proliferation  or  hyperplasia  of 
tJie  capsular  epithelium,  cavisal  by  the  absorbtxl  proilucts  of  a  ^>erlitrating 
corneal  ulceration.  It  is  not  thought  that  actual  contact  of  the  lens-capsule 
with  the  posterior  surface  of  the  cornea  is  always  netK'ssary,  though  this  is 
the  most  common  origin.  A  jK^rforatiug  ulcer  makes  an  outlet  for  the 
ai^tieous  fluid ;  the  anterior  chamber  is  thereby  evacuated  and  the  lens 
pushed  forward  against  Dt*scemet's  membrauej  where  it  comes  in  contact 
witli  the  toxic  matter  of  the  ulcer,  and  this  lieing  alworbed  by  the  capsule 
induces  the  opacification.  With  tlie  closure  of  the  ulcer,  and  re-formation 
of  tlie  aqueous  humor,  the  lenticular  system  is  again  pushed  back  to  its 
normal  position.  The  cataract  being  usually  linn' ted  in  superficial  area 
requires  <ruly  a  small  optical  iridectomy  at  the  superior  and  slightly  inuer 
aspect  of  the  iris,  by  which  nearly  normal  vision  will  be  preserved  and  the 
aocommodative  function  retained. 


DISEASES  OF  THE   EXTERNAL   OCULAR   MUSCLES. 

The  difficulties  and  perplexities  experienced  in  endeavoring  to  arrive 
at  an  understanding  of  the  abnormalities  of  the  ocular  muscles  arise  from 
three  princij)al  sounds.  In  the  first  place,  the  distnrlmnces  are  exceedingly 
complex  in  origin  and  kind;  then,  they  are  in  many  directions  entirc»ly  in- 
volved in  mystery,  and  extensive  and  painstaking  ret^carch  is  required  for 
their  thorough  comprehension  ;  and  lastly,  due  in  great  jiart  to  our  igno- 
rance  of  the  real  nature  and  i>rigin  of  the  pathologic  prtK-esses,  there  is  an 
nofbrtunate  difference  of  opinion  among  writers  upon  a  majority  of  the 
•nbjetts  connected  with  the  study.     Add  to  all  this  a  nomenclature  tliat  is 
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often  misleading,  nearly  always  illogietil  and  inexpressive,  and  always  uu- 
seieiitilie,  and  we  liave  a  consensus  of  diflienltieii  encountentl  immediately 
on  entering  npou  the  sulyect.     In  a  work  of  the  pres>ent   kind,  liuwever, 
designed  not  for  oplithalmic  specialiiSU'j,  we  may  ignore  the  more  recondite 
and  exeeptional   phases  or  aspects,  and  point  ont  tlie  simpler  and  mor 
eoniniun  examples  of  diiwsise  which  the  general  practitioner  will  enconnt 
These  may  conveniently  be  grou]>ed  under  four  heads, — sjjasms,  jxiralys 
strablsmns,  and   insnfiiciency ;   though  the  last  two  names  are  in  many 
respecta  highly  ohjec-lionable  terms. 

Spasms  of  the  Ocui^vr  Muscles. — Like  other  muscles  of  the  bixly«l 
the  external  muscles  of  the  eye  may  be  seized  with  either  clonic  or  tonic 
spasmodic  activity.    The  only  example  of  elonic  spasm  that  we  ut^jd  to  con- 
sider is  the  mysterious  and  chrtmie  form  calletl  ni/fttagmufi^  consisting  in,  or 
rather  evidenced  by,  CK>ntiuuous  jx-ndulum-like,  oscillatory,  or  tremulous 
motions  of  the  eyelialL     Both  vyvs  are  affected,  and  tlie  movements  may  Ijc 
of  all  degrees  of  mptdity,  and  may  be  from  side  to  side, — horizontal  nystag- 
mus,— rotatory,  vertical,  etc.    The  atfeetion  may  arise  from  visual  defect  O^Mj 
many  kinds,  whether  caused  by  corneal  disease  or  damage,  by  cataract,  or 
by  allk'tions  of  tlie  dee|,x*r  structures  ;  or  it  may  Ije  produced  by  cerebral 
disease  of  any  kind  that  interfercs  with  the  normal  fiiuetion  of  the  oeuti'cafl| 
It  is  not  iufretpiently  assoeiatwl  with   developmental  deft-cls  and  anonialies' 
of  the  brain  and  mental  iaculties.     In  s<]i  far  as  nystagmus  is  dejjeudent 
upon   peripheral   ocular  defects   that  are   rcnii^diable, — c.r;,,  in  cataract, — 
prompt  action  should  at  once  be  taken  to  give  the  jjatieut  the  Ix^st  vision 
|>ossil>Ie  before  the  visual  function  has  been  irreparably  damagLHl  and  before 
tlie  nystagniits  lias  become  too  firm  a  liabit.    When  dep*^ndent  upon  elirunic 
cerebral  or  spinal  disi^ase,  as  in  hydrocephalus,  meningitis^  neoplasms,  heredi- 
tary ataxia,  etc.,  the  prognosis  and  ti-eatment  are  usually  Inipeless. 

There  may  also  be  uotcnl  a  tempin^ary  form  of  clonic  spasm  due  to  aeuto 
nervous  or  cerebral  disease,  as  in  epileptic  attacks,  apoplexy ,  etc, 

Tonm  Mp(tJ<iti  Iff  single  nuiscles  of  an  eye  lias  been  observed  as  a  reflex 
from  hxtil  irritation  either  of  the  eye  or  of  adjacent  parts,  and  in  a<'utc 
W-alized  cerebral  disorders.  Simsm  of  the  corres|»onding  muscles  of  the 
two  eyes  is  callctl  conju(/at<*  dcrmitou^  and  is  an  evidence  of  central  disease, 
— ^tumoi-^,  apoplexy,  meningitis,  syphilis,  traumatism,  hysteria,  etc.  The 
lateral  muscles  are  those  usually  affectwl,  the  eyea  turned  either  to  the  right 
or  to  the  left.  Sometimes  the  superior  recti  are  seized  and  the  eyes  are 
rotated  upward.  The  cerebral  h\sion  may  lie  either  in  the  cortex  or  in  the 
pons,  or  in  the  internal  capsule.  The  direction,  right  or  left,  towards  which 
the  eyes  are  tnrne<l  in  spasm  may  indicate  the  location  of  the  ceix-bral  lesion. 
In  spasm  the  eyes,  as  it  has  been  ex|>rcssetl,  hH>k  away  from  the  lesion,  in 
paralysis  they  lajk  towards  it,  8(>asm  of  the  orbicuhiris  is  callwl  Idepharo- 
spiLsm,  and  is  usually  of  reflex  origin,  esijecially  from  astigmatism. 

Paralysis  of  the  Motor  Ml's<'LEs  of  the  Eve. — It  may  l>e 
safely  said  that  lew  affections  or  none  oH'er  the  physician  more  recondite 
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problems  and  require  more  skill  and  knowl*idge  hi  diagnosis  than  those  per- 
taiiun^  to  the  etiologr  and  Im-ation  of  the  lesions  ciiusiug  tlie  i>arj.lyj>ps  of 
the  various  (x-nlar  nmsele.s.  It  is^  for  example,  with  our  present  knuvvlixige, 
often  quite  impossible  to  decide  whether  the  lesion  is  foeal  or  ijeripheral, 
teraporan*  or  permanent,  dirtn^t  or  indirect,  etc.,  and  whether  therapeutic  or 
ojKTative  treatment  is  the  raorc  advisable. 

Pamlytfis  of  fhe  exttntal  redus  is  the  most  frequent  of  single-muscle 
paralyses,  due,  as  Gowers  |X)tnts  out,  to  the  long  wursc  of  the  sixth  nerve 
over  the  pons,  whieh  renders  it  jwnliarly  snbjeet  to  aeridents  of  pressure. 
The  paralyses  may  therefore  l>e  upon  one  or  upon  bt>th  sides.  The  funrtion 
of  the  external  rectus  is  to  rotate  the  eye  outward.  If  the  ]>aralysis  be 
ttiraplete,  and  not,  as  sometimes  ha]>pens,  partial,  the  diagnosis  is  easily 
n)»le:  the  eye  cannot  be  rtttattd  outwanl  past  the  median  line.  If  the 
paralysis  be  recent,  diplopia  will  be  complained  of,  the  distance  of  the 
iiuagt*  aj»art  increasing  the  farther  the  objtvt  fixnl  is  carried  towards  tlie 
sideof  tlie  paralyzed  muscle.  Tlie  object  !K?ing  held  towards  the  at!cctL<l 
muscles  and  above  a  horizontal  line,  the  image  of  the  unsoimd  eye  is  .seen 
IS  if  direrted  away  or  inclined  from  that  of  the  sound  eye,  whilst  below 
a  horizontal  line  the  false  image  is  iiiclincH]  towanls  the  other.  This  is 
caused  by  the  torsional  action  of  the  oblique  muscles.  Coupled  with  paral- 
Tsisi  of  the  op[K>site  side  of  the  brdy,  paralysis  of  the  external  iXHjtus 
almost  certainly  points  to  a  hemorrhage  or  other  lesion  of  the  i>(»ns. 

The  sujit't-ioi'  oblique  is  the  only  remaining  muscle  wlmse  supply  is  the 
8ol<»  fimction  of  a  single  cranial  nerve, — the  fourth.  Paralysis  of  this 
Kiia-lo  is  not  of  great  diniral  importance,  and  may  exist  without  comi>laiut. 
It  is  chiefly  evidenced  by  interl'eren*^  with  motion  downward  when  the 
globe  is  at  the  same  time  turned  to  tlie  nasal  side. 

Paralyms  of  the  third  iiei^e  may  be  jjartial  or  complete.     If  complete  it 
iscallod  ophthalmoplegia  externa,  and,  unless  plainly  orbital  in  origin,  points 
to  cerebral  basal  or  cms  lesions.     This  nerve,  as  is  well  known,  supplies  all 
the  remaining  muscles  of  the  eye  exwpt  the  external  rectus  and  superior  ob- 
lique.   Therefore,  when  completely  paralyzed,  we  have  a  striking  symptom- 
tomplex,  consisting  of  complete  ptosis,  immobility  of  the  gIol>e  inward, 
upward,  and  doMuward,  slaljile  mydriasis,  and  pai-alyzed  accommodation. 
Parolyse.'s  of  individual  tunnches  of  the  third  nerve  supplying  separate  mus- 
cles are  compamtively  easy  of  diagnosis.     Paralysis  of  the  inferior  oblique 
^loue  is  rare  and  unimiwrtant.     In  paralysis  of  the  superior  rectus,  motion 
upward  is  impaired  ;  in  that  of  the  inferior  rectus,  the  correspouding  motion 
'ioH'fiwartl  ;  in  that  of  the  internal  r<H?lus,  the  internal  rotiition  ts  dcfwtive. 
hi  all  such  cases,  if  acute,  there  will  be  diplopia  eornspouding  to  each, 
vitli  increase  of  the  distance  betAveen  the  images  as  the  obje<'t  is  mo\'e<l 
^)Warfls  the  side  of  the  paralyzwl  muscle,  characteristic  inclinations  of  the 
images,  etc      In  determining  the  seat  of  the  lesion  we  have  to  consider  the 
histf>r}%  the  coincident  affections  or  paralyses  of  other  museles,  including 
those  of  tlie  face  and  the  whole  body,  the  completeness  and  duration  of  the 
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paralysis  of  the  affected  muscles,  the  existence  of  other  diseases,  as  tul 
syphilis,  tumor,  etc.     The  evident  existence  uf  orbital  disease,  tlie  prec 
history  of  exposure  to  severe  cold  or  of  orbital  iojiiry,  the  history 
forci-p.s-de livery  of  the  child,  and  other  considerations  of  a  like  nature 
at  once  show  the  lesion  to  be  |x?npheral.     Other  symptoms  of  cei 
or  basal  disease  serve  to  Lxuite  the  lesion  beyond  the  orbit.     The  t 
peutic  measure  to  be  adopted  will  of  course  depend  ujjon  the  dta^aosi 
lotsition  of  the  lesion.     Locally  thret^  plans  of  treatment  are  offered,- 
electrical,  the  orthopaxlic,  and  the  operative.     Galvanization  or  farad iz 
of  the  affected  muscles  has  in  some  instances  seemed  to  do  gotxl.    The 
may  be  said  of  the  plan  of  passive  exercise  by  seizing  the  conjunct!^ 
the  corneal  boixlcr  witli  the  fixation  forceps  and  rotating  it  in  the  dire 
of  the  weakened  muscle.    Exercise  with  prisms,  the  stcreoscojK?,  or  atn 
may  prove  beneficial.     Operations  ai*e  advisable  only  when  other  n. 
have  failed  and  when  a  year  or  more  has  elapsed  witliout  improvei] 
Then  tenotomy  of  the  antagonistic  muscle,  or  tenotomy  with  advance] 
of  the  ^laralyzed  one,  may  be  uudeitaken. 

Strabismus, — Squint  or  "  Cross-Eye.* ' — This  term  proi>erly  del 
a  symptom,  audj  in  fact,  strabismus  is  a  symptom  of  jmralysis  of  tlie  o< 
muscles,  of  tonic  spasm,  etc.     Some  authors  make  the  word  cover  case 
insulEeieucy.     We  shall  use  it  only  to  cxjiress  the  fact  that  in  non-para 
cases  when  observing  an  object  with  both  eyes  imcovei*ed,  the  visual  i 
do  not  cross  upon  the  object.     Instead  of  the  term  latent  strabismus,  o 
met  with,  the  word  insufficiency  may  be  taken  to  denote  those  cases  in  wl 
the  visual  axes  do  meet  at  the  object,  but  only  by  a  strain  or  an  exeesi 
contraction  or  innervation  upon  the  part  of  certain  muscles  of  one  or  I 
eyes.    If  the  visual  axis  is  displaced  to  the  nasal  side,  it  is  called  convei| 
strabismus  :  if  to  the  temporal  side,  divergent.     Tlie  rare  conditions  in  wl 
the  visual  line  is  almormally  directetl  upward  or  downward  are  called 
spectively  sureum  vergeus  and  deorsum  vergens.     If  the  strabismus  la 
one  eyoj  it  is  called  monocular  or  monolateral ;  if  of  both  eyes,  binoculai 
bilateral.     If  one  eye  always  deviates,  it  is  culled  j.jereisteut ;  if  either  ■ 
successively,  alternating.     Sometimes  the  deviation  only  takes  place  at  m 
or  less  regular  peri  wis  of  time,  and  it  is  tlien  called  [>erltjdic.     In  extra 
degrivs  the  fact  of  deviation  is  plainly  evident,  but  in  lesser  degrees  it  ni 
be  shown  by  directing  tiie  jwitieut's  gaze  at  au  object  and  alternately  cov 
iug  and  cxj^jsing  fimt  one  and  then  the  other  eye.     When  the  deviating  i 
is  forciil  to  fix  upon  the  object  hy  covering  the  sound  eye,  the  nintion  oft 
globe  becomes  easily  recognized.     The  amount  of  deviation  may  be  mea 
ni^l  by  the  strabometer  or  the  perimeter.     When  the  deviating  eye  follo' 
the  other  in  its  movements,  it  is  cidlcd  concomitant  strabismus,  in  contrad: 
tiiK'tiun  to  paralytic  strabismus,  in  which  the  motion  t^f  one  eye  is  abs 
lutely  limited  in  certain  directions.     The  deviation  of  the  squinting  e 
is  calleti  the  primary  deviation.     If  in  a  giveu  position  the  squinting  e 
be  forced  to  fix  the  object  by  covering  the  sound  eye,  it  will  be  found  th 
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tie  gound  covered  eye  is  now  sf|uintiDg.     This  is  called  the  secondary  de- 
viation, and  is  duo  to  the  fsict  tliat  an  excess  of"  iiinervatioD  is  re<|uired  in  the 
iieting  muscle  of  the  scjuiutiug  (though  temp<_imi*i]y  fixing)  eye,  and  the 
same  excess  is  also  supplied  the  sound  covered  eye,  because  berth  are  domi- 
siatcd  by  the  same  centre.     Concerning  the  origin  of  strabismus  and  of  the 
fijublyopia  of  the  s*|ulntiug  eye,  there  is  at  present  much  diiiercnce  of 
opinion.      According   to  the   view  of  Dondei-s^  convergent   squint   arises 
irora  the  e^tcess  of  aceonimmlative  action  in  h}^eropia,  convergence  and 
aiccommodation  being  always  associated  actions,     Schweigger,  on  the  other 
"Land,  explains  the  defetl  by  the  natural  preponderance  of  the  iutcrui  over 
the  externi.      A  third  view,  but   one  that,  so  far  as  LyptTopia  is  con- 
cerned, is  in  fact  hut  a  logical  extension  of  that  of  Donders,  consists  In  what 
has  been  called  the  innervation   thcMjry,  advanced   by  Grut,  acconling  to 
which  not  the  muscles  but  their  innervation  is  made  to  account  for  the  stra- 
.bismus,  whether  convergent  or  divergent,  and  whether  associatwl  with  hy- 
peropia, emmetnjpia,  or  myopia.    The  question  as  to  whether  the  amblyopia 
of  the  squinting  eye  is  a  i"esult  or  a  cause  of  the  strabismus  is  also  a  dis- 
puted one.     The  prolmbility  is  that  it  is  both,  the  one  aiding  and  exi^ger- 
atiog  the  other.     Concerutng  this  vexed  question  a  parenthetitul  Remark 
umy  be  interposed  that,  accoi-ding  to  the  theory  of  one  of  the  writers,*  the 
lung-oontiuuetl  existence  of  ametropia  by  supplying  tlie  macula  witii  an  un- 
physiological    and    irritating   stimulus  itself  pro<;luccs  a  chronic  form  of 
mavjujar  choroido-retinitis  ("central  choroiditis*')  or  pigmentary  degenera- 
tion and  amblyopia,  regardless  of  wlietlier  strabismus  exists  or  not,  but  t<;r- 
t^ly  increased  by  insufficiency.     If  found  true,  this  theory  will  account 
for  many  cases  of  amblyopia  heretofore  considered  as  the  result  of  disuse 
((aid>lpp{a  ex  anopsia)* 

The  following  facts  therefore  stand  out  clear  and  undisputed  :  that 
aioet  cases  of  convergent  strabismus  are  associated  witii  hyperopia,  or 
byperopic  astigmatism,  and  most  cases  of  divergence  with  myopic  defects, 
an<l  tfiat  the  most  defective  eye  ametropically  is  usually  the  squinting  eye. 

Wlion  a  patient  with  recent  pamlysis  of  the  external  oblique  comes  for 
fJ^-atment,  the  first  complaint  is  naturally  of  diplopia.     But  in  cases  of  con- 
^^'iiitant  strabismus  there  is  no  such  txmi plaint,  though  the  two  images  are 
funntd  upon  non-identical  jwints  of  tlie  two  retinte.     How  is  it  that,  as  is 
'^•'niottgtrably  tlie  case,  the  patient  sees  with  the  deviating  eye  and  yet  does 
^otsee  double?    One  explanation  is  that  the  mind  suppresses  the  image  of 
f'ifl  squinting  eye,  a  fact  illustrated  l>y  the  microseupist  or  ophthalmologist, 
^ho  keeps  Ixith  eyes  open  while  using  his  instniment.     Another  explana- 
tion is  also  given,  that  by  hmg  habit  the  mental  projection  of  the  image  of 
the  deviating  eye  is  such  that  it  corresjxtnds  to  the  true  position  of  the 
oljjcct.     Unconsciously  the  mind  makes  proper  allowance  for  the  malplaced 
liednal  image. 
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Id  the  treatment  of  Btrabismus  the  first  and  most  irajxjrtant  proceedi 
is  to  correct  the  ametropia  aud  thus  establish  the  normal  i-elationship  I 
tween  aceoniratKlation  and  convergence  or  divergence.      It  ha.s  lx>en  ci 
tomary  to  say  that  this  is  of  little  avail,  but  it  is  our  opinion  that  tl 
latter  opinion  is  not  always  to  Ire  justified,  and  because  of  these  reasor 
1.  That  an  accurate   correction  of  tbe   aiuctn)pia  lias  not   been  orden 
Reliance  has  been  plaixxl  upon  the  fact  that  some  physician  has  order 
glasses,  probal)ly  without  tbe  use  of  a  mydriatic  and  by  opbthalmosco| 
examination  alone, — in  which  case  no  reliance  whatever  is  to  be  plac^  up 
tbe  accuracy  of  tbe  so-called  refraction,  regardless  of  what  the  skill  of  t 
adviser  may  be.      2.  Siitticieut  time  has  not   bi>en  given  the  muscles 
reassume  a  condition  of  equipoise  or  co-ordination.     3.  The  weaker  muse 
has  not  been  aided  and  partially  relfcvcil  of  its  strain  by  a  partial lyHx>rrec 
ing  prism  combined  with  the  spcL'tacles.    By  currying  out  tlicse  measures  \ 
can  bear  w^itness  to  the  relief  of  strabismus,  in  many  cases  of  quite  decid< 
long  standing  and  convergence.    It  haixlly  needs  to  be  said  that  in  the  mo 
pronounced  cases,  and  especially  in  older  cliildreu,  only  operative  nicasiu'c 
as  a  rule,  promise  su<xx!ss.     The  cases  in  which  tlie  spectacles  do  fiucceod  i 
keeping  the  visual  axis  iixwl  fllustrate  and  prove  tbe  innervation  theory  o 
the  origin  of  strabismus  negatively  as  well  as  positively,  since,  at  least  for 
long  time  after  beginning  to  wear  them,  disuse  is  at  once  followed  by 
resumption  of  the  original  squinting  position.     Tbe  e3'e  having  the  greate 
total  lateral  nKjtility  is  the  »]uinting  eye,  whether  the  s<]uiut  l>e  convergent 
divergent,  or  altcruating ;  and  tliis  eye  is  also  the  more  amblyopic  of  tb 
two. 

It  is  simply  a  necessary  condlary  of  what  has  l>een  said  that  the  earliei 
in  life  a  tendency  to  squint  is  arrested  by  the  '*atropine-trcatment,"  or  bj 
the  spectacle-correction  of  the  coincident  ametropia,  tbe  more  promising  the 
result  and  the  more  certain  that  the  abnnrraalisms  of  amblyopia  and  squint 
will  ntjt  become  fixed.  Tlie  question  at  once  arises,  what  shall  l>e  done 
with  children  too  young  to  wear  glasses?  If  the  strabismus  is  convergent, 
stop  all  studies  and  near  work.  If  the  couvcrgenco  still  continue,  institute 
the  atropine-treatment, — ie.j  paralyze  tbe  accommodation  of  the  non-squiut- 
ing  eye  by  a  weekly  or  bi-weekly  instillation  of  a  strong  solution  of  atropine, 
and  thus  force  the  squinting  eye  to  assume  a  permanent  normal  position 
until  glxsscs  can  be  worn.  It  may  be  a«hhxl  that,  if  the  spectacles  be  sub- 
stantial and  fitted  with  judgment  and  care,  children  may  safely  wear  them 
at  a  much  younger  age  than  is  commonly  snpjKi.s*!d.  It  is  not  unsafe  to  pre-'^ 
scribe  spectacles  for  a  child  of  five  to  seven  years  if  the  optician  and  mother 
(or  uui'se)  are  properly  iustructed  and  do  their  resjietlive  ditties.  Prior  to 
this  age,  if  the  atropine-treatment  has  been  judiciously  carried  out,  neithefj 
tbe  amblyopia  nor  the  deviation  has  probably  becfime  extreme  or  csm firmed* 
We  wish  particularly  to  emphasize  tbe  value  of  what  we  have  called  the 
"  atropine-treatment,"  %vhicb  may  be  institnteil  in  babes  a.s  soon  as  squint 
has  made  itself  manifest.     In  this  way  a  convergent  may  be  turned  into  an 
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lint,  and  both  the  aniblyopla  awd  the  extreme  loss  of  muscle- 
BinSdcvelopmcut  be  preveuttxl  uiitil  an  age  is  reachiil  when  spccta- 
lOD lie  worn.  But  it  must  W  addtxl  that  for  the  success  of  this  ]>]aii 
«r  tratment  vmtehfuliiess  on  the  part  of  the  phystcmu  must  be  supple- 
MUed  fajr  iystematic,  persistent,  and  intelligent  co-opcratlou  on  the  |)art 
(if  tk  nolber  and  nurse. 

W  ben  the  strabismus  continues  despite  the  sjjectacles,  long  worn,  ten- 

otoon-  <»f  the  overacting  must-Ie  may  1h*  ttirrttnl  out,  hut  never,  of  ccturse, 

filbout  &m  having  accurate  ametrupic-correction   spectacles  ready  to  be 

wore  fiom  the  time  of  the  operation.     The  extent  to  ^vhich  the  indirect 

imis  attAtchmeiits  of  the  muscle  are  to  be  cut  depends  upon  the  degree  of 

Ae  a^aiat.     But,  since  the  upration  is  both  painless  and  without  gi\'at 

4ii||«r,  it  is  beet  to  err  upon  the  safe  side  and  cut  too  little  rather  than  too 

'  .     While  the  tendon  is  knitting  in  its  new  position,  all  near  work 

i  be  absolutely  forbidden  except  when  under  the  atropine-trcatmeut 

ad  above.     Experience  shows  that  the  jit^rmanent  rei^nlts  of  the 

•»a  are  not  settled  for  several  months.    Tliei^  should,  thereforej  be  no 

^»  other  operations  when  at  fii'st  tlte  results  seem  nnsatis- 

!.i  -  .    ;l'^  fre([uent  tt^ting  shows  tlie  mnscle-bulauce  t(»  l>o  in  a 

ititr  of  change  ibr  the  better,  no  second  operation  should  be  undertaken. 

But  if  at  List  it  is  set^n  to  l>e  necessary,  we  iiave  to  chot>st'  between  rccntting 

ibeame  tendon  and  a  tenotomy  of  the  corresponding  muscle  of  the  other 

fTivwith  an  atlvaneemeot  of  tlie  tendon  of  the  counterbalancing  muscle  of 

lllp aqainting  tyc.     It  may  lie  necessary  to  unite  advantvment  to  tenotomy 

of  the  first  operation  when  the  <leviation  is  so  extreme — tliirty  degrees  or 

Mft — that  e\-en  a  large  single  tenotomy  will  not  give  motion  enough  to 

ike  globe.     After  the  operation  atropine  shoukl  lye  used  in  the  nou-operattd 

9ft,  m  ofdtT  to  hold  its  fellow  in  function  and  by  use  strengthen  it.     In 

tfiver^mt  squint  tenotomy  of  the  externns  is  rarely  useful  without  advauce- 

imit  of  the  intern  us. 

IsBUFFKiEXCV,  sometimes  mlled  latent  t(fra!jmnm,  is  a  term  used  to 
il|ms  Ihuse  incoordinations  of  the  external  ocular  muscles  in  which  the 
nflud  IiMS  of  binocular  vision  still  meet  upon  the  object,  but  in  which  this 
ttflfirlrti  by  an  abnonnal  strain  ujmn  or  innervation  of  certain  of  tlie  mus- 
ils.  It  may  Ik?  called  immature  strabismus,  ur  strabismus  may  be  calkd 
idtih  immffirieniT)'.  It  is  evident  that  it  is  a  nnjre  j>atent  form  of  ocular 
■litilioa  or  **  eye-strain"  titan  stmbismus,  since  in  it  the  muscles  only 
hetf  the  visual  lines  joinwl  at  the  object  by  abnormal  or  over  action, 
vyiil  in  Ktrabiiimua  strain  is  renounced  with  the  fact  of  the  scptint  and 
Ibr  giving  up  of  binocular  fixation.  Insufficiency  is  almost  always 
pfCMSt  in  greati?r  or  k»ss  extent  when  there  has  been  long-existing 
■ororrpctnl  ametropia.  As  in  strabismus,  so  here  also,  the  intcrui  are 
fncmUy  tiic  overacting  and  the  externi  the  underacting  or  insufficient 
midiB  in  Ii\iM»rtipia  and  hyiKTopJc  astigmatism,  the  reverse  Ix'ing  the 
ODD^don  in  rj)S"j>ic  defects.     There  are  also  in  the  majority  of  such  c^isea 
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ophthalmoscopic  evidences  more  dccidetl  in  one  eye  of  macular  injury,  wit 
pigmentary  stippling  aud  abuormalisni  and  subnormal  visual  acuity.  The^ 
defect  is  roughly  estimated  in  docidetl  cast«  by  fixing  the  gaze  first  upon 
a  distant  aud  theu  upon  a  near  object,  aud  noting  the  latei-al  deflection 
of  the  eye  when  it  is  shut  out  from  beholding  the  object.  The  more 
accurate  lucasui'emeut  is  made  by  placing  a  six-degree  or  an  eight-degree 
prism,  base  up  or  down,  before  one  eye  (with  ametropia  also  coirected), 
aud  a  ])lane  colored  lens  before  the  other.  The  two  resultant  images  of  a  ™ 
flame  placed  twenty  feet  away  appar  to  normal  €'yes  in  veitical  alignment,™ 
The  deviation  from  vertiwduess  iu  eyes  with  ineo<>ixliuate  musch's  is  meas- 
ured by  horizontally-placed  prisms,  and  gives  iu  tlegiT*es  the  measure  of  the 
insufficiency.  Where  the  iuterni  are  weaker  than  the  exterui,  or  where  a 
prism  with  ite  base  to  the  nose,  axis  one  hundred  and  eighty  degrees,  iol 
re<[uired  to  aligu  the  two  images  vertically,  it  is  best  to  give  at  ouce  full 
correction  of  the  insufficiency  when  ordering  the  refraction  correction,  the 
amount  being  dividtd  between  the  lenses  of  the  two  eyes.  Where  the 
cxterui  are  the  weaker  of  the  two  muscles,  and  esj>ecially  if  the  evidences 
of  eye-strain  have  not  been  pronounced,  the  ametropic  may  be  prescribed 
without  the  prismatic  correction.  In  all  low  degi'ces  (3—5)  of  external  in- 
sufficiency it  is  well  to  try  non-correction  for  a  considerable  peritxl  first. 
When  tlie  amount  is  high,  partial  correction  may  be  at  once  given.  Tenot- 
omy, either  complete  or  **  partial,"  is  mrely  uccessary  iu  iusufficicucy,  and 
a  good,  thorough  mydriatic  refractiou  will  correct  both  ocular  and  amscular 
astheuopias. 

REFRACTION, 

Emmetropia,  or  refractional  perfection  of  the  visual  mechanism,  exists 
when  the  image  of  a  distant  object  (theoretically  at  an  **  infinite"  distance, 
— practically  twenty  feet  away)  is,  with  jKiralyzed  accommodation,  correctly 

and  sharply  focussed  upon  the  macula.  This 
condition  is  diagmmmatically  illustrated  in  Fig. 
6,  in  which  parallel  mys  of  light  (that  is,  those 

nearly  or  supposedly  so)  from  a  distant  object 

^2  ^^^  united  at  a  point  upon  the  retina.  Ainetro- 
{)ia,  or  refractioual  abnormality,  exists  wtieu  the 
image  is  not  so  focussed.  The  reason  that  it  is 
necessary  to  paralyze  the  awommiHlative  ap|m- 
ratus  to  determine  these  conditions  is  that  the  function  of  the  accommo- 
dation ojnsists  in  bringing  to  a  focus  rays  from  an  objeti  nearer  than  the 
horizon  or  the  so-called  "  infinite  distance."  In  measurements  of  the  refrac- 
tion of  the  eye,  this  function  must  therefore  be  left  out  of  the  county  in  oixler 
that  by  our  correcting  hu&jn  we  may  put  the  ametropic  eye  into  a  condition 
such  tliat  the  full  amount  of  tlie  aocomniodatinu  may  l>e  left  in  reseri'e  for 
*'  near  work."  Such  a  condition  may  be  called  aitifieial  emmetropia.  The 
varieties  of  ametropia  are  liyjH^ropia,  myopia,  aud  astigmatism. 
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Fig.  7. 


HvTCTOFlA,  or  Hypermetropia,  commonly  called  far-m^htednesa,  is 

tk (QodhioD  of  the  eye  or  its  media  in  which,  w  ith  suspendwl  awommcida- 

tka. tlie focoa  of  rays  of  light  fwm  a  distant  ubjeet  is,  nr  tends  to  l>t>,  bdiind 

tiw  redna.    It  may  arise  from  a  subnormal  ix^fraetive  power  of  the  ocular 

ilii(ooniea,  aqut^ous,  lens,  and  vitiieons),  or  from  an  abnormally  short 

rior  diameter  of*  tlie  eye.    The  effects  in  both  cases  are  the  same, 

<o  that  dinically  the  distinction  is  witliout  interest.     From  the  definition 

it  it*  readily  seen  that  even   fiir  distant  objects  the  accommndative 

I  of  the  eye  must  exert  itself  beyond  the  normal  in  order  to  bring 

tfe  fixss  forwajni  upon  the  retina.     When  the  object  is  placed  within  a 

ImC  of  the  eye,  the  rays  from  it  are  of  course  moi*e  divergent  and  require 

liUgnttter  power  on  the  jmrt  of  tlie  aeeommtxlative  apparatus  to  keep  the 

\  at  the  retina.     From  this  excess  of  work  and  strain  arise  most  of  the 

aiDifold  evilfl  of  eve-strain. 

An  illwatration  of  the  Iiypernjiic  c-ondition  is  annexed  (Fig.  7).  From  this 
lilSfeu  that  such  an  eye  is  only  capable  (with  suspended  aecomniodatiou}  of 
tbeiitang  n^nvergent  rays.  But  such  rays 
iinot  exist  in  nature.  Hence  the  reason 
br  the  excess  of  focalizing  pi3wer  re(|uired 
»f  the  li^-peropic  eye.  Hyi>eropia  is  tlie 
loaittd  e<^ndition  of  the  animal,  savage, 
nd  i&iaut  eye,  and  from  the  fact  that  the 
nteo-IMMterrior  diameter  of  the  eye  may 
iKWMt  with  gro\nh  and  age,  or  tliat  the 

Mbr  media  may  gain  additional  refractive  power,  it  is  clear  that  it  is 
fonihle  (or  a  h>'peropic  eye  to  become  eniraetropic,  or  to  progress  thence 
isto  m3*opia.  Bat  these  steps  can  never  be  retraced :  myopia  can  uever 
4fff«lop  into  erometropia  or  hyperopia. 

The  diagnosis  of  hyperopia,  if  the  child  can  i-ead  letters  or  figures,  is 
imitci^  sod  the  degree  estimated,  by  means  of  the  test-tyijes  and  tcst-leuscs, 
iW  ■ooDOimodation  having  kx'n  previously  pfiralyzetl.  Any  refraction,  {»f 
vlaterer  nature  be  the  defect,  is  not  to  be  relie<l  upon  as  afrurute  that  has 
htm  wtimated  with  the  accommodation  functional.  The  biconvex  lens  that 
fpgm  nofmal  x-ision  "^*'  or  greater,  is  the  mcasuix"  of  the  absolute  refmc- 
Bot  we  can  be  sure  of  this  result  only  wlien  we  have  pruvcd  that  no 
coexists,  and  this,  if  possible,  more  nnexcepticmally  demands 
mniifiiodotion  paralysis.  Each  eye  must  be  tested  separately.  The  work 
icatiiwted  in  this  way  may  be  "proved"  by  other  metbfjKls, — by  retinos- 
r,  tlie  ophthalm<>*?ct)pe,  the  prisojttomoter,  etc.  ;  but  [)crfe<.t  reliance  can- 
oot  lir  plac^  apon  any  method  except  the  one  first  briefly  descnlxHl.  In 
I  CMC  of  the  illiterate  and  of  young  children  who  have  not  Icarnwl  (heir 
ptirrlv  objcc^tive  niethuis  will  have  to  be  pursu«?tl.  Physitians 
vmr  io  fbefr  choice  iu  such  cases,  and  the  judgment  of  a  skilled  s|)ecial- 
auircd  to  make  a  diagnosis  close  enough  to  accuracy  to  promise 
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In  MYOPIA,  or  "  near-sightedness/'  the  globe  is  too  long  or  the  refrach' 
media  are  ix-lattvelj  toy  powerful     This  condition  is  illustrated  in  Fig. 

The  natural  media  focus  the  raj 
in  front  of  tlie  retina,  the  e) 
being  adapted  only  for  very  d 

-_ _.z:     vergent  rays,  or  those  from  ver 

-^     near  objects.     Hence  to  see  distai 

objects  a  concave  lens  is  ustnl,  c 
cue  rendering  the  rays  more  divei 
gent,  s*j  that  tlie  natural   foeus  i 
put  hack  upon  tlie  retina.     In  lioth  hyperopia  and  myopia  it  is  the  diara 
eter  of  the  globe  along  the  visual  axis  tliat  usually  decides  the  eunditioi: 
rather  than  anomalousness  or  disease  of  the  ocular  media.     The  eye,  as  i 
well  known,  is  always  nndor  a  physiological  tension  from  witliin  outward 
If,  therefore,  the  sclerotic  be  weakened  beyond  the  force  required  to  resis 
the  outwaixl  pressure,  there  ft>lknvs  a  distention  at  this  weak  jMiint,     Sucl 
bulging  is  usually  at  the  posterior  pole  of  the  globe  ("  posterior  staphy- 
loma").    The  result  is  myopia.     Many  theories  liave  been  evolved  to  ao 
count  for  the  existence  and  increase  of  myopia,  but  almost  all  investigatione 
point  to  the  baneful  influence  of  work  at  short  range  that  is  a  result  of  ooi 
educational,  social,  and  commercial  habits  of  life.     Especially  to  school- 
pressure,  with  ptMir  light,  improjMjr  desks,  and  other  unhygienic  circum- 
stances, is  credited  a  large  share  in  the  increase  of  myopia  particularly  iri 
Kuropcau  countries.     It  shouhl  not  be  foi^^ottcn  that  fiiyopia  hi  the  ifoung 
u  itself  a  pafkolor/md  condilion,  and  should  be  hxjked  upon  as  a  disease 
whose  tendency  to  increase  is  to  be  avoided  by  all  possible  safeguards. 

The  subjective  symptoms  of  myopia  arc  simple  inability  to  sec  distant 
objects  ck^rlvj  and  in  high  degrees  of  myopia  a  necessity  of  bringing  the 
book  and  near  work  close  to  the  eye.  It  should  be  remembered  that  in 
hj-^ropic  ami  astigmatic  defects  we  may  have  precisely  the  same  symptoraa, 
but  tliere  will  in  such  casra  be  also  one  or  many  of  the  various  ix'flex  and 
irritative  symptoms  of  eye-strain.  In  myopia  uncomplicate*!  hyastigma-' 
tisra  and  insufficiency  there  is  a  noteworthy  absence  of  rt^flex  symptoms. 
This  is  becuuse,  properly  si>eaking,  no  eye-strain  exists.  The  endoa\-or  of 
the  eye  i?  to  render  tlie  lens  flatter  or  less  convex,  to  relax  the  afvoinnnxla- 
tion  beyond  its  extremest  point.  Strain  may  ari.se  from  overaction  of  the 
interni  causi'd  l>y  the  great  proximity  of  the  work  at  near  range. 

Objectively  the  ophthalmoscope  reveals  choroidal  changes  and  degener- 
ation  in  the  neighborhood  of  the  optic  disk  ("  conns"  or  posterior  staphy- 
loma) and  the  macula  whicli  in  malignant  or  progressive  myopia  may 
procecxl  to  large  atrophic  patches,  hemorrhages,  etc.,  and  even  to  retinal 
detachment.  The  diagnosis  of  myopia  is  proximately  made  by  the  ophthal- 
moscope, but  only  with  certainty  by  the  test-lenses  and  distant  test-letters. 
The  accommodation  must  be  paralyzed  in  oiMJer  to  be  sure  that  astigmatisni 
ifl  not  present,  or,  if  present,  to  estimate  it  correctly.     It  is  commonly  said 
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that  a  mydriatic  is  not  m*o<«sary  fur  the  coireotioti  of  myopia.     Wo  woiikl 
Dot  Pofract  cliild  nor  adiih  without  it,  for  we  have  had  many  patiojits  who 
bad  (lasted  through  other  hands,  and  whtt  tlirougfi  rtlfaiK-o  iiiioii  this  erro- 
neous rule  had  miss«l  rorrection  of  the  complicating  astigmatism  that  was 
the  source  of  the  reflex  trotiblcs.     The  wcakt.^t  biconcave  k-os  which,  M'ith 
the  aistigniatic  correction  addcil,  gives  the   iK^st   acuity  at  sixteen   inchcjj* 
distance,  will  be  found  the  most  satisfactory  for  coustaut  use.     Full  correc- 
tion is  another  and  a  fatal  ctiramon  error.     In  degrees  above  three  d»o{>- 
trii*  rtdnction  of  nearly  one-half  must  be  made  fnmi  full  correction,  in 
order  to  give  the  eye  its  least  straiuiog  action  for  habitual  use.     The  fidl 
nwasunp  of  tlie  myopia  throws  ujjon  the  ciliary'  musi'le  the  same  excess 
»f  work  that  exists  in  hyperopia.      The  amount  of  the  i*eduction  must 
remaiu  a  matter  of  judgment;  the  size  of  the  deftK*t,  amount  of  accommcw 
cladve  power,  nature  of  the  oecu[>ation,  etc.,  arc  always  to  be  considered. 

Where  myopia  exists  in  children  and  shows  a  tendency  to  increase  (j>?'o- 

iP««tw  or  maUgjuinl  myopia, — a  sad  and  niifortunate  condition),  strict  in- 

strnctiuu  should  be  given  as  r^ards  the  light  in  near  work,  which  must  be 

dear,  steady,  and  stn>ng,  and  strike  the  page  from  brhlml  and  oue  side. 

Large-tyjie  books  only  should  1h?  allowed.      The  Ixxjk  or  work  must  be 

held  high  and  well  away  from  the  eye,  as  nearly  upon  a  level  with  the  eye 

IS  p<jssible,  writiug-d»*^ks  must  l>e  slopetl  and  high,  the  hours  of  near  work 

lt<liiixd  to  a  minimum,  fi'equently  interrupted,  etc.     If  tlie  myopia,  despite 

tliese  precautions,  still  eontinne  increasing,  all  near  work  should  be  ibr- 

bi<l(lrn,  and  the  cliild  made  to  live  as  much  as  possible  in  the  open  air^ 

being  allowed  to  '*  nni  wild."     The  eyes  are  certainly  more  valuable  tliau 

the  KHcalled  education.     I'erha{i8  after  a  few  years  the  myopia  may  become 

Malionarj',  and  theu  studies  can  l>e  cautit>usly  renewed.     But  such  a  sta- 

tionariness  does  not  usually  arrive  Ix^fore  adult  life. 

The  word  Astiomatlsm  is  derived  from  a, "  without,"  and  ffriyfxa,  "  a 
point," — because  a  cone  of  light-rays  proceeding  frt>m  a  poiut  is,  by  an 
■**»gmatic  eye,  not  brought  to  a  point  upon  the  retina,  the  focus  of  the 
'^Vs  in  one  meridiau  Ijeiug  either  a  little  in  advaiiit?  of  or  a  little  Ix^hind 
"'e  mina.  This  condition  ts  usually  the  result  of  corneal  asymmetry,  the 
curvature  of  the  ditferent  corneal  meridians  Ix'ing  unetpial,  and  the  retinal 
"Qagt?  (with  susiK'-nded  a<.x^>mmudatiou)  being,  as  a  consequence,  irregular 
^^^^  imjjerfect. 

The  cut  on  the  following  i»age  may  help  to  a  comprehension  of  this  defect. 
^^^  horizontal  lines  Hf  /f  enter  the  cornea  at  itxS  least  curved  meridian, 
*^*<1  hence  their  focus  is  behind  tiiat  of  the  more  curved  meridian  V^  V.  It 
^  thus  seen  that  the  figuif-  or  image  never  makes  a  true  jwint,  but  is  shaped 
W«hovD  by  the  sectional  views  in  1,  2,  3,  4,  5,  etc. 

It  Is  evident  that  astigmatism  may  complicate  either  hyperopia  or 
Hjyopia,  and  in  fact  it  does  do  so  in  the  great  majority  of  cases.  Astigma- 
tism is  said  to  be  regular  when  the  two  meridians  of  greatest  and  of  least 
fefraction  are  at  right  angles  to  each  other.    Irregular  astigmatism  is  rai-ely 
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met  with,  and  is  osually  the  result  of  wounds  or  injiiries  of  the  cornea. 
When  one  mtTidiau  is  emmetropic  and  the  other  astigmatic,  the  variety  is 
called  dmpi^;  when  the  general  refraction  is  hjperopic  or  myopic  with 
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coexisting  astigmatism,  the  terms  eomportnd  hyperopio  and  compound  mtf- 
opic  are  used ;  when  one  meridian  is  hyperopic  and  the  other  myopic,  the 
astigmatism  is  designated  as  mixed. 

It  can  be  accurately  diagnosticated  only  by  suspension  of  the  atxxjmmo- 
dative  apparatus  and  the  use  of  the  test-lenses,  with  whatever  other  devit^es 
the  individual  choice  of  the  oculist  may  prefer.  The  existence  of  uncor- 
rected astigmatisin  is  a  prolific  source  of  mischief,  and  its  complete  and 
accurate  estimation  often  demands  the  greatest  skill,  patience,  and  judgment. 
Tlie  ciliary  muscle  by  its  unequal  and  partial  contraction  seeks  to  neutralize 
the  effects  of  the  unsymmetrieal  cornea  upon  the  traversing  cone  of  light, 
and  this  unnatural  action  is  often  the  principal  source  of  the  consensus  of 
morbid  symptoms  called  eye-strain.  Full  correction  of  the  astigmatism  is 
always  to  be  prescribed  for  constant  use. 

The  Consequences  of  UNa>RREcrrED  or  Improperly-Corrected 
Ametropia. — ^Their  name  is  legion.  Few  subjects  in  medicine  are  more 
disastrously  ami  Inexplicably  misundcrstoml  and  ignorwl  than  this.  Xum- 
berlcss  lives  have  beeu  wrecked  iu  consecpience,  and  there  are  in  ever\^  city 
thousands  of  living  examples  of  the  fatal  negligence  or  ignorance  of  the  evil 
influence  of  eye-strain  upon  the  growing  organism  and  geueral  health.  Phy- 
sicians may  vainly  continue  for  yeare  to  treat  their  patients  with  every  article 
of  the  materia  metllea  in  the  hope  of  relieving  a  headache  that  springs  from 
ametropia,  a  chorea  due  to  eye-strain,  or  an  aupemia  or  a  dys|>eps!a  that  arises 
from  the  malassiruilatiuu  and  anorexia  wha;5c  proper  name  would  be  a 
reflex  ocular  neurosis.  Limitations  of  space  prevent  a  complete  exposition 
of  the  subject  here,  and  we  can  only  refer  to  articles  previously  published.' 

Concerning  headache,  it  is  at  last  liecoming  a  matter  of  common  knowl- 
edge among  the  laity  that  it  may  be  "due  to  the  eyes."     That  it  is  gencr- 


•  Especially  to  Clinical  Ilhistnitiona  of  Reflex  Ocular  Neim«€«,  by  G.  M.  Groiild,  M.D., 
in  Tbe  American  Journal  of  the  Medical  Sciences,  Jnnunry,  1890. 


to  them,  and  that  its  true  origin  is  frequently  unsnspected  by  the 
general  practitioner,  is  a  ikilj  exiwrietire  of  every  uplithalniolugist.  But  it 
is  a  aomewhat  novel  ant!  ap|>areiitly  absurd  thimglit  that  the  gastrie  and 
ae^ffliJativc  functions  are  usually  profoundly  inipairwl  in  the  niajtirity  of 
oieee  of  severe  irritational  ametropia.  We  have  found  eliniciilly  that 
hadache  usually  precedes,  and  is  ut^ually  continuous  with,  the  gastric 
tniabl*.  This  last  coranionly  consists  first  in  an  unaccountable  loss  or 
fickleoesis  of  appetite.  As  the  irritation  lia.*  ereattnl  an  abnormal  amount 
ofaerN'ous  energy,  nature  seeks  an  equipoise  by  lessening  the  i>roduetiou 
8t  the  point  of  origin.  The  mechanism  might  Ik*  not  inaptly  likened  to 
the  governor  of  a  steam-engine, — the  greater  the  speed  the  more  the  steam 
h  shut  off  below.  An  analogous  but  reverse  process  physiologiciilly  is  the 
automatic  mechanism  whereby  deoxygeuated  blotvd,  by  its  action  upon  the 
ceutres  of  respiration  and  cardiac  inhibition,  quickens  the  action  of  the 
heart  and  lungs.  With  failing  nutrition  there  is  genei'al  diminution  of 
vitality,  a  growing  languor  and  malaise,  alternating  with  jxriods  of  cxces- 
im  hv{»enesthesia  of  the  nervous  system.  The  irritation  coutiuuingj  the 
anorexia  proceeds  to  fits  of  nausea,  and  even  vomiting,  ending  finally  in 
one  of  the  many  forms  of  chronic  dyspepsia,  or  ^'  sick  headache."  The 
physician  has  been  apjieal«xl  to,  and  long  courses  of  dieting,  artificial  fowls, 
hitters,  mineral  acids,  or  tonics,  have  been  triefl  in  vain.  Doubtless  ever}' 
physician  vividly  rememlx'rs  a  nunilier  of  such  puzzling  eases.  We  have 
M  a  great  many  such  cases  in  which,  within  a  week  or  two  after  the 
WGnring  of  profH-r  sjx'ctacles,  tljc  gastralglas,  dysix^psias,  aurl  loss  of  appetite 
uiappeared,  and  within  a  few  mouths  the  IxKly-weight  iucreasetl  from  ten 
to  twenty  pounds.  If  tlje  si>ectacles  are  accidentally  broken,  the  symptoms 
quickly  recur. 

In  the  young  the  consequences  of  eye-strain  are  ext^cnlingly  prone  to 
or  become  ingravescent  about  the  time  of  puberty.  There  can  be 
•'ttle  doubt  that  delayed  menstruation  may  l>e  due  directly  or  indirectly  to 
^e-8train.  Another  complaint  of  parents,  and  one  almost  always  existing 
^children  who  are  chortnc,  nervous,  and  autemic  from  r>eular  irritation,  is 
**ighfc-terrors,  and  restlessness.  "Has  no  more  nightmare  and  erving  out 
•Asleep  since  getting  the  s[>e<-tacles,'*  is  a  frcnpient  rejiort.  We  liave  also 
•loted  the  eeasation  of  nfx'lurual  enuresis,  in  a  few  cases  under  like  circum- 
^QiDoea.  In  several  cases  coming  under  our  observation  habitual  "car- 
\"  has  disappeared  with  the  wearing  of  spectacles.  It  may  be  worthy 
qamtion  if  8f>me  causid  relation  may  not  exist  between  ocular  defect  or 
function  and  sea-sickness.  That  chorea  may  be  of  ocular  origin  is  now 
adtnittcHJ  by  the  best  diagnosticians.  We  have  hod  cases  of  several  years'' 
standing  in  young  girls  who  had  been  persistently  but  unsuccessfully  treated 
with  arsenic,  the  bromides,  etc.,  and  in  whom  all  symptoms  disappi^red 
almt«t  immediately  after  the  wearing  of  glasses.  In  others  great  excita- 
bility, irritability,  nervousness,  lack  of  self-control,  etc.,  vanished  in  the  same 
way.  These  deleterious  effects  u[>oa  the  emotions  and  disposition  may — 
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and,  if  long  continued,  must — have  their  eflect  upon  the  entire  eharacter 
and  after-life. 

Eye-strain  may  also  influence  the  life  in  another  way,  so  that  occupa- 
tion and  piirauits  in  life  are  unconseionsly  governed  by  it.  Study  and 
literary  labor  become  so  wearisome  that  the  child's  mind  is  intluenced 
against  them.  The  pai-ents  are  grieved  that  the  taste  is  slowly  but  irrev- 
ocably turned  from  intellectual  pursuits  and  the  mind  directed  to  phygical 
activities  i^ir  outlets  of  its  energies.  The  bearing  of  such  fa4'ts  canirn>t  \ye 
overestimated  when  we  think  of  our  school  system  j  our  high-pressure 
civilization  ;  the  suddenness  of  the  strain,  since  the  invention  of  printing, 
thrown  at  once  upon  the  naturally  hyi>eropie  eye ;  the  interblending  of 
ocular  ftmctions  with  every  act,  physirat  and  psychical ;  and  the  fact  that 
the  enormous  load  is  thrown  upon  the  young  organism  just  at  its  most 
plastic  and  formative  period. 

A  strange  flict  relating  to  this  whole  class  of  disorders  is  that  the  patient 
may  not,  and  usually  does  not,  feel  or  exhibit  any  signs  that  the  eye  is  the 
source  of  all  these  manifold  and  seemingly  distant  results.  Sometimes 
the  eye  or  its  appendages  may  show  the  results  of  its  own  irritational  work. 
In  children,  styes,  blepliaritis,  and  ei>njunetivitis  wjuietinies  exist  as  the 
evidences  of  ametropia,  but  more  frequently  the  reflexes  are  to  the  head,  to 
the  digesttv'e  system,  or  to  other  sjwcial  or  general  oi^ns. 

AVe  have  elsewhere  attemptetl  an  explanation  of  this  peculiar  fact  in 
one  class  of  eases,  esjiecially  applicable  to  girls  approaching  pubeity.  The 
essence  of  the  thought  is  that  in  the  sensitive,  emotional,  and  intellectual 
of  both  sexes,  but  particularly  in  girls  and  young  women,  the  irritational 
eye-strain  reflex  that  normally  or  physiologically  would  return  eyewaixi  is 
inhibited,  with  the  result  that  headaches  follow  ;  or  it  is  derouted  to  other 
organs  that  sufter  vicariously.  The  reason  of  this  inhibition,  overflow,  or 
deroutation  is  to  be  lookal  for  in  the  enormous  important  of  the  function 
of  vision  to  the  organism  in  general,  and  to  an  exceptional  degree  in  the 
action  of  sexual  seltx'tion,  clear  and  healthy  eyes  being  of  the  highest  ira- 
I>ortance  in  infliunicing  sexual  choice  through  beauty.  Hence  the  corollary 
that  the  smallest  amount  of  ametropia  in  girls  and  women  should  be  cor- 
rerttxl,  an  amount  that  in  men  could  be  safely  ignonxl.  Accoitling  to  the 
tineucss  or  delicacy  of  nervous  organization  and  the  preponderating  quality 
of  sexual  instincts  will  eye-strain  be  disastrous  to  the  general  health.  All 
this  appUi's  with  less  force  to  non-city-brcd  clitldreu  or  to  those  who  are 
not  pushctl  by  their  own  ambition,  their  parents,  or  the  cramming  systems 
falsely  called  educational  of  many  schools,  to  an  excess  of  book- work  juid 
accommfKhvtive  effort  as  harmful  to  the  eyes  as  it  is,  both  ]K>sitively  and 
negatively,  to  the  bmly  and  brain.  However  much  of  the  mischief  can  or 
will  be  obviated  by  relief  of  the  eye-strain, — and  certainly  much  cau,- 
l(l:)eral  surplusage  will  certainly  remain. 
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WOUNDS  AND  INJURIES. 

It  should  not  be  for<;otten  tliat  it  is  in  the  troatment  of  wounds  and 
injuries  that  the  general  [)hyi*irian  will  h^M-alled  upon  for  prompt  and  pkilful 
?emrp,  thiat  upon  the  results  of  immediate  roeai^ures  will  often  depend  the 
question  of  the  patient\s  vision  or  hi  induces,  and  that  even'  ease  may  have 
pc«ible  medieo-legal  complications.  In  refei^ence  to  the  latter  asjieet,  the 
excellent  instruction  of  Arlt*  is  worthy  of  the  study  of  the  careful  practi- 
tioner. 

Foreign  Bodies. — ^On  the  part  of  grown  people  there  is  usimlly  a 
olear  history  and  consciousness  of  the  fact  when  a  foreign  body  is  "  in  the 
ere,"  but  in  children  this  is  not  so  frequently  the  case,  When  there  has 
arisea  sudden  congestion  of  the  cfinjunctival  capillaries  of  one  eye,  we  must 
htm  our  guard,  and  at  onee  institute  a  thorough  search  for  some  particle 
of  dost,  etc.,  that  may  he  Imlged  upon  or  in  the  conjunctiva,  the  cornea,  or 
in  the  cul-de-sacs.  It  is  necessar}'  to  illuminate  the  cornea  from  different 
dircrtions,  that  a  body  may  be  thrown  Into  relief  when  it  is  perhaps  of  the 
«aine  cvlor  as  the  iris-ljackground,  or  as  the  tissue  itself.  If  nothing  is 
Ibiind  in  the  exposed  parts  of  the  eye  or  in  the  inferior  eul-de-sae,  the  u[>per 
lid  must  be  eveiied  by  grasping  the  lash,  directing  the  patient  to  look  down, 
aod  carcfidly  turning  the  lid  upon  itself.  It  is  always  a  cause  of  %vonder 
how  small  a  foreign  hotly  can  prmlnce  such  disamifort  and  pain,  and  tlie 
remark  illustrates  the  utHK'ssity  of  scrutinizing  every  part,  of  uufoldiug  all 
tinkles,  and  of  looking  at  ditfcrent  angles  in  order  not  to  miss  seeing  it. 
Oftou  a  two-inch  condensing  lens  will  help  to  illnmioate  the  object.  Before 
ihe  cxaraiuation,  or  at  least  before  attempting  rcmo\'al  of  a  foix^igu  Ijody 
however  superficially  located,  it  is  best  to  nse  a  drop  of  a  two-per-oent, 
ctKuino  solution.  If  the  particle  be  kxjse  upon  the  conjunctiva  or  cornea, 
it  may  he  brushed  off  witli  a  moist  wisp  of  absorbent  cotton;  but  if  em- 
Wdttl,  a  corneal  spud  will  be  neecssarj'  for  its  removal.  The  instnimenfc 
should  l>e  so  held  that  any  spiismodic  motion  of  the  eye  or  head  will  not 
^ound  the  part.  When  irritates],  tlie  eye  is  rolkxl  upward,  and  henw  the 
in^tniinent  should  bo  lightly  held.  AVIien  a  cinder  or  a  particle  of  steel  19 
•Ift'ply  embedded  in  the  cornea,  great  care  and  judgment  are  rwjuired.  A 
"^nimnn  hut  a  reprehensible  practice  has  l>een  to  use  astringents  in  eyes 
Itoiji  which  a  foreign  hmly  luus  Im-cu  remoyetl.     It  is  in  no  cast*  advJsiilile. 

Whea  a  foreign  bodi/  has  penetrated  the  globe  and  can  be  seen  in  the 
l^itiior  chamber^  it  should  he  removal  by  incision  in  such  a  manner  that 
'fAn  be  best  reached  either  by  a  magnet,  if  it  be  steel,  or  any  other  instru- 
"•Pnt,  according  to  the  circumstances  and  the  choice  of  the  painstaking  sur» 
gi*on.  The  patient  shi^uld  be  anresthetrz(Hl.  Removal  rtf  bodies  that  have 
^hcd  Uie  vilreoius  chand>cr  requires   cxceptiomil   skill,  and  is  certainly 


'  Arlt  on  Injuries  of  the  Eye  considered  Medico- Legally.     Translated  by  C.  S.  Turn- 
Wl,  MJX,  Philadelphia,  1878. 
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not  to  be  undertaken  by  any  but  the  most  experienced  baud.  If  sn 
|>erson  can  sw  the  patient  within  a  day  or  two,  and  before  the  bod\ 
becjome  encysted  or  covered  with  lymph,  it  may  be  removed.  But  \\ 
operation  is  not  at  onee  possible  or  is  for  any  reason  inadvisable,  it  is 
to  have  the  patient  lie  rigidly  still  upon  the  back  and  with  the  head  1 
in  the  hope  that  the  body  will  settle  in  tlie  lower  and  least-used  part  of 
viti*eous  ehaniWr  aud  there  become  encysted  and  stationary'.  A  tew  < 
liave  been  reporte<;l  wliere  foreign  Ixjdics  have  entered  the  lens  and  i"ema 
there  without  sitting  u|i  cataract.  Of  coui-se  any  attenijit  to  remctve  i 
would  almost  always  result  in  rupture  of  the  capsule,  with  the  conseq 
cataract. 

Burns  of  the  Eye,  either  by  dry  or  by  moist  heat  or  by  ebemiei 
acting  substances,  are  diflienlt  of  trcatrnent,  and  are  of  such  various  na 
that  few  hints  can  Iw  given  for  gutdauee  in  this  respect.  If  the  injur 
seen  at  once  and  if  it  be  caused  by  acids,  then  an  alkaline  lotion — say,  a 
spoonful  of  bicarbonate  of  sodium  to  a  cupful  of  water — is  indicated,  i 
which  the  whole  eye  should  be  freely  irrigated.  When  the  injury  has  I 
caiisctl  by  alkalies, — as,  e.f/.j  by  lime, — then  an  acid  wash^ — r.^.,  vin< 
dilutinl  with  one-half  water^ — will  l>e  very  nseful.  But  in  either  case  no  t 
slioulcl  be  lost  in  waiting  for  or  preparing  these  things.  "Water  is  ale 
always  at  hand,  and  witli  this  the  eye  shoidd  be  cleansed  and  thoroug 
washed.  The  greatest  danger  in  all  cases  of  burns  is  that  the  conjunct! 
surfaces  of  tlic  op|>osite  lids  aud  glolje  may  have  bectune  denuded  aud 
healing  they  may  grow  together  in  an  incurable  symblephurou.  The  n 
promising  way  of  preventing  this  is  to  keep  the  eye  batlied  and  the  si 
lillwl  witli  castor  oil,  and  to  break  up  tiie  adhesions  that  may  begin  form 
by  frequently  passing  a  probe  or  spatula  between  the  surfaces.  If  the  p 
become  intcuse,  cocaine  must  not  lie  used,  but  anodynes  and  cold  compres 
with  paralysis  of  the  accommodation,  will  be  fonud  most  efficacious. 

IxjuniES  OF  THE  Eyelids  re<piirc  mom  care  and  watchfulness  than 
usually  given  tbcm,  owing  to  the  fact  tliat  notches  aud  subsequent  eica^ 
zation  are  very  apt  to  distort  and  evert  t!ie  lid,  with  conseqiucnt  lachryr 
troubles,  or  to  invert  it,  with  all  tlie  sequehe,  pannus,  etc,  that  follow  uj 
entropion  or  inversion  or  malposition  of  the  cilia.  In  a  general  way  tl 
are  to  be  treated  as  an  injury  elsewhere  would  l>c,  but  with  especial  ref 
ence  to  the  peculiar  function  of  the  tissues  ami  the  clangers  we  have  advert 
to.  Gaping  wounds  should  be  most  carefully  and  areurately  sutured 
jJacc,  instead  of  using  court-plaster.  Owing  to  the  extensive  areolar  tissi 
e.\ti"avasation  of  bloml  is  com  mom  If  the  oxlema  be  great,  fracture  of  t 
orbital  walls  or  Ijorder  should  be  reckoned  annmg  the  possibilities.  ^ 

RuFlURE  OF  THE  Glode  is  rare,  and  is  usually  the  result  of  eont 
sion  with  a  blunt  body.  Owing  to  the  fact  that  the  nasal  side  of  the  glo 
is  more  protected  than  the  temporal,  the  blow  is  more  commonly  upon  t 
latter  side,  but  by  reason  of  the  transmitted  force,  or  "  con t recoup, '*  t 
rupture  is  more  frequently  in  the  choroid  and  upon  the  nasid  side. 
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Permanent  recovery  iVoiu  a  rupture  through  lite  ciliar}^  region  will 
uever  take  plaec.  The  siib6e*|ueut  cit^atrizatiou  will  iuduee  cyclitis  and  siidi 
irritatiou  that  cuucleatiou  must  follow  sooner  or  later.  iS<j  that  the  rule  is 
vithout  cxceptioo  that,  where  the  ciliary  body  has  been  certainly  broken 
or  otit  thrcjugh,  immediate  cuueleation  is  the  ktter  proewlure.  Even  if 
tbu  gli>l»e  be  Siived,  there  is  apt  to  be  little  vision,  and  the  danger  of  jkt- 
gistent  cicatricial  irritability  and  sympathetic  inflanmiation  is  gi*eat.  In 
aich  lases,  also,  the  lens  is  frefjuently  dislocated  and  the  capsule  ruptured, 
6i»lbat  LUtai-act  is  a  common  cftmplication.  If  the  lens  be  in  the  anterior 
chamber,  it  should  be  extracted  at  once.  If  the  lips  of  a  purely  sclerotic 
(lit  OP  rupture  ehow  a  tendency  to  gape,  a  few  dclic^ite  stitches  may  be  taken 
tliMigli  tlie  external  etlges  of  the  lips  of  the  wound  and  the  conjunctional 
tissues.  When  the  cornea  is  extensively  cut  or  niptured  and  a  large  part 
of  the  iris  pnjtrudes,  this  should  be  drawn  out  as  far  as  possible  and  excised. 
Tim  may  even  Lave  to  be  repeated  tme  ur  more  times,  in  order  to  avoid 
eitensive  cicatricial  inclusion  of  the  iris  in  the  lips  of  the  wound,  Awortl- 
iugto  the  location  of  the  wound,  the  use  of  cserine  or  of  atropine  may  be 
advisable  to  aid  in  the  retraction  of  the  iris.  The  bandage  should  be  firm,, 
but  Dot  tight. 

PeXETRATIKG  WotTNDS  AND  SYMPATHETIC  INFLAMMATION. — Many 
]>emarkable  cases  have  been  reporter!  of  the  retention  of  large  foreign  bodies 
tluit  have  penetrated  the  orbit.  In  such  cases,  therefoi'c,  one  must  be  on 
liis  giiaitl  not  to  overlook  them,  by  inrpiiries  as  to  the  exact  nature  of  the 
objm  (^-ausing  the  tmumattsm,  by  cart'ful  examination  of  the  wouud,  etc, 
111  perforating  wounds  of  the  cornea  there  will  probably  be  hernia  of  the 
iris.  If  this  be  extensive  and  c-anuot  be  reduced,  the  protruding  portions 
nmst  be  excised  as  deeply  within  the  lips  of  the  wound  as  possible,  and 
tie  eve  atropinized  and  fii-mly  bandaged.  If  the  hernia  recur,  the  same 
Olicnitiou  must  be  rejx'atcd,  since  extensive  inclusion  of  the  iris  in  the 
wuuod  is  to  be  avoided  at  all  hazards,  a  fact  that  necessitates  a  subsequcut 
irida-toray  to  relea.se  it  and  to  keep  the  eye  from  constant  pain,  iritis,  and 
irritation.  But  if  the  hernia  Ix'  of  only  a  small  j>ortiou  of  the  iris,  it  is 
Ixst  to  try  the  effect  of  atropine,  rest,  etc,  rather  than  mutilate  the  iris,  and 

C^'^)  ho(^u?e  if  only  slight  adhesion  take  place  a  subsequent  iridotlialysis  or 
iridtvtomy  may  remedy  the  trouble,  IVhea  ike  ciliari/  bofli/  fma  beni  cut 
trough,  there  is  the  same  danger  as  that  to  which  we  have  adverted  in  the 
piHxding  paragraph,  and  enucleation  must  follow. 
Whetlier  to  enucleate  at  oncx3  or  not  in  cases  of  doubtful  implication  of 
file  ciliary  body  is  often  the  miKst  perplexing  of  fiucstious.  If  not  done,  and 
6tal  jiymimtlictic  inflammation  ensue,  it  is  of  course  the  saddest  of  results, 
Ihtrrjore  it  w  better  to  err  on  the  aide  of  safety  and  cnudeate^  though  the 
wndition  of  the  injured  eye  promise  some  slight  chance  of  recovery.  The 
«i»tiug  complications,  the  extent  of  the  injur)',  the  condition  of  the  other 
evf,  the  general  health  t>f  the  patient,  etc.,  must  all  Ijc  considered.  At  all 
events,  and  in  all  cases,  eaix^ful  search  must  be  made  for  jujssibly  retained 
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ftjroign   bodies,   thorough   cloaDsiiig  and   aiitis^eptie   treatment   inetitutcd, 
pt>rf(H7t  quiet  enjoined,  etc, 

►Syiupalhctic  trouble  may  uot  only  follow  traumatism^  but  may  also  result 
from  any  destructive  disease  of  the  eye,  esi>eeially  of  the  ciliary  body.  In 
such  eases,  that  primarily  injured  is  ealled  the  exeitor,  the  either  the  sym- 
|>athizer.  Sometimes  the  exeitor  is  a  shniukeu  ^lul>e  that  in  coiisequenee 
of  exteusive  choroidal  or  ciliary  disease  lias  become  aftecled  with  phduHut 
bidbi  or  progressive  atrophy  and  slirinlving.  It  is  customarv  to  divide 
sympathetic  trouble  into  two  gruu{>s, — sympathetic  irritatiou  and  sympa- 
thetic inHaramatioo.  The  method  by  which  the  sound  eye  is  affected  by 
the  exeitor  is  a  matter  not  yet  wholly  made  manifest.  Clinically^  the  jwriLtd 
of  rtitation — consisting  (io  the  sym|>athizer)  in  limitation  of  the  accom- 
mixlation,  sharp  pains,  photophobia,  laohrymation,  congestion,  etc. — is  of 
extreme  impurtauco,  as  heralding  the  probable  a|ipix)a<:4i  of  a  true  inflam- 
mation, an  irido-eyclitis.  In  either  stage  the  earliest  ].>ossible  euiicleation 
of  the  exeitor  is  imperative. 

SURGICAL  OPERATIONS  UPON  THE  EYE. 

In  all  operations  upon  the  eyes  of  children,  it  is  better  to  anoesthettze 
the  patient.  The  oi>enition  can  frecpicutly  \ye  done  during  tlie  primary 
effect  of  ether  or  chloroform,  when  pro|XTly  given.  Tine  stomach  sliouid 
be  empty,  food  having  \ns}u  forbiiklen  IJjr  scvcnd  horn's  prior  to  the  ojK'm- 
tion.  Subsequent  to  the  operation,  we  should  sec  that  gastric  paiu  does  not 
arise,  causing  the  child  to  cry,  and  thus  endangering  the  siux^ss  of  the 
oj^eration.  Paregoric  is  probably  the  best  anodyne  in  such  cases.  A  small 
mustard  plaster  over  the  ejvigastrium,  and  otlier  measures,  may  be  orderetl, 
according  to  the  circumstances  or  the  preferenct^s  uf  the  physician.  It  is 
generally  useless  to  attempt  bandaging  the  eyes  in  the  cuse  of  an  infant,  on 
account  of  the  absence  of  hair,  the  smoothness  of  the  scalp,  etc.  \Vhcre  a 
bandage  is  necessary,  it  may  Ix?  i-etaiued  iu  place  when  placcil  over  a  tight- 
fitting  cap  or  hood,     A  dark  room  is  usually  preferable  to  Ijaudages. 

OpEiiAnoNs  TO  Relieve  Obstructions  of  the  Lachuymal  Ex- 
cretory Apparatus. — Epiphora  may  arise  from  an  excessive  secretioa 
rather  than  from  an  imjieded  outflow,  and  doubtless  oix-rations  \\\Km  the 
tmnaliculi  and  (hi(*t  have  sometimes  l»eeu  carrit^l  out  where  more  careful 
search  would  have  shown  some  reflex  or  other  source  of  kxail  irritation  to 
account  for  the  excess  of  tears  in  the  eye.  Sometimes,  also,  the  canaliculus 
an<l  duct  are  normally  patent,  but  the  puncta  are  either  slightly  everted,  or 
clos^'tl  by  a  foreign  IxmJv,  or  stenotic  from  inflammation  or  cicatricial  txtntitic- 
tion.  In  tlicsc  cases  it  is  unnecessary  to  slit  the  canaliculus  or  to  probe  the 
duct,  and  where  there  is  not  positive  evidence  of  nasal  disease  or  dacry<Kys- 
titis,  it  is  better  to  l>egin  by  opening  or  extending  the  opening  of  the  puncta. 
When  there  is  not  perfect  a|)p+)sitiou  of  the  puncta  to  theglolje»  a  simple  pro- 
ceeding consists  in  insei-ting  the  sharp  point  of  the  s<'issors  into  the  opening 
and  dividing  the  conjunctival  surface  vertically  dinv-nwai-d  for  one  or  two 
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millimetres.  "Where  this  is  insufficient,  or  where  it  is  necessary,  on  account 
of  prulent  disease  of  the  sac,  to  divide  the  canal  h^n^liwise,  a  ijeculiar 
blade  is  used — Weber's  aiiialieuhts  knife — with  a  tiny  bulbous  point  which 
guides  the  advancing  knife  along  the  tube.  The  physician,  standing  over 
the  anifsthctized  [mtient,  uses  one  hand  to  withdraw  the  Hd  from  tlie  globe 
and  make  it  tense,  steady  the  head,  etc.  The  bulb  having  entcrtd  tlie 
punda,  tlie  knife  is  held  horizontally  and  is  advancetl  along  the  canal  until 
tliekillwus  jK»int  reaches  the  lachrymal  sac;  then,  while  the  lid  i.s  b{"ld  by 
the  thumb  of  the  other  band  firmly  to  the  temporal  side  and  kept  tense,  the 
biife  is  raised  to  a  vertical  position  and  the  canaliculus  iy  divided  up  to 
the  mouth  of  the  sac.  Constriction  of  the  nasal  4Uict  may  Ix*  incised  by 
now  rotating  the  cutting  edg<}^  of  the  blade  anteriorly  and  [rushing  tlie  knife 
downward  and  slightly  forward  into  the  cavity  of  the  duct.  Sometimes  the 
duet  shows  a  [persistent  tendency  to  constriction  and  closure,  though  this  is 
seldom  seen  in  children.  If  so,  a  prolx?  made  for  the  purpose  may  be  used 
till  the  duct  remains  jmtent.  Care  must  l»e  used  that  the  prul.ie  d<j  not 
form  a  false  passage,  and  a!so  that  it  be  inserted  properly.  Acute  abst^ess 
of  the  lachrymal  sac  should  Lh?  immediately  and  freely  opeutd,  and  afler 
tliJS  watchfulness  exercisetl  that  a  lacfirynwl  fistula  do  not  form. 

Meibomian  Cyst. — Upon  everting  the  lid  we  sometimes  find  the  cause 
of  conjunctival  congestion  in  a  localized  purplish  discoloration  and  swelling 
of  the  subconjunctival  tissues.  The  duct  of  a  Meibomian  glan<l  having 
become  occluded,  its  retained  secretion  causes  distention  and  inflammation 
of  thp  ]iart.  It  should  be  fr*ee]y  incised  upon  the  conjunctival  surface,  and 
the  contents  removed  by  scoop  and  sepapcnl  with  a  sharp  spoon. 

Br.EPHAROPLASTY. — Plastic  operations  upon  the  lids  are  for  the  pur- 
pose of  correcting  entropion,  ectropion,  cicatrices,  or  injuries,  and  for  the 
rare  congenital  ptosis  from  lack  of  development  of  the  muscular  fil>res. 
^Vhea  in  entropion  only  a  few  hairs  are  incurved,  they  ai'C  l>est  destroyed 
h)' electrolysis,  or  given  a  different  direction  by  illaqueation,  which  consists 
io  drawing  each  lash  through  a  needle-hole  by  a  la.'^so  or  hxip  of  ligature. 
Tl»eti<!*^ue  c<»ntaining  the  hair-bulbs  of  the  laslies  may  also  be  excised  from 
the  inner  margin  of  the  lid  after  dissecting  away  the  conjunctiva. 

If  a  large  extent  of  the  lid  is  turned  in,  more  radical  measures  are 
^•ilrtd.  The  most  common  moile  of  correcting  tbii*  in  the  lower  lid  is  by 
f^moving  a  strip  of  skin  jmrallel  with  the  lid-edge,  the  width  and  depth  of 
l''^  portion  of  excised  tissue  iK'ing  proportional  to  the  effect  desiird.  If  of 
''»**  upper  lid,  the  choice  lies  between  several  operations. 

The  Jacjsche-Arlt  operation  consists  in  splitting  the  lid  along  the  inter- 
ttJaiVinal  edge  three  or  four  millimetres  deep.  The  anterior  [lortion  con- 
taining the  cilia  is  made  free  except  at  the  ends  by  an  incision  thmugh  the 
*kiij  of  the  lid  about  tliree  millimetres  from  the  edge  of  the  lid  and  par- 
allt^I  with  the  same.  Above  this  a  fold  of  skin  is  removed  entirely,  eorre- 
f</H)nding  in  size  with  the  etfect  dcsiritl,  nntl  the  ribbon  of  tissue  containing 
tlie  cilia  is  brought  up  and  lasteued  in  the  spa«  of  the  excised  tissue  by 
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sutures,  tbus  bringing  the  edge  of  the  lid  with  its  cilia  into  a  normal  | 
tion,     Vttu  Graefe's  ojicration  is  similar,  except  that  vortical  incisioua  < 
third  of  an  inch  long  are  also  made  from  the  two  extremities  of  the  rib 
of  cilia-tissuCj  and  the  ends  of  the  same  near  the  canthi  ai*e  Ijetter  elev; 
by  sutures  into  the  outer  lips  of  the  vertical  incisions.    Hotz  excises  a  II 
of  muscular  fibres  over  the  tarsus  three  or  four  millimetres  in  lireadt, 
the  upper  lxii*der  of  the  tarsus  of  the  upper  lid  or  the  lower  border  of 
tarsus  nf  the  lower  lid,  arid  sutures  are  passed  through  the  upper  edgt 
the  tarsus.     In  Dianoux's  yj>eratiiin  two  jmrallel  bauds,  one  containing 
dlia,  the  one  above  it  simply  the  skin,  each  ab(3ut  three  millimetres  brc 
are  made  by  splitting  the  lid  and  by  an   incision  iiaraltul  to  the  lid-e 
exteudiug  to  the  cartilage.    The  upper  is  drawn  under  and  below  the  low 
and  its  lower  edge  sutuixMi  to  the  conjunctival  edge  of  the  lid  ;  the  ribl 
of  cilia-tissue  is  thus  raise<l  frum  the  border  of  the  ltd,  and  its  up 
margin  is  sutured  to  the  lower  of  the  syj^»£*rior  incision  of  the  lid.     Stre 
feild  and  Snellen  remove  a  V-sha|x»d  wedge  of  skin,  muscle,  and  tan 
parallel  with  the  lid-ctlge ;  and  Von  Burow's  operation  amsists  in  a  « 
juuctival  incision  of  the  cartilage  three  millimetres  from  the  border  of  1 
lid^  causing  gaping  of  the  wound  and  mudcrate  eversiou  of  the  free  edge 
Wharton  Jones's  ojK'mtiou  for  ECTROPION  is  illustrated  in  the  annex 
cuts  (Figs.  10, 11).    A  V-shai)ed  incision  is  made  with  the  limbs  extendi 


Fio.  10. 


Fto.  11. 


Wharton  Jones's  operation  Tor  ectroplcm. 

toward  the  canthi.  The  enclosed  triangular  flap  of  skin  is  then  dissected  uj 
and  redticc<l  by  excision  to  the  desired  extent,  and  the  lower  pirt  of  the  in 
cisiou  brought  together  by  sutures,  so  that  the  final  appearance  of  the  woun< 
is  that  of  the  letter  Y.  The  contraction  thus  procbiced  by  the  cicatrix  bring 
the  lid  into  apposition  with  the  glnlx>.  Argyll-Rolx'rtson's  operation  con 
sists  in  inserting  into  the  lower  cul-tle-sac  a  piece  of  sbwt-U'ad  about  th 
size  of  the  lid  and  conforming  to  the  jiarts  in  shapt*,  against  which  the  li( 
is  brought  into  apposition  and  the  normal  positinn  by  tension  upon  ligature 
passed  Croni  without  through  the  free  cflge  of  the  lid,  thence  through  tlr 
bottom  of  the  cul-de-sac  out  upon  the  cheek  below,     Bit«  of  rubber  tubinj 
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IKBBed  under  the  external  loops  of  the  ligature,  to  prevent  their  cuttiDg 
thfoagh  the  integumeut,  before  tractum  is  made.  If  the  lid  be  thickened 
byan  ov^ergrowth  of  sulx^oiijiiuctival  tissue,  a  Y-shaped  mass  may  be  ex- 
cised the  length  of  the  everted  lid,  prior  to  the  ligation. 

It  may  be  said  diat  o|>ertitiuti5  of  this  kind  are  mre  iu  children,  though 
sometimes  necessary  or  possil)le  iu  those  approaclitug  puberty.  Tlie  carti- 
lage in  children  is  not  fully  develope<l,  and  this  fact  must  be  considered 
when  ojxrations  arc  done  on  the  lids, 

Traumatie  or  cieatrieial  ectropion  ean  only  l)e  cured  by  transplantation 
of  8  flap  with  pedicle  from  the  adjacent  forehearl,  temple,  or  cheek,  or  from 
t\w  arm,  or  by  traoBplantatron  without  [>edicle  from  tlie  arm.  The  un- 
sightlioess  of  the  facial  wound  thus  produecti  gradually  grows  less  in  time, 
and  the  flap  from  the  face  usually  gives  the  best  I'csult.  It  must  be  larger 
than  the  freshened  or  denudwl  space  it  is  to  fill.  An  ingenious  method 
fif  ri'pairing  a  loss  of  tissue  at  the  eanthus  is  shown  iu  the  annexed  cuts 
(Fjgs,  12,  13).     The  space  a  being  denuded  and  freshened,  the  flap  b  is 


Flo.  12. 


Fia.  13. 


HAsner  d'ArUia'a  btepbAi'oplAsilc  operation. 

up,  twisted  upon  the  ]>ediele  c,  and  the  pjints  d  and  e  are  sutured 
to  the  lower  and  up|>er  lid  so  as  to  form  the  normally-shajxKl  angle  between* 
Perftomy,  the  object  of  which  is  to  relieve  pauuus  by  a  dam  of  cica- 
trical tissue  alxiut  the  cornea,  is  perfunned  by  dissecting  off  a  ribbon  of 
^"'junetiva  one  or  two  millimetres  wide  close  to  and  encircling  the  cornea. 
^^  is  rarely  rerjuired  in  children. 

Dense  corneal  staphyloma,  or  bulging  of  the  weakened  cornea  from 
'"t*  intraocular  pressure,  may  be  removed  in  several  ways,  one  of  which  is 
siiown  iu  the  illustration  following  (Fig.  1 4).  The  main  body  of  the  staphy- 
J"nia  having  been  removed  by  two  iucisiuns  throngli  the  dottc^l  lines,  the 
^^itiircs  are  at  once  tightened  and  a  movable  stump  thus  obtained.  Another 
'^^thod  is  to  mn  a  strong  continuous  ligature  through  the  healthy  loosened 
*'^d  undermined  conjunctival  tissue  antl  sclrnx  surrounding  the  staphyloma, 
**  that,  after  excision  of  the  latter,  traction  upon  the  ligature  acts  Hke  a 
*  puckering-string^'  and  at  once  closes  the  conjunctiva  over  the  space  of 
tlie  excised  tissue.  llules,  of  England,  advises  clearing  out  the  entire 
cojJleuts  of  the  globe  and  fdling  the  cavity  with  a  glass  bull. 


corneal  limbus  or  border  from   alxive  and  to  a  depth   requisite  for  tlie 
proposed  uperdtion.     The  iris  h  then  seized  at  the  pupillar)'  border  by  the 
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Irift-forceps,  withdrawn,  and  a  piece,  of  the  size  and  shape?  desirfd,  excised  by 
one  stroke  of  the  st-is^oi-s.  Atropine,  to  pull  the  iris  ends  out  of  the  wound, 
is  jjerioclii'ally  instilled,  and  the  eye  kept  bandaged  ibr  two  or  tLree  days. 
This  operation  is  usefid  in  anterior  or  posterior  syDechia,  to  make  an  arti- 
ficial pupil  In  case  of  ]>iirtial  opacity  of  the  cornea,  and  als*i  as  a  thera- 
\mlk  mttisure  in  glant^«»mutond  tension  caused  by  adherent  leucomata. 

Discission,  or  Needling,  is  an  oi)eratiou  frequently  required  in  con- 
geaital  cataract  of  the  young.     The  adjoining  cut  (Fig.  16)  gives  a  good 

FiQ.  16. 


,->■/♦ 


Dlidnlon,  or  necdtlJng. 


i<lea  of  the  proceeding.  The  point  of  the  stop  discission-needle  is  passed 
loto  the  anterior  chamber  from  the  side  of  the  cornea  and  past  the  dilated 
pupil  until  it  pierces  the  anterior  capside  and  the  substancje  of  the  lens; 
hy  movement  of  the  jwint  the  capsule  must  be  freely  niptui-ed  and  the  lens 
biDken  up  to  the  desired  extent  so  that  the  aqueous  shall  gain  admission  to 


Fia.  17. 


Diaclaion.  or  needling,  with  two  needles. 


Itjoausiii);  it  to  swell  and  become  opaque  and  finally  to  break  down  and  lie 
•twrbed,  leaving  an  unimpeded  path  for  the  light.     In  recurrent  or  cap- 
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Kilar  cataract  after  an  cxtmction  of  the  lens  the  same  operation  is  made  t 
"of  to  break  through  aud  depress  out  of  the  May  the  central  j>t»rtioD  of  t 
opaque  capsule.  Two  needled  are  comniuidy  used  for  this  purpose, 
shown  in  Fig.  17,  whereby  au  o]>euing  is  more  ci*rtaiuly  and  accurate 
made  by  rupture  and  displact^ment  outwaixl  of  the  capsule  by  the  ti 
nwdles  raci'ting  fii'st  at  the  centre  oi"  the  i>upil]ary  space.  No  reajcti 
usually  follows  the  operation, 

Te-notomy  in  Case  of  Strabihmus. — Graefe's  subconjunctival  opei 
tion  is  the  proper  oue  In  these  cu'^es.  The  opening  is  made  at  a  poiut  ta 
gent  to  the  lower  edge  of  the  cornea.  The  conjunctiva  and  Tenon's  capsi] 
ai^e  vertically  cut  across  over  the  lower  edge  of  inscrtiim  of  the  miimle-te 
don,  and  the  opening  widenctl  sufficiently  for  opemtive  purposes.  The  sLr 
bisni US-hook  is  then  inserte*!  beneath  the  tendon,  which  is  drawn  forwar 
and,  by  inserting  the  blades  of  the  scissors  (blunt  points  and  curved  on  tl 
Jlat)  between  the  hook  and  the  globe^  the  tendon  is  divided  close  to  tl 
globe.  If  the  most  extreme  etfect  possible  is  desired,  the  lateral  and  po 
terior  attachments  of  the  capsule  of  Tenon  may  be  divided,  A  suture  mi 
be  used  to  close  the  conjunctival  opening  and  drawn  mare  or  less  tight  1 
re<luce  the  cfl'wt  of  the  oj}eratiou.  Put  atropine  into  the  fellow-eye,  or  UJ 
correcting  spectacles  at  once. 

Advancement, — When  the  effect  of  a  tenotomy  is  insufficient  to  gi\ 
the  desired  change  in  the  visual  axis,  it  must  be  repeated  when  ttic  opi>osIa 
muscle  Is  advanced.  To  do  this,  a  ligature  passed  about  the  tendon  at  it 
insertiun  firmly  s^eeores  the  muscle  by  the  loose  cuds  of  the  ligature.  Th 
tendon  is  then  divided  close  to  the  sclerotic  and  its  lateral  attachments  ar 
freely  dividtxl.  Another  ligature  is  now  passed  through  the  muscle  beliinl 
the  one  grasping  the  cut  end,  which  last  is  excised  with  as  much  of  th 
tendon  itself  as  is  desirable  to  give  the  cifoct  of  increased  power  over  th 
glolie.  The  free  ends  of  the  ligature  passed  through  the  muscle  are  nov 
passal  through  the  pericorneal  conjunctival  and  subconjunctival  tissui 
abo\T  and  below,  and  traction  and  knotting  secure  tlic  divided  tendon  ii 
its  new  position  till  union  has  taken  [)lace.  It  is  generally  consideretl  bcs 
to  make  about  one  or  two  millimetres  of  over-effect  at  fii-st.  If  the  streugtl 
of  Uie  sutures  is  doubtful,  a  stay  or  anchor  suture  may  be  made  from  tht 
skin  of  the  inner  cantluis. 

Prince's  "  pulley"  operation  is  perhaps  preferal>le.  A  ligature  is  |)assecl 
vertically  in  and  out  several  times  through  the  conjunctiva  one  millimetre 
from  the  cornea  in  the  line  of  the  muscle.  Au  oj)cniug  is  then  made  over  the 
teudon-inseilion,  and,  without  dividing  it,  the  muscle  is  loosened  from  its 
attaehraents  Ix'hind  its  insertion,  so  that  a  sc^cond  ligature  may  Ix^  piissc<l 
through  the  conjunctiva  and  mnscle  at  this  place.  The  tendon  is  then  cut 
at  a  point  rcmovcxl  from  the  insertion  proportionally  to  the  effect  dcsiretl. 
The  first  or  anclior  suture  near  the  cornea  is  now  made  into  a  loop  b}'  tying, 
one  end  of  the  suture  through  the  muscle  having  first  Iktu  passed  thniugh 
or  under  the  loop  to  be  made.     It  is  obvious  that  traction  upon  the  cuds  of 
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the  ligature  through  the  muscle  acts  now  h"ke  a  pullej  to  draw  the  cut  end 
of  the  mui^cle  forwanl.  Tlie  amount  of  advance  may  at  tlie  time  or  sub- 
sajiieutly  be  regulated  at  plpa?iire. 

If  vomiting  is  threatentxl  during  an  operation  for  tenotomy  or  advance- 
nieot,  the  >peculum  should  he  <pu*ekly  remuved  and  firm  compression  made 
by  tlie  hand  protected  by  cotton  or  a  Ijandage.  This  is  done  in  order  to 
avoid  subconjunctival  hemorrhage  and  the  rare  but  possible  and  disastrous 
wiilt  of  a  hemorrhage  into  Tenon's  space,  whereby  mobility  of  the  eye 
\i  destroyed  and  other  complications  may  ensue  from  the  presence  of  an 
extensive  clot. 

Ekcci.katiox  of  the  Eyeball. — The  patient  is  antesthetized^  a^  in 
every  case  of  majiipulation  of  the  eyes  of  cJiildrcn,  the  eyelids  are  held 
apart  by  a  sj)ecu!um,  and  the  glolie  is  lield  by  the  fixation-forceps.  The 
conjunctiva  is  sf^par:itcKi  from  the  corneal  attachment  as  close  to  the  cornea 
as  possible,  with  a  jiair  of  curved  bhint  scissora.  Tenon's  capsule  is  then 
opened  over  the  insertion  of  the  external  rectus,  which  is  now  caught  with 
tlie  strabismus-hook  and  divided  close  to  the  globe.  Each  of  the  muscles 
is  in  turn  then  severed  in  the  ftame  way  until  the  globe  is  held  only  by  the 
optic  nerve.  Passing  the  scissors  on  the  nasal  side  between  the  capsule  of 
Tcuon  and  the  globe,  and  pressing  the  globe  upward,  the  nerve  is  divided 
dt^  to  the  globe  in  or<lInarv  cases,  but  as  far  l>ack  as  jxissible  in  case  the 
ruudeatiun  is  made  during  or  following  malignant  disease.  Antiseptic 
sponges  or  a  pledget  of  subliniatal  cotton  may  be  used  to  arrest  the  slight 
licmorrhage.  After  thoroughly  cleansing  the  socket,  the  lashes  should  Ije 
wfteued  by  vaseline,  to  keep  them  from  Woming  matted  togetlier.  A  finii 
Undage  should  Ije  applied  for  twelve  houi*s,  and  the  socket  cleansed  and 
drased  for  .several  days  until  healing  is  well  advanced. 

.iiriTFiciAL  Eyes  can  be  worn  in  two  or  three  weeks  after  enucleation. 
Id  all  (Uses  the  eye  should  be  too  small  nitlier  than  to<.)  tiglit  or  pronnnent. 
It  should  be  removed  every  night,  kept  in  an  antiseptic  liquid  overnight, 
aud  anointed  with  va.aeline  prior  to  insertion.  When  it  becomes  rough 
fn*!]]  long  wear,  it  should  be  rejwlishetl  or  another  substituted  for  it.  The 
docket  should  be  cleansed  with  an  antiseptic  lotion  once  a  day.  It  may  be 
M^]  tliat  the  art  of  choctsiug  and  fitting  artificial  eyes  retpiti-es  excejv 
^"Jiial  skill,  judgment,  and  exjKTience.  The  stock  to  choose  from  must 
^  verj'  large,  and  the  conformation  of  the  socket  studied  in  order  to  give 
^^'Qifort  to  the  patient  and  an  approximation  to  the  normal  mobility  and 
^M*earauce,  which  is  sure  to  follow  a  properly-removed  globe. 
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FUNCTIONAL  DISORDERS  OF  THE  CHORD] 
OPTIC  NERVE,  AND  RETINA. 

By  CHARLES  A.  OLIVER,  M,D. 


HcGHLiXQS  Jackson  once  said,  "  It  is,  I  submit,  imperative  in  all 
of  severe  cerebral  disease,  at  all  events  in  casf-sof  an  aeiik*  kind,  to  exa 
the  eye  with  the  ophthalmoscope,  whether  the  patient  complains  of 
tive  siglit  or  not :"   this  assertion  he  has  since  made  nm<'li  stronj^r 
adding  the  words  "even  if  he  affirms  that  he  can  sec  well,  and  if  he 
small  type  readily."     To  this  we  may  add  that  proper  and  careful  opht 
mosccipic  examination  should  be  made  in  all  cases  where  oi'ganic  disease 
any  related  kind  is  suspcctal.     Witli  the  pres<;nt  iimdeqnaey  of  knoM'l 
of  tlie  exact  relationship  between  certain  visible  intrac^cidar  chaui!:es^ 
the  many  varieties  of  suppo.sed  causative  systemic  disturbanoe,  it  ia, 
course,  impossihle  to  give  any  typical  description  of  the  changes  that 
CK3cur  in  the  two  most  im|io(tant  ocular  registers  (the  retina  and  ilie  opt 
nerve),  although  in  any  definite  disorder  this  difficulty  will  nndoid^tc 
be  greatly  removeil  by  strict,  frequent,  and  painstaking  observance  of 
methcud. 

Here,  idios}'ncrasies,  like  those  in  any  other  part  of  the  organism, 
so  numerimsj  and  congenita!  abnormalities,  though  sliglit  and   often  ui 
noticetl  by  the  incompetent  obscr\-erj  arc  so  frefpient,  that  mistakes  must 
a  long  time  in  the  future  be  expedited,  until  thorough  systematic  exe 
with  instruments  of  greater  jxtwer  has  rendertHl  the  mctluKl  a  certainty. 

With  the  present  plan  of  study  by  means  of  the  ophthalmoscope, 
background  comprising  nerve-tissue,  connective  material,  and  a  portion  of 
a  periphei*al  vascular  circle  is  stretched  before  us.  Its  various  jiarts  are 
all  arranged  in  a  definite  way.  The  intraocular  l>ulbar  ending  of  t!ie  sec<tnd 
nerve — the  so-called  optic  disk — is  most  frequently  rectjguized  as  a  small 
oval  expanse  of  lighter  color  than  the  rest  of  the  ground  situated  to  the 
inner  side  of  the  ophthalmoscopic  field.  From  some  part  of  its  surface 
can  be  seen  an  entering  vessel  dividing  into  numerous  stems,  which  by  the 
color  and  reflex  of  its  contained  blood,  its  comparatively  smaller  size,  and 
168 
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tte  IfiBBwr  tortuosity,  cau  l>e  readily  diflTerentiated  as  an  artery  from  the 
brand»€9  and  raaiu  trunk  of  tlie  outgoing  veins:  one  is  the  central  retinal 
artery,  and  the  other  is  its  corresponding  vein. 

Systematie  and  careful  study  will  soon  render  an  observer  able  to  note 
the  many  differcnees  in  the  appcanuice  of  these  stnietnres,  and  to  draw 
projier  ounelusions  as  to  whether  there  are  defwirtures  from  what  is  under- 
sbHid  to  be  normal.  First  studying  any  ehange  indicative  of  abnormality 
and  of  local  disease  alone,  we  will  finally  e<jusider  those  alterations  which 
efllinies  indicate  the  existence  of  systeniie  disease. 

The  iustniment  should  be  of  the  best  pattern,  and  the  observer  should 
be  sufficiently  taught  to  note  ujiderstandingly  what  he  sees.  Careful  record 
sijoiild  be  made  of  the  details  of  the  fundus,  no  matter  w^hether  they  aro 
pathologically  interesting  or  not.  Every  detail  should  be  written,  so  that  if 
there  be  any  future  change  the  comparison  will  l^eeome  at  once  apparent.^ 

The  classification  which  follows  has  been  made  not  only  because  there 
'»  at  least  some  anatomical  correlation  between  the  special  form  of  local 
disaige  and  the  gross  systemic  lesion,  but  also  for  convenience  of  handling 
tJic  material  Avhilst  in  search  of  related  changes.  Of  course,  in  the  present 
chaotic  state  of  etiology,  it  would  be  Impossible  to  assert  dogmatically  the 
position  of  any  symptomatic  form  of  disease  of  the  choroid,  optic  nerve, 
aixl  retina,  as  having  origin  in  any  certain  structure;  but  ^vherever  the 
position  is  fairly  definite,  or  the  symptomatology  points  more  especially  to 
tlie  situation  of  the  general  disease,  the  changed  condition  of  these  poitions 
of  the  ocular  apparatus  will  be  noted  in  the  text. 


I    LOCAL    DISEASES. 

MALFORMATIONS  AND  ABNORMALITIES. 

Mdfoiinatwn  in  the  shape  of  the  rfwZr,  irregularities  of  size  independent 
of  refractive  error,  changes  in  the  ai>parent  surface  not  the  result  of  patho- 
Jfipical  condition,  and   alterations    in   the   character  of  the   physiological 
^excavation,  have  all  been  mentioned  by  various  authors. 

B<ith  Fuchs*  and  Loring^  have  seen  the  disk  covered  by  a  thin  opaque 
nu^mlirane,  which  concealed  the  entrance  and  exit  of  the  retinal  vessels : 
this  anomalous  condition  of  the  head  of  the  nerve  docs  not  seem  to  inter- 
fere with  vision  in  any  way,  on  account  of  its  situation  in  the  blind  spot 


'  In  all  ophthnlmoscopic  oraminfttiom,  the  writer  haa  endciiv       "1  ake  it  an  inflei- 

iW^nilcto  obtain  in  association  as  many  of  the  ophthalmic  cond  ,    ssible  ;  and  in 

^Junurous  inttancQs  he  hta  been  rewurdetl  by  the  discovery  of  an  ocular  symptom  that  ha* 
P'^'ved  of  immense  collateral  advantaje:e. 

'Archiv  fur  Ophthalmologic,  xxviii.  1,  159* 

•T^xuB.Mik  of  Ophthalmoscopy,  p.  &8. 
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of  Mariotte  m  the  visual  field*  The  writer  has  recollection  of  a  very  m* 
terestiiig  example  in  the  right  eye  of  a  youug  girl  treated  in  the  out-door 
patient  deimrtment  of  Dr.  William  F.  Norris's  service  at  Wills  Eye  Hos- 
pital. Virion  and  acconiinodatioti  were  Lnith  normal  after  cori-ecttoti  of  an 
existent  ametropia,  and  the  visual  fields  were  apparently  not  reduced  q^ 
disturbed  in  any  way,  f 

One  of  the  most  fr-eqiient  variations  in  the  choroidal  structure  is  that 
of  the  pigment  Instead  of  Wing  ideally  {XTfcct  in  distribntioii,  as  is  so 
frequently  seen  in  diagrammatic  section.^  of  the  human  eye,  it  often  forms 
areas  of  aggregation,  etc.,  as,  for  instance,  around  the  edges  of  the  optic 
disk.  Here,  as  we  so  frequently  note,  the  masses  assume  definite  forms, 
such  as  rings,  loops,  and  crescx'iits ;  these,  as  is  well  known,  are  by  far  the 
most  common  ui>on  the  lateral  bordere  of  the  nerve-head,  csi>ecially  to  the 
outer  side.  If  these  groupings  arc  not  more  than  ordtuarily  pronounce*:!, 
the  case  cannot  be  considered  atypical.  Again,  in  many  instances,  where 
there  are  uo  sj>ecial  apix^arauct^  of  choroidal  inflammation,  the  heavy  black 
interspaces  between  the  choroidal  vessels  are  jilainly  visible  in  the  jxTiph- 
eral  jwrtious  of  the  fundus.  Moreover,  is<ilated  aggregations  of  pigment 
may  from  time  to  time  ap^x-ar  in  cases  that  do  not  present  any  assignable 
cause  or  reason  for  sucli  occurrences,  except  the  ixissibility  of  low  grad{»s 
of  choroiditis  during  the  ehild^a  intra-uterine  existence.  lioring*  cites  a 
remarkable  instance,  and  Jaeger*  gives  an  almost  similar  case,  except  that 
in  his  case  the  massings  of  pigment  were  situated  in  the  superior  temporal 
portions  of  the  fundus. 

Just  OS  in  the  lower  forms  of  animal  life,  where  we  have  individual  in- 
stances of  great  deficiency  of  general  pigmentation,  so  here  in  the  uveal  tract, 
the  choroid  is  made  to  suffer.  Although  giniding  from  the  most  pronounced 
types  of  Aft'Icjui  ii<'t:i-o  to  the  lightest  Caucasian  the  amount  of  pigment  is 
constantly  deen  :t-'  I,  yet  in  both  of  these  extreme  ty|KJS  of  man  we  not 
nufrequeutly  have  exceptional  examples  of  great  decrease  of  the  amount  of 
pigment;  these  easi"^  being  classed  under  the  generalizing  term  alhuii^m. 
Here  the  fundus  is  almost  brilliaut  in  appearance,  the  underlying  vessels  of 
the  choroid  being  plainly  visible,  Jaeger  {he.  cit.)  gives  us  a  Ix-antiful 
chromo-lithograiili  of  this  condition.  Most  frequently  the  region  of  the 
macula  suffoi's  the  least,  there  generally  being  a  fair  amount  of  pigmeat 
situated  iu  this  iwrtiou  of  the  fundus.  JH 

CongenUal  deposits  of  pigmcni  npon  the  disk-surfacft  from  the  very 
minute  quautitiis  so  ordinarily  seen,  up  to  the  dense  massings  depicted  as 
such  by  Jaeger,^  should  not  be  confounded  with  pathological  change.  Sim- 
ilar pigmentations  as  seen  by  Lrebreich  ^  are  sometimes  met  with  iu  varyiiig 
amounts,  from  tlie  narrow  concentric  and  line-like  aggregations  bordering 


»  Tejtt-Book  of  Ophthalmoscopy,  Part  I.,  1886,  Plate  II.  Fig.  6. 
'  Btiitrjige  zur  Palhologie  dea  Aiigea,  1856.  ■  Ibid. 

*  Atlas  of  Ophtbaimoftcopy,  Plate  XII.  Fig.  8. 
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)f  the  nerve,  down  to  almost  entire  deficienry,  as  in  alhiuism, 
underlying  choroidal  structures  are  plainly  visible. 
Abnormal  tint  of  the  di^k-sufjf(t(tnee  has  hwii  nieutioned,  as,  for  instance, 
In  Case  VI.  of  Jaeger's  collection^  which  if  studied  by  artificial  light  (the 
wndition  under  which  it  was  sketchwl)  gives  a  distinct  bluish  cast. 

Jaeger^  and  Mauthner^  have  dcscrllx^J  what  they  term  an  fihnormal 
irafmparencif  of  the  nerve-fihrea,  giving  the  disk  an  appeaniDce  of  greater 
depth  than  usual  :  this,  which  might  l>c  supix>scd  to  btr  due  to  transparency 
ul"  the  transverse  bauds  aud  vessels  of  the  lamina,  is  explained  by  Loring' 
on  the  supposition  that  the  lamina  is  rvally  situated  more  jxjstcriorly.  Loriug 
says  that  he  has  never  seen  this  condition,  but  has  recognized  what  appearetl 
to  k'  au  abnormal  transparency  of  the  nen-e,  "in  which  minute  vcssuls 
appeared  to  be  embedded  as  if  in  some  gelatinous  substance."  This  he 
attributed  *'  to  a  lack,  or.  almost  entire  want,  of  eonuective-tissue  elements, 
and  to  a  paucity  of  the  smaller  vessels."  If  carefully  seaix'hed  £m\  this 
coodition  will  be  found  to  be  more  frequent  in  children  than  may  lie  sup- 
posed. In  not  a  few  instances,  small  irregular  areas  can  be  distinctly  dis- 
ceraed,  especially  to  the  temporal  side  of  the  uerve-bead,  in  which  the  nerve- 
rabstance  appears  normally  more  transparent  than  in  the  adjacent  parts  ; 
these  in  most  cases  being  bilateral,  and  seemingly  unassociatcd  with  auy 
apjarcnt  pathological  change. 

Cases  of  retained  ncrve-sficafhs  are  sometimes  seen,  where  instead  of  the 
opacities  of  the  medullary  sheaths  terminating  at  the  cribriform  plate  of  the 
vptic  nerve,  they  either  gradually  lessen  and  ceiLsc  at  different  distances  out 
io  \\m  retina,  giving  somewhat  the  same  appearance  that  is  normally  .<4eeu 
itithe  fundus  of  the  eye  of  the  ral>bit,  or  tlie  fibres  seem  to  beeome  trans- 
(larent  and  opaque  in  turn,  leaving  islets  of  whitish  striated  massings,  as 
^^deBcribtd  by  Beckmanu*  and  Yon  Recklinghaysen,*  in  whieh  S|K"ctal  cases 
^^r  tile  condition  was  suijstantiated  by  post-moi'tcm  examination  made  by  Vir- 
r  cliow.  Schmidt^  reports  a  similar  case  confirmed  by  autopsy.  Jaeger^ 
^Kiiepictsan  instance  in  an  otherwise  healthy  eye,  Liebreich  ^  gives  two  iu- 
^™  iteoces,  the  first  of  which  is  remarkable  not  only  £oP  its  immeuse  area  aud 
r  Sickness,  but  also  as  exhibiting  a  small  isolated  spot  far  removed  from  the 
^K^ii<?ml  mass.  Juler*  gives  two  unusually  well  markwl  examples.  In  both 
^'^'niiii  cases  the  UK^ullation  seemingly  begins  at  the  wlge  of  the  disk^  and 
•*  curiously  divided  into  four  comet-like  processes  extending  along  the  lines 
<>f  the  larger  retiual  vessels  some  distance  into  the  periphery  of  the  fundus, 


'  £in*tcl1ungcn  de«  dioptrjschen  Appnnite^,  S.  31. 
'  U'hrbuch  der  Opbthalmtiscopie,  S.  2f>8. 

*  Tc'xt-B«jok  of  OphthiilnioBcopy,  p.  100. 

'Archiv  f.  Pttlh.  AnaL,  xiii.  97.  *  Ibid.,  xiii.  367. 

•  Klinische  MonaUbUtter  fur  Augenheilkunde,  1874,  S.  188. 
»  Hand-AllHS,  Taf.  VI.  Fig.  86. 

•Alia*  of  OphthuImoM?opy,  1870,  Pkt«  XII.  Figs.  1  and  2. 
■A  Ilaod-Book  of  Ophtholmic  Science  und  Pmciic*?,  1884  (Amer,  edit.),  p,  201, 
Vol.  IV.— 11 
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Noyes^  also  exhibits  a  drawing  of  the  same  condition.  The  accompanying 
pliototype  from  a  Hkotch  which  was  kindly  made  for  the  writer  by  Dr,  B, 
Alexander  Rao^lall  shows  one  of  ttie  most  marked  examples  seen  in  die 
writt^r's  collection.  The  boy,  aged  nine  yc^rs,  applied  for  the  correction  of 
an  error  of  refraction  (H  +  Ah),  never  having  had  any  subjective  symptoms 
of  the  condition. 

Tlie  diagnosis,  which  is  quite  easy  after  haviog  once  encountered  a  case, 
is  ba.W  upo!i  the  i>e<niliar  glist4?ning  character  of  the  whitish-yellow  striation 
(sltghtly  greenish  at  times)  and  the  fringe-like  border  of  the  distal  extrem- 
ities. As  a  rule,  the  opacity  seems  to  prefer  association  with  the  course  of 
the  retinal  vessels,  which  it  more  or  less  conceals.  In  the  annular  variety 
(as  in  the  sketch)  tlie  f^entre  of  the  nerve,  as  a  nile,  is  visible,  and  presents, 
most  probably  by  surrounding  contrast,  a  very  peculiar  gi'een  tint.  The 
calibre  of  retinal  vessels  seems  in  no  way  impaired,  and  the  color  of  the 
contained  blood  appears  normal.  The  uninvolvt^l  portions  of  the  fundus  do 
not  show  any  indications  of  ]»atliologiad  process,  and,  curiously,  the  macular 
region  is  seldom  involved.  Rarely  and  only  in  the  extreme  cases  is  defective 
vision  CTimplained  of;  this,  when  present,  in  tlie  opinion  of  Mauthner,* 
appearing  to  be  partially  the  result  of  high  hyperraetropia  with  so-called 
''amblyopia  ex  anopsia."  Be  this  as  it  may,  it  ts  positive  that  if  cai*eful 
examination  of  the  vessel-fields  be  made  iu  all  such  cases,  corresponding 
defects  will  be  found,  whilst  the  iiuaflfected  areas  of  the  ground  seem  to 
project  normal  color-diflcreutiation.  In  most  of  the  cases  stjcn  by  the 
writer  the  anomaly  has  been  unilateral,  and  in  none  of  the  few  instances 
searched  for  has  he  been  able  to  find  a  similar  condition  in  the  parents. 
course,  treatment  is  out  of  the  question. 

As  it  is  well  known  that  the  greatest  amount  of  optic  na-ve  mam] 
is  f(nin<l  at  ihc  inner  upper  and  lower  portions  of  the  disk,  thus  practically 
giving  greater  elevation  to  the  nerve-substance  in  these  situations,  it  may  be 
interesting  to  note  an  instance  in  a  boy  described  by  Mauthuer,*  in  which 
the  fibres  appearc<l  to  be  caught  into  two  bundles,  one  ahwve  and  the  other 
below,  holding  the  entire  retinal  circulation  within  their  grasp  ;  this  appear- 
ing in  an  eye  where  astigmatism  of  sufficient  amount  to  produce  a  similar 
picture  did  not  exist. 

Ooloboma  of  the  choroid,  which  is  generally  situated  inferiorly,  is  usually 
associatwi  with  colobomiita  of  the  iris  and  lens.  The  dcfwt  appears  as  a 
large  ectasia  or  aeries  of  depressions,  separated  from  the  non-col obcjmatous 
portion  of  the  eye-ground  by  an  irregular  black  line  of  pigmentation.  If 
i.-arefnlly  looked  ft»r,  the  retina  appears  as  a  thin  filmy  haze  stretched  over 
the  entire  surface.  If  the  cololxjma  be  typical,  it  gives  the  effect  of  a  large, 
glittering,  whitish,  and  irregularly  concave  piece  of  enamel,  cHmtaining  in 
places  a  fine  radiating  net^work;  the  whole  being  covered  by  a  delicate 

»  A  Text-Book  on  Diseases  of  the  Bye,  1800,  Plnte  III.  Fig.  2. 

"  Lehrbuch  dcr  Ophthnlmoscopie,  1868,  S.  200. 
•  Virchow's  Archiv,  x.  267. 
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grayish  veil  carrying  a  series  of  interlacing,  larger,  bright-  and  dark-rt'd 
lines.     Most   irequently  the  ectatic   portion  is  divided   into  a  series  of 
irregnlar  depressions  into  whieh  the  retina!  vc?>sels  nmy  dip.     At  times  the 
nerve-head  itself,  espec^ially  if  it  be  partially  or  wholly  included  in  the  eolo 
bomatous  area,  apj^ears  of  a  j>eciiliar  j^wenish-gray  tint  (^ati>light),  with 
ver\*  little  eapillarity  in  its  substance.     In  sueh  east^  the  i*etinal  circulation 
is  ini|Kiired,  and  the  vessels  themselves  are  smnll  and  Irrcgnlar.     Again, 
many  small  st^leral  shoots  from  the  posterior  cilia iies  may  appear  at  points, 
showing  themselves,  as  Loring  says,^  as  a  fine  delicate  net-work,  of  Avhich 
i*iolated  branches  here  and  there  can  be  tracc^l  directly  into  the  Sflcra  or 
fVdlowed  over  the  white  surface  of  the  wl«>boma  into  the  uormal  district  of 
t^lie  choroid.     Should  the  choroid  shoM'  signs  of  disturbance,  or  should  the 
c^ieprBseed  areas  contain  much  pigment-mns?;ing,  it  is  most  probable  tfiat  the 
case  is  not  one  of  true  defwt,  but  is  the  result  uf  inflammation  during  ff.etal 
life.     Vision  is  always  afPected  iu  a  position  correspcMicIing  with  the  area 
r>f  doficiency.     Benson''  adds  a  case  of  nniocular  cnloboma  of  the  choroid 
With  colobomata  of  the  iris  anil  lens  in  a  twelve-year-old  boy.    The  fundus 
in  the  colobomatous  area  was  four  diopters  lower  than  the  sound  portion, 
whifh  itself  was   highly  myopic,  whilst  the   normal  Knickgroiind  of  the 
fdlow-eye  could  be  seen  with  a  convex  lens.     Tln'  accompanying  repro- 
duction of  the  onlinary  condition  seen  is  from  Jaeger  (Plate  XLVI.). 

(hlobomaia  of  the  sheaOut  of  the  optic  jitTir,  descrilKnl  by  Liebreich^* 
Mftkrokokl,*  Nieden,*  Randall,*  and  others;  vohhomata  siiuakd  in  the 
winilar  rrr/ionf  as  seen  by  Burnett  and  Reich,^  and  the  questionable  one  of 
Loring;"  the  curious  coloboraa  to  the  nasal  side  of  tlic  eye-ground,  assoei- 
«t«l  with  acquired  changfvs,  seen  by  De  8chwcinitz  and  Riiudall,'*  and  one 
\m  interesting,  still  iiupublishctl  case  by  the  writi-r,  where  there  is  a  small 
^mti  utterly  devoid  of  any  inflammatory'  products,  situated  just  up  and  iu 
f^f'>m  the  left  disk  of  a  young  girl,  are  all  extremely  rare.  Tlie  pictures 
'^T  present  are  so  typical  of  malfntrmation  that  when  carefully  studied 
it  Ib  impossible  to  confimiid  them  with  apparently  similar  conditions  de- 
r<?tKlont  upon  traumatism  or  disease.  Two  addittonal  cases  involving  the 
munilar  region  are  dt*scril>ed  by  Sllex."^  Here,  however,  as  the  author  says, 
''>i'  changes  are  mo*t  probably  dependent  upon  intra-uteriue  choroiditis, 
"n<l  are  not  itiuse«l  by  faulty  development. 

Idioitynerasirs  in  vascular  distnbidion  to  iht  optic  nerve  and  rdina  are  so 


'  ATeiUBwk  of  Ophthftlmosonpy,  PHrt  T.,  1880,  p.  93. 

' Tnn«actinn'!i  of  the  Ophtbalmnlogical  Society  of  ibe  United  Kingdom,  1884,  p.  S57. 

'  Alius  d'Ophtalmni.cop>e.  PlHte  VII.  Fig.  4. 

•A^hiv  fur  Au«;<>riheilkunde,  xxi.  29. 

*  Arrhivcs  of  Ophthalmology,  viii.  601. 

*  TranMU'tion*  of  the  Amt'rit'an  OphrhKlraological  Society,  iv.  668. 
'  .in'hjres  of  Ophthalmolociy,  xi.  461. 

*Tpxt.B«x»k  of  OphthfilinoM-opy*  p.  95. 
•Arrbiv  fiir  Au^tnheilkunde,  xix.,  Taf.  IV. 
••Ibid.,  Mmrch.  1888. 
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pronomipcd  and  frequent  that  it  is  sometimes  questionable  whether  to  1 
mately  da»s  thetn  as  ahnornial  or  uot.  Curious  twisttngs,  retJimblings 
intertwiniutjs  of  the  i-etiual  vosisels,  e?i|H»eially  near  or  on  the  disk,  a 
fre<|iient  notice.  An  excellent  example  of  this  occurring  in  the  ioj 
artery  of  the  retina  is  described  by  Little'  under  the  title  of  **  A  Ca 
Persistent  Hyaloid  Arter)-."  Czermak^  reports  an  almost  similar  inst 
Under  the  title  of  "A  Case  of  Tortuosity  of  Retinal  Vessels,  in  Conne 
with  IIyi>ermetropia,"  Mackenzie'  gives  a  sketeh  of  curiously  twisted 
redoubled  re'trnal  vessels  which  he  saw  in  the  left  eye  of  a  twenty-^ 
old  girl. 

Pod-mifaf  permfcfire  nf  fhe  hyaloid  mierif  of  fnetal  life,  usually  pre 
according  to  Muller/  tn  ox^n  and  some  other  animnls,  such  as  swine 
moose^  and  the  slieep,  has  U^n  seen  and  dcscril»e<l  in  man  by  Han  no 
De  Wecker/  Little,*  Kipp/  and  others.     It  api>ears  generally  as  a  t 
slender  conl  niuuiug  forwanl  from  the  excavation  of  the  clfsk  out  inti 
vitreous,  sometimes  extending  sufficiently  far,  as  in  one  rase  observec 
the  writer,  to  spread  out  over  the  posterior  jiole  of  the  lens  into  a  s 
of  minute  capsular  branchty.     It  is  very  seldom  patulous,  as  in  a  eag 
Zelieuder's.®      Seeley"  gives  the  sketch  «>f  one  in  which  the  detachr 
occurred  at  the  nerve.     Mauz''*  has  described  an  almost  similar  coudi 
post  mortem.     Despagnet'^  cites  a  (^se  of  monocular  |>ei"sistenee  of 
canal  of  Clocpiet  w'ithout  other  abnormality  of  the  eyes  :  this  is  verj 
stxuetive  in  view  of  the  fact  that  Everbusch  thinks  that  many  so-ter 
instances  of  {>er»i8tent  hyaloid  artery  are  in  i-eality  nothing  but  the  c 
nary  canal  of  Cloquet  as  found  in  man,  rendered  visible  to  the  ophthal 
scope  by   iutratK'ular  Irritation  ajid  iutlammation.     liiebreich  (ride  ar 
by  Little,  ioo,  cU.)  instances  a  supjiosed  case  of  pei-sfstent  hyaloid  vein, 
as  Little  justly  asserts,  there  is  no  anatomical  pnM>f  of  tlie  existence 
such  a  venous  truuk.    The  condition  is  usually  unilateral,  altliough  Kit 
case  {loc,  eii.)  was  binocular.     Care  should  be  takeo  to  avoid  coafu: 
with  new  blood-vessel  formations,  which  from  time  to  time  have  been  n< 
by  most  competent  observers,^ — these  later  conditions  being  nothing 
{>art  and  parcel  of  coexistent  inflanmialory  results.     Of  cx)urse,  if  the 
brj'onic  remains  are  large  and  extensive,  and  the  case  one  of  long  stand 
consecutive  irritation  changes  might  arise,  and  thus  easily  mask  the  orig 

1  Transactions  of  the  American  Ophtbahnologteal  Society,  1S81. 

'  Areliives  d'Ojihtnlinolngie,  iii,  602. 

»  Tntmactiona  <>f  Ihe  Ophthnlmolotjical  Society  of  the  United  Kingdom,  1884,  p. 

•  Geaammten  Srhriflon. 

»  Klinische  MimatsbliiUer,  18«3,  S.  260. 

•  Proceedings  of  the  Philadelphia  Coianty  Medical  Society,  iv.  64. 
'  Archives  of  Ophthidmology  «nd  Otology,  iii.  70. 

•  Klinist-he  Monatsbliittor,  imZ,  S.  253. 

•  Tratisactions  of  the  Anierican  Ophlhnlmologiciil  Society,  1882- 
»  Gmefe  und  Saemisch's  Handbuch,  1890,  ii. 

"  Recu^jil  d'Ophtalmologie,  Spptember,  1888. 
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condition  and  give  rise  to  confusion  in  dii^iiosis.  Careful  study  of  the 
case,  with  special  attLiitkio  to  the  state  of  the  rclatetl  tissues,  will  frequently 
give  clue  to  the  projKT  answer. 

Actual  decrease  or  increajic  of  (he  7iof^ial  number  of  retinal  vemeh^  though 
probably  m<in'  frec^ucnt  than  has  licen  noticed  in  nplithalmir  writings,  ^liuuld 
alwavs  be  looked  for  aud  cousidorwi.     Mooreu's  case'  of  complete  ^^allt  ol 
letuial  veaeels  in  an  infant,  and  Von  Graefe's  instance*  of  faulty  devdupmeut 
of  the  retinal  vessels  in  a  young  lad,  are  typical  extremes  of  the  former  type, 
whilst  Benson's^  and  Nettleship's*  descriptions  and  pictures  of  tliree  cases 
in  which  both  the  retinal  arteries  and  veins  were  so  extremely  tortuous, 
large,  and  numerous  as  to  give  the  eye-ground   the  ap}>earaiice  of  com- 
mencing inflammation,  well  illustrate  the  latter.     The  accompanying  repro- 
duction shows  this  condition  very  well  in  Mr.  Benson's  <>ase.     Two  of  the 
n^ported  cases  were  subjcctwl  to  tranraatism,  thttugh  whether  this  consti- 
tuted any  causal  relationship,  or  whether  the  conditions  noted  were  mere 
iDtraocular  expressions  of  st>me  obscure  congenital  or  neural  disturhanee,  it 
is  impossible  to  determine. 

Anomalous  vasciilnr  (ina8{omof*t\%  tlmugh  comparatively  infrerpient  to 
toy  marked  degree,  should  Ijc  carefully  studied  and  noted,  so  jls  (o  prevent 
improper  deductions  as  to  result  in  cases  where  the  usual  symptoms  of 
'lisease  are  changed  by  collateral  circnhition  through  anomalous  channels. 
Here  V098el-distrihution  aud  blood-supply,  as  elsewhere,  are  subject  tu  so 
much  variation  that  constant  guard  must  be  kept  ujwn  the  possibility 
«f  interoommuuication.  Benson*  gives  a  drawing  showing  an  anomalous 
(lUtributioQ  of  the  retinal  arteries.  There  wei^  evidences,  however,  of 
»ym  past  pathological  pri>cess  in  the  retina.  He  bc:licves  his  case  unique 
"where  three-fourths  of  the  retina  received  its  blood-supply  from  the  in- 
ferior arten%  and  only  one-fourth  from  the  sui>erior  artery  of  the  disk." 
Pbfrto.  IV.,  facing  page  174,  gives  an  excellent  idea  of  this  remarkable 
pTiiliarity  in  the  venous  dt.stribution  on  tlic  ilisk  as  seen  in  a  ca.9e  by 
Rjiudall,*  who  gives  an  interesting  rev^iew  of  v^enous  anomalies  upon  the 
,  optic  digk. 

liing  and  Barrett^  found   in   forty-eight  unseleeted  cases  that   eight 

l(<ixteeu  and  seveu-tenths  per  ctmt.)  gave  distinct  evidences  of  cilh-retinal 

ffottU.    They  define  the  anomalous  condition  as  one  in  which  the  \'essel 

"•lips  into  the  nerve  near  the  margin  of  the  optic  disk,  aud  which  can  be 

[*tPDtoarch  outward,  that  is,  away  from  t!ic  disk,  before  it  finally  disni»- 

pcars  from  view."    Randall*  repoiis  some  very  interesting  cases,  and  thinks 


'  Ophthal.  Beobftchtungeo,  1807,  S.  260. 

'  Archiv  ftir  Ophtbftlmologie,  i.  403. 

'  TmnsneUoM  of  the  OphihAlniologicttl  Society  of  the  Uii)t<^d  Kingdom,  ii.  66, 

•lbi«!  .  ii.  67.  *Tbid.,  1883,  p.  !01. 

•  Tmuinctions  of  the  American  Ophthalmological  Society,  1888,  p.  117. 

•  R»n«l  London  Ophthalmic  Ho-pit«l  lioportSt  Jtinuarv,  1888. 

•  Trnn^action?  of  the  Araericttn  OphthiilinolugiLti!  Socipty,  iv.  611. 
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tliat  "aljijut  uno  eye  in  every  five  eiiaQiiDed  shows  some  form  of  the  C 
tiou  iu  qut^tiou," 

Guiiu  dt'tails  an  instance  of  dired  arterio-venoita  communiffftion  ( 
retinal  veaseU  iu  one  eye,  the  case  being  complieateU  with  cilio-n 
anastomosis  iu  the  fellow-eve,  UuJer  the  title  of  **  Persistent  Hy 
Artery,"  Wells  autl  Liebreieh  iustunee  a  ease'  in  a  si xteeji-y ear-old 
*'  where,  arising  frnni  one  of  the  arteries  of  the  disk,  was  seen  a  I 
arterial  twig  ninuiug  with  a  slight  bend  for  a  short  distance  into  the  \ 
ons  liimior,  ending  in  a  loop  and  passing  over  at  onee  into  a  vein,  w 
twisting  itself  like  a  corkscrew  three  times  around  the  arter}-,  terminab 
one  of  the  large  central  veins." 

Spojilaiieo Its  pulsation  of  rdimd  arteries  is  quite  rare  in  healthy  chih 
aad,  when  present,  is  generally  dejieudent  upon  anatomical  pecutiaritie 
the  disk-surface  or  slight  iinaccountahle  clmuges  in  the  eharaetcr  of  it 
octdar  tcuston.  Venous  pulsation,  which  is  readily  provokeil  by  incre 
eaitliac  action  tlirough  excitement  or  sudden  movcmeuts,  must  n<}t  be 
taken  for  a  symptom  of  jxithologitail  change.  A  tew  moments'  rest 
ofltimes  dissipate  it,  so  that  wheu  the  fellow-eye  is  examiucd  all  trace  ( 
will  be  lost. 

Though  eomparatively  rare  io  cliildren,  yet  irregidar  isolated  thicken 
of  all  grades  of  opacity  in  Hie  veMd-umlh  are  met  with,  and  sometime 
sufBcieut  moment  U)  render  the  coutained  current  invisible.  These  chai 
are  most  prouoimtxMi  upuii  the  main  stems  aud  at  the  vessel-entrance, 
markfxl  eases,  the  intervening  extents  of  vessel-wall  liave  their  den 
sutlicieutly  iucreastHl  to  change  the  color  of  the  underlying  blood-colu 
aud  to  permit  the  side  walls  of  the  vessel  to  be  distinctly  seen  as  transit* 
bauds. 

Areas  of  glittering  rcHexes  known  as  "  iihoi'»il'k  o/x?W^/e>f,"  which  m 
with  every  turn  uf  the  ophthaliuuseopc,  especially  along  the  course  of 
retinal  vessels  aud  iu  the  niiumlar  region,  are  frequently  seen.  They  im 
fcst  themselves  only  iu  the  young,  and  gradually  disappear  after  adolese^ei 
They  arc  de]K*udent  upon  a  uftrniiil  increase  of  connective-tissue  elemc 
with  increased  power  of  reflection. 

TRAUMATISM. 

RnjAure  of  the  choroid  the  result  of  confreconp  has  often  been  deserib 
Immediately  following  a  blow  ujx»u  the  eye,  w'hich  lias  not  been  of  su 
cient  moment  to  disfigure  the  organ  externally  in  the  least,  there  is  more 
less  complete  loss  of  sight.  Curiously,  hcnvcver,  the  ap])arent  gravity  of  1 
accident  does  not  seem  to  bear  any  relation  to  this  small,  though,  of  com 
most  important,  traumatism.    Thus,  Mauthncr*  relates  a  case  of  double  re 

*  Tmnsactions  of  the  Pathologjcat  Swiety^  1871,  p.  222,  und  A  Treatise  on  lli*j  I 
eases  of  the  five,  1883  (Amor,  ed.),  p.  M^. 

>  Xiehrbuch  dcr  OphthtiLmoscopie,  186S,  S.  446.  * 


OPHTHALMOSCOPY:   LOCAL   BISEASES. 


167 


'tart'  prodiKx^i  bv  a  Mow  with  the  fist,  whilst  Von  Ainmna's  claasieal  aise^ 
of  bniika^e  uf  the  t-huruid  in  the  yellow- region  spot,  with  bulgiug  of  the 
retina  at  this  point,  and  uo  other  extravasation  within,  exwpt  a  few  isolated 
•  masses  between  the  choroid  and  sclerotie,  as  the  ixL-siilt  of  a  discharge  of 
•  musket  tilled  with  water,  gives  us  an  example  of  a  veiy  unusual  methfxl. 
"NVbite  Ox^xt's  interesting  judieial  tu^',^  where  an  eye  was  forcibly  struck 
by  a  wooden  missile,  aflbixJs  another  [K^-uliar  mode  of  aLrideut. 

If  atterapts  Ix;  made  to  examine  the  interior  of  the  organ  by  the 
ophthalttKjsojpe,  the  path  of  view  may  l)e  si>  obstructed  with  blood -extrava- 
atioQS  as  to  render  this  pnx?edum  impossible.  In  such  instances  either  the 
diagnosis  is  a  fanlty  one,  as  necessarily  showing  t!iat  the  retina  must  be 
iiivolvttl  in  the  break  so  as  to  allow  the  passage  of  blood  into  the  vitreous, 
or  ek\  altlioiigh  the  diagnosis  is  correct^  the  true  condition  of  break  of  the 
churoid  is  ci^mplittittHl  by  inni!i<'ation  of  some  of  the  other  struetni'es  inthe 
dialurbance,  such  as  involvement  of  the  iris  or  of  the  ciliary  bcKly. 

Sometimes,  however,  the  amount  of  blood-extravasation  is  so  trifling 
md  limited  that  the  fundus  details  can  lie  seen  directly  afk^  the  trau- 
matiBm.  If  so,  the  brtiik  may  generally  Imb  found  somewhere  in  the  |K)S- 
l^frior  jx>Ie  of  the  organ,  appearing  as  a  C-  or  S-Hke  white  striixi  which 
is  concentric  with  the  temimnU  Utrder  of  the  optic  disk.  This  break  is 
giwrally  bounded  by  irregular  depositions  of  pigment,  whilst  small  fresh 
hemorrhages  may  l>e  seen  scattered  near  and  over  it  Ordinarily  the 
fundrts  otherwise  appeal's  normal,  though  in  some  instances  the  neighboring 
area  looks  disturbed.  Sometimes  narrow  tears  may  connect  with  the  prin- 
cipal ooe,  or  even  separated  multiple  breaks  may  be  noticed.  In  a  few 
Jays  the  hemorrhages  disapjjear,  leaving  their  usual  chai-acteristic  signs. 

Vision,  especially  central,  which  at  fii^t  may  be  even  annihilated  upon 
acoouutof  the  bhxxl-extravasations,  gradually  partially  recovers,  to  decrease 
"gflin  with  the  ordinary  signs  of  metamorphopsia,  etc.,  as  secondary  changes 
<»f  cicatrization  set  in. 

Treatment,  which  is  of  but  little  use,  and  which  is  directefl  towards 
Mood-siljsorption  alone,  consists  in  local  rest  of  the  organ  and  hxH'hing, 
conibitied  with  the  internal  administration  of  alteratives  and  al.i8orl)ents- 

Brmkuge  of  the  retina  in  ass<:)ciation  with  nipture  of  the  choroid  and 
fitravasation  of  blcxxl  into  the  vitreous  has  oOen  (leeu  observed,  Sliaffner 
fi'lJorts  an  interesting  case  in  a  boy.  Xoyes^  details  a  most  curious  one  in 
*  thirtwn-year-old  girl,  where,  iu  addition  to  the  retinal  detachment,  there 

'  AreLiv  fiir  Ophtliu!Tiiolr>gie,  i.  2,  154. 

*0n  WnundR  and  Injuries  of  tho  Eye,  1859,  p*  23S.  In  reference  to  the  lognl  qties- 
t'on  in  this  case,  it  may  be  of  interest  lo  iiole,  in  paasing,  an  instanL-e  which  came  under  the 
*riter'»  care  Bome  time  ago,  where  a  fortunuto  (or  possibly  unfortunate)  attorney  in  a  suit 
fcrdiinagea  was  struck  in  the  left  eye  hy  the  fist  of  the  defendant.  Ca.reful  exatnination 
KvwMi  a  iKTj^e  choroidal  break  in  the  niivular  n^gton,  with  all  the  {^haruct<  rit^tic  mU- 
Jtctire  ayniptoms.  Medical  testimony,  expn'^t^ed  very  brii'l!y  and  to  the  paint,  had  the 
iCiuItof  brinijing  in  the  verdict  of  **  inayht'ni,'  with  the  aceompanying  penalty. 
'  TraiutactioQA  of  the  American  Opbthulmdlogical  Society^  1871,  p.  V2&, 
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was  a  laceration  of  the  membrane  at  t!io  maeula  lutca.  Ii 
these  cast's  there  is  no  evident  external  k'siou.  T!ic  prognosis  is  clejx?Ddei 
upon  the  position  and  the  amount  of  tlie  distwrbance,  though,  imftirtunatel 
by  reason  of  the  coiitrecoup,  as  just  shown,  the  break  is  gcnemlly  situate 
in  or  near  the  inacnlar  region.  No  treatment,  except  rest  and  quiet,  wH 
the  pf>ssible  use  of  alteratives,  ean  be  advised. 

In  almost  eveiy  case  of  injury  to  the  rdina  from  a  foreign  bwly  whit 
has  gained  aecejis  to  the  interior  of  the  globe,  the  associated  results  are  so  sevei 
that  it  is  impossible  to  decide  tlie  position  of  the  oifendiii^  material.     Her( 
if  tlie  substance  be  iron  or  steel,  the  magnetized  needle  of  Pooley  will  be  d 
service  in  its  detection,  and  if  the  ease  Ijw?  seen  early,  the  electro-magn« 
may  be  of  use  in  extraction.     If  the  particle  be  of  any  other  nature,  snot 
as  stone,  glass,  etc.,  operative  attempts  should  also  be  made  for  its  remova] 
provided  there  Ije  any  jxissibility  of  success.    As  an  example  of  the  [M>ssibl 
freedom  of  the  organ  at  times  from  the  series  of  dangerous  after-symptom 
usually  seen  in  such  instance?*,  the  writer  has  in  mind  a  case  seen  in  consul 
tatlon  with  Dr.  James  Tyson,  In  May,  1888,  of  a  latl  in  whose  left  retint 
a  small  sliver  of  steel  became  erabeddcnj,  the  passage  of  the  stroke  bein| 
througli  the  cornea,  the  lens,  and  the  vitreous.     Fortunately,  the  foreigi 
bo<ly  escapetl  striking  the  iris  or  the  ciliary  region,  and  in  wnscquence,  witl 
the  exwptiou  of  a  slowly-forming  cataract,  the  eye  has  remained  perfectly 
quiet  and  painless  from  the  date  of  the  accident  to  the  present  writing 
nearly  two  years.     Although  many  cases  could  bcs  quoted  where  foretg^ 
IkkHcs  have  Ijecoine  encapsulated  in  the  membrane  and  remainwl  quiescent 
for  lung  jK'riiMJs  of  time,  yet  active  inflammation,  resulting  in  destructive 
panophthalmitis,  is  so  prone  to  occur,  that  it  is  best  to  give  a  guarded  prog*^ 
nosis  in  everj-  ciise.     If  possible,  and  mast  certainly  if  under  the  immediate 
care  and  control  of  a  competent  observer,  enucleation  or  evisceration  should 
be  postponed  until  the  child's  skull  has  auffieiently  develo|)ed  to  prevent 
fiicial  asymmetry.     If  the  slightest  well-grounded  suspicion  of  involvement 
of  the  opiwsite  organ  be  entertained,  it  is  best  to  sacrifice  all  qucstlou  of 
cosmetics  and  get  rid  of  dangerous  tissues.' 

Detachment  of  (he  retina  may  occur  from  blows,  as  in  Brailey^s  case*  of 
a  tn'elve-year-old  boy  who  i*eceive<l  a  blow  upon  the  eye  with  a  stone ;  from 
j>enetrating  wounds  of  the  eyeball,  posterior  to  the  ora  serrata;  or  as  a 
sequel  of  subretinal  hemorrhage,  as  was  most  probably  the  cause  in  SnelFs 
case  ^  ill  an  eleven-year-old  boy.  It  has  alsf>  been  seen  as  one  of  the  sequelte 
of  prctgressive  inflammation  and  stretching  of  the  (x^ular  tunics,  as,  for 
instance,  in  malignant  myopia,  or  it  may  even  appear  as  a  symptom  of  cir- 
cumsi'Til>ed  malignant  disease  of  the  choroid,  as  shown  by  Poncet.*  The 
theories  of  its  pathogenesis,  which  are  manifold,  can  be  best  studied  in  the 

*  Sue  Noytw,  A  Text-Book  on  Diseases  of  the  EyG,  1890,  p.  577,  on  tho  same  subject 
'  Tmnijacticim  of  the  Ophthalmological  Swieiy  of  the  United  Kingdom,  v.  11. 

*  Ibid.,  vi.  38. 

*  Quotod  by  Noyes,  A  TiixUBook  on  DUeaies  of  the  Eye,  1890,  p.  544. 
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•  work  of  Nordenson,*  in  whicli  he  sustains  Leber's  iK'licf  of  shrinkage 

flf  llr  vitwouft  with  tractiou, — a  theory  supported  by  I)e  Wetker^  oud  con- 

Wwmttd  by  Boucherou  and  Abadie.'     The  diagnosis,  whieh  is  very  easy, 

ii  MHiir  to  most  instances  by  direct  evidence  with  the  ophthalmoscope,  in 

with  oorrespou<llug  loss  of  the  visual  field,  and  diminished  teu- 

Tlie  ppd^osis  is  very  unfavorable.     Enjoine<l  rest,  the  best  of  nour- 

with  remedial  agents  such  as  pilocarpine  to  promote  absorption, 

en  be  Peaoited  to,  and  if,  as  is  almost  universally  the  ease,  no  goi.»d  arises, 

ipBittve  procedure  to  dislodge   the   Huid  and   prLKhice  loK.'alizeLl   plastic 

fanfltMNi  may  be  tried.     Treatment,  however,  is  usually  of  no  avail. 

Okormded  detachmatt  is  extremely  rai-e.  Noyes,*  aik'r  a  long  and  large 
d^eriCDoe,  has  uever  had  a  case  to  come  uii<ler  his  notice.  In  over  twenty 
dinnd  new  cases  of  eye-disease  personally  seen  by  the  present  writer, 
kt  h»  fiiiled  to  find  a  single  instance.  Cases,  however,  have  been  spoken 
•f:  ihiia^  VuD  Graefe*  descrilR'S  such  a  ease,  ami  Iwanoflf •  lias  Iieen  so  fortu- 
■i»as  to  be  able  to  study  an  eye  atfeeted  with  this  condition.  Ophthalmo- 
flsipicdty,  an  isolated  area  of  ehomid  can  Ije  seen  protruding  markedly 
taio  dbr  vitreous,  the  bulging  portion  Ix^ing  fixed  and  immobile.  Its  sur- 
fe  B  uniott'miptedly  traversed  by  the  retinal  vessels.  Should  the  under- 
ipBf^  material  be  serous  in  character,  the  bulge  may  Iji?  somewhat  pallid; 
vlubk  dioald  it  be  blood,  the  area  will  be  dark-colored.  As  the  cimdition 
iJviiiaEa,  ititracxMdar  tension  falls,  inflammatory  symptoms  set  in,  and  pan- 
HAtlmlmittfi  witli  phthisis  bulbi  ensues, — these  sequels  serving  to  distin- 
gvidk  It  from  ne<ipla8tic  formation.  Treatment  is  of  no  practical  value, 
•MMQgh  &!ipiratiou  or  drainage  in  the  early  stages  may  1k>  tried. 

In  a  peculiar  variety  of  cases,  where  the  triumiatism  has  avoided  the 
i^itwlf  and  acted  upon  the^booy  walls  of  the  orbit,  there  is  oflen  a  sub- 
■i|Bttt  involvement  of  tfie  <iptif.  tierv*^  and  retina  witliout  early  ophthal- 
WOfpic  evidence  of  itttra^wuhir  disturljance.  The  after-changes  which 
wm*  OQ  are  optic  neuritis  with  eons^xnitive  atrophy,  retinitis,  venous  dis- 
twtinn,  bemorrhages,  etc.,  wlitch  suggest  either  direct  pressure  upon  the 
•ftie  aerre,  as  reported  by  Knapp,  interference  with  the  [inssage  of  blood 
ia  the  ceotial  retinal  artery,  as  suggestetl  by  Noyes,^  or  fracture  of  the 
booy  optic  canal  with  extravasation  of  blood  into  the  sheaths  of  the  optic 
BtrTe^as  shown  by  Von  Holden.'*  Pigment-deposits  upou  the  disk,  from 
AiffULiative  changes  in  the  blo<xl  which  has  been  extravasated  from  the 
intiaTigiiial  spaces  in  the  optic  nerve,  have  been  seen.  In  a  few  cases  no 
•fMnhpotcopic  signs  have  been  observed.    In  this  last  grouping,  Schwcig- 

«  Die  Net7.hautabl6»ung,  Wieftbadtn,  1887. 

»  Anrmloa  d'Oculistique,  Murch,  1888.  >  Ibid. 

•  A  Text- Book  on  Diwa^es  of  the  Eye,  1890,  p.  &86. 
»  Arthiv  fQr  Ophtbalmologie,  iv.  2,  22G. 

•  Ibid.,  xj.  1,  1»1. 

'  A  Trenti.»e  on  Di'^«n>'."«  of  the  Kyp.  1881,  p.  SCO. 
'  Berlin,  Onusfe  uud  Stteiiiiacb,  vi.  588. 
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ger's  saying,'  that  "  tlio  anatumi(til  I'omlitiuu  of  tlif*  uerve-truiik  in 
has  been  exaiiiincHl  ofk'ii  eDoutrh  to  prove  tliat  clmiiges  not  visible  by  1 
o]>htbalmo.s<'Mpe  may  play  an  important  j>art  in  causing  tbc  disturlMiQi 
of  vision,"  mnst  he  borne  in  ratnd.  If  the  nerve  hv  injnrc^J  suftieleal 
lorwaixl  to  include  the  cvntnil  artery  of  the  retina,  the  opht!iahiios<xj| 
signs  simulate  those  of  embolism,  Pagenstet-her  cites  the  history  of  a  v« 
intei^'sting  i-a-se  in  a  young  girl.  Treatment  is  either  purely  surgical  or 
be  directed  against  the  s|»eeial  dyseraaia  or  condition,  combined  with  ocu] 
rest. 

A  case  of  metamor]>hopsia  following  a  blow  on  the  eye  lias  Ix^n  describ 
by  Aub,*  which  (^n  prf/bably  be  attributed  to  a  low  grade  of  iiifiamniato 
ejiange  in  the  iTtina  in  the  regiim  of  tlie  niacida  hitea,  causing  a  dishic; 
tion  of  the  ixjsition  of  tlie  rods  and  conca.  The  writer  has  seem  two  caa 
of  traumatism  without  apparent  external  lesion,  exct^pt  an  irregular  thidi 
ening  fif  the  et>riieal  epithelium,  where  the  ophthalmoseojx'  showixl  a  ci 
cumscribed  area  of  disturlmnce  in  the  choroid  and  retina  1m?! ween  t] 
nia<'nla  and  the  disk  ;  this  eonditton  of  the  fundus  mpidly  disiippeanng  i 
a  few  days-  time  upon  protecting  the  eye  from  light  and  undue  exposiu 
Jackson  '  gives  two  chromo-lithographs  of  a  similar  though  more  nmrk^ 
condition  seen  in  the  eye  of  an  adult. 

Damayintf  effect  upon  the  refinn  from  exposure  to  direii  aofar  ra^s  hi 
lx*en  observtKl.     Central  scotoma  is  the  initial  symiitoni.     Examination^ 
the  fundus  shows  a  bright  whitish  sjwt  at  the  macula  Inten,  surroundtnl  by 
1x^1  rim.     The  permaiu'iicy  of  damage  to  the  tissues  is  in  direct  relation  t 
the  amount  of  primary  injury.     In  JDeutsclimann's  exj>erinients  upon  tl: 
retina  there  were  changes  in  the  vascular  walls,  with  coagulation  of  retinj 
albumen.     Exalted  sensibility  of  the  retina  from  the  simie  cause  has  l>ee 
noted.     In  tlin.^  patients  who  were  untluly  exptJSi'd  to  direct  sc»Iar  rayj 
Magawly*  has  noticed  centml  seotomata  for  red  with  reduction  of  visio 
to  one-fourth  of  normal.     The  symptoms  scxm  eease<l  upon  placing  the  |ia 
tients  iu  the  dark  and  protecting  tlieir  intraocular  tissues  by  dark  glasses 
Lnbinsky*  has  seen  thirty  cases  of  suffering  from  undue  exposure  to  th 
eleclric  fight.     Besides  daily  exaeerl>ation  of  photophobia  and  lacfirvmation 
the  ophthalmos(x)|M^  revealed  a  slight  congestion  of  tlie  o]itic   nerve  tip 
Miiklakotf "  has  studied  the  pci-sonal  effects  of  the  ''  voltaic  light''  ujmjq  tin 
eyes.     He  concludes  that  such  a  light  nearly  always  acts  by  its  chemica 
properties. 

Ameti-opia  as  found  in  abused  and  stretching  eyes  may  give  all  the 
evidences  of  low  choroiditis  with  retinal  disturbance,  and  even  optic  nervt 


»  IIiind-Bwk  of  Ophtliftlrnoldgy,  1878,  p.  484- 

'  Art-hivos  of  Ophthiiliiiulitgy  »»»<!  Oti'h><ry,  ii.  173. 

*  TniTisftctions  of  the  Amerirmi  Ophtiiahnulogical  Si)ciety,  1888,  p.  68. 

*  ZeiUchrift  fur  Schul{,a«undht;it*pflege,  No.  4,  1889. 
«  Woslnik  Ophthiilmologij,  Muy,  1889. 

«  MouiU'urdOphtalraulLjgie,  JuQUary,  1889. 


OPHTHALMaSCX)PY  :    IXX^Al 

f  8<vellmg,  without  any  subjective  ackuowltxigmeiit  of  tlte  intraocular  con- 
(litiou. 

Direct  implicaiion  of  the  optk  nen-e  with  exteiuion  to  tftc  rdimi  frmii  other 
inftttrnmatanj  proce^es  in  ike  orbits  such  as  eelhilitis,  periosteal  disease, 
tomor^  etc.,  may  <.>cciir,  where  either  pressure  from  the  niyrbtlic  material 

■causes  rapid  loss  of  sight  fulluwed   by  atrophie   ehaugei?  iu  the  disk,  as 
described  by  Allbutt,  or  inva^iiou  of  the  products  of  the  disease  iuto  the  tis- 

Lsnes  oC  the  uerve  itself  may  give  rise  to  a  similar  ophthalmc)scoj>ie  sign. 
Here,  at  first,  nipid  nionmuilar  faihu^e  of  vision,  with  but  littk*  euugestion 
of  the  disk  and  a  doubtful  haze  of  the  retina  around  and  near  the  macular 
«^ion,  is  the  symptom  usually  note<l.  With  this  failure  of  sight  there  is 
generally  asso<.''iated  jKTiorbital  ueiuTilgia,  with  [)aiu  ujxiu  mutiou  of  the 
globe  or  when  decided  palpation  of  the  organ  is  made.  In  view  of  Hock's ' 
belief  that  the  pi»sitioD  of  pressure  or  the  localizeil  retro-o<'ular  ueuritis 
may  be  determined  by  tbe  dii^et-tion  of  motion  giving  the  greatest  pain, 
it  would  be  well  to  apply  this  diaguustie  |>nM"C"diLU"e  to  a  «ireful  test  in  all 
su»j>ected  cases.  If  the  case  progresses,  paralyses  of  contiguous  nervc-ter- 
luitials  may  occur,  atrophic  changes  iu  the  disk,  with  inereasing  "fug'* 
before  die  eyes,  central  sojtomata^  and  rapidly-lessening  field  of  vision  and 
diminution  of  central  color  perception  take  plaee,  until  at  last  atrophy  with 
blindness  ensues.  Nettleship'  details  some  instructive  eases  iu  adults. 
Again,  an  intraorbital  poiut  of  inleetiou  may  produce  a  descending  neuritis 
with  all  the  ordinaiy  subjective  and  objective  signs  of  inflammation.  The 
ophthaliiKiscopic  picture  in  these  cases  is  discriminated  by  the  concomitant 
extraocular  symptoms  from  similar  fundus  changes  that  may  appear  in 
cases  of  cerebral  disease,  or  which  are  seen  in  the  course  of  some  general 
dyscrasia.  In  iact,  in  all  cases  of  moucfcular  neuritis  suspicion  should  most 
certainly  p«jint  towai-ds  local  disturljanee.  In  every  ease  of  this  character 
that  the  writer  has  seen  there  has  Ik-cu  some  hx-al  troubh;  cither  iu  the  orbit 
elf  or  in  the  crania!  cavity  just  at  the  optic  foramen  to  account  for  the 

'"neural  disturbance.  Of  course  it  will  be  readily  understood  that  a  local- 
ized inrtammatory  condition  of  the  tissues  of  the  orbit  cau  easily  appear 
symptomatic  of  some  general  dyscrasia.  Here  the  intraocular  cx>udi- 
tioDS  are  identical.  It  must  be  remcmlxTctl  that  mere  stretching  of  the 
aitnorbital  portion  of  the  optic  uervc  niuy  also  give  rise  to  deterioration 
of  vision.  Ayres's  cases,'  in  which  tliere  was  extravasation  of  bhxxl  in 
he  orbit,  cjiusing  both  pressure  and  stretching,  furnish  go<.Hl  illustmtiou. 
True  orbital  aneurism  may  be  productive  of  the  same  conditiuu.  Her- 
cuauu  PageJifltecher*  relates  an  almost  unique  instance  of  dii-ect  injury 
of  the-  optic  nerve,  with  rupture  of  the  central  retinal  artery  and  corre- 
s{X>udiag  vein,  by  an  iron  rod.     The  patient^  a  girl  of  twelve  years,  was 


'  Centmlblatt  A')r  pmkt.  Augenheilkuude,  Iv.,  1884. 

»  The  Lancet,  18S0.  i.  TOO. 

»  Ait'hives  of  Opbthalnmlngy,  1881,  p.  42. 

*  Archiv  fiir  Uplxlhalinokfgie,  xv.  If  '22&. 
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completely  blind.     Ophthalmosofipieally,  the  optic  disk  could  not  be  seer 
oil  accoiinfc  of  a  large,  deuse,  glisti^ning  efTusiou,  appurodtly  several  tim< 
greater  in  area  than  the  nerve-head  itself.     A  single  retinal  vessel  wa 
alone  visible.     In  several  day:=i'  time  al>*5oq>tion  took  [>laeo,  which  reveale< 
the   disk-surfaee,  whibt   wllateral    retinal    circulation    ensue<i.      Hcx?kea 
quotes  from  Mackenzie  an  historical  case  related  by  Ilorstius  in  the  seven 
tocnth  centnrj',  where  a  fourteen-year-old  boy  was  rendered  blind,  withou 
any  i>ereeptible  ocular  lesion,  by  an  arrow-tip  which  had  been  driven  into 
the  orbit.     The  foreign  body  remained  in  sihi  for  more  than  thirty  3'eara 
The  present  writer  rememljers  an  instructive  case  of  retro-bulbar  bi-eakagu 
of  the  o|)t]c  nerve  anterior  to  the  entrance  of  the  central  retinal  artery 
which  he  saw  in  his  service  at  St.  Mary's  Hospital.     The  wound,  whicj 
was  self-inliieted,  was  eaused  by  the  upward  entrance  of  a  No.  22  pistols 
eartridge,  wliieh  passed  through  the  h>vver  outer  part  of  tlie  right  orbit  intc 
the  emuial  i-ivity.     Eight  hours  after  the  injury,  the  optic  nerve  entrance 
seemed  whitish,  swollen,  and  puft'e<l,  whilst  the  portion  of  the  retina  thai 
could  be  seen  perii>herally  apiioaivd   utterly  devoid  of  capillarity.     In  tbt 
few  days  tliat  remaineil  for  study,  no  changes,  except  a  sliglit  subsidence 
of  the  disk-swelling,  with  agi-adually-iucreasing  haze  of  the  outlying  retina, 
took   place.     Retinal   circulatitm    never  reai>pcarc<h     The  cornea  became 
hazy  and  dry,  the  eonjunctiva  stHnningly  thiekentxl  aud   became  slightly 
covered  with  excreta.     Death  took  place  in  four  days  after  the  injury. 

TUMORS  OP  THE  CHOROID,   OPTIC  NERVE,   AND   RETINA.  ' 

ISmiora  of  tlie  Ckorokl. — Altliough  it  is  well  known   that  almost  alt 
choroidal  tumors  are  sarcomatous  in  cliaracter,  which  form  of  neoplasm  is 
eminently  one  of  adult  life,*  yet  it  is  deemed  of  sufficient  im}hirtant'e  noti 
only  to  8|>ea.k  of  the  occurrence  of  choroidal  tumor  during  ehildJiood,  as  a 
disease  which   should  be  etirefuUy  differeutiatwl   from   subretinal  eflfusion, 
with  which  it  has  been  unfortunately  eonfimnded,  but  also  to  give  a  short 
exposition  of  its  charaeteristic^,  by  which  recugnitiou  of  its  prt\seuce  niav 
be  obtained  in  time  to  effect  a  ready  and  si>eetly  removal  of  a  nidus  of 
general  infection.     The  disease  itself  is  comparatively  rare  in  Germany,— -J| 
one  in  fifltecn  hundred  cases, — as  Fuchs'  tells  us,  with  a  still  lower  propor-' 
tion— one  to  two  thousand  two  liuiidrtHl  aud  eighteen  cases— in  the  Englisk 
hospitals,  as  shown  by  Berry/  I 

Of  slow  growth,  with  a  broad  foundation,  aud  generally  fii*st  apjx^aring 
between  the  disk  and  the  macuhi,  it  gradually  pushes  the  retina  forward 
into  the  vitreous.  Frequently  this  elevation  is  surrounded  by  a  serous 
eifusion,  though  this,  if  carefully  looked  through,  is  generally  insufficient 

*  A  Treatise  on  AmaumsiH,  1842,  p,  96. 

'  Fuch»'B  (loc.  cit.)  etatUtica  give  l>ut  eleven  under  ten  j'cars,  and  twenty-seven  undei 
twenty  yeum  of  ago,  out  of  two  huii(lrf<J  and  fifty  caBea. 

*  Das  Sareom  dcss  Uveal-Tmetus,  1882. 

*  Diseases  of  the  Eye,  186U,  p.  348. 
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tn  hide  the  brownlsli  mass  beneath.'     Often  this  protulKTanee  ran  be  seen 

CB/med  bv  a  faint  and  irregnlar  rongeries  of  ves^selsj  sitojidwl  upon  a  tleej)er 

Inct  tiiaB  the  overlying  retinal  steins.     This  stage  of  the  disease  is  known 

bfKtapp*ns  the  first — the  *' quiescent  or  non-irritative" — stage.     Should 

llbe  iieo}ilai<tio  formation  be  situated  nearer  tlie  etjuator  of  the  eye,  tovvaixis 

die  aHary  region,  the  second  stage,  or  the  "  Inflammatory'^  (Kuajip),  nuieli 

maaa  appears;.      Here   glaucomatous  symptoms   arise,  tension   iucTcases, 

onkr  aw!  ciliary  neuralgia  ensue,  the  lens   opacifies,  the  anterior  veins 

mktjgp,  the  cornea  becomes  aiia?sthetic,  and  the  auterior  ehaniber  is  anni- 

Urtcd:  in  fact,  all  the  symptoms  of  increased  pressure  are  present.     Oph- 

ibkMSOopic  examination  now  becomes  imjxjssihle.     In  various  grades  of 

<iv€  change,  some  in  one  case  more  pronounced  than  in  another,  tlie 

stage  gradually  ceases,  and    the  ''extraocular   stage"  (Knapj>)  is 

itacfacd.     The  mass  now  perforates  the  globe  and  rapidly  increases  and 

The   external    apix^ndages   and   the   sorrouuding  tissues  soon 

involved,  whilst  the  pain  reeoramences,  until  at  last  the  '*  metastatic 

Klgr^'  (Knapp)  is  reached.     Finally  the  case  leads  to  fatal  termination, 

A»  our  study  in  this  section  is  limited  to  the  ophthalmoscopic  diagnosis 
of  this  insidious  and  secret  disease,  it  will  be  only  ncccssar}',  from  what  has 
ban  aud  before,  to  give  a  few  differential  jxtints  which  denote  its  presence. 
Esofpt  in  the  ver}'  rare  form  of  leuco-sarcoma,  the  most  incompetent  observer 
oahanlly  fail  to  distinguish  it  from  glioma  of  the  retina  :  moreover,  as  the 
tmliiient  is  the  same  in  these  two  diseases,  no  great  therapeutic  error  can 
ariae.  With  choroidal  tuberculosis  the  problem  is  more  difficult.  In  fad> 
tibiiform  of  choroidal  disease  has  been  mistaken  for  sarcoma;  yet  here  the 
fBOoml  type  of  the  oatient,  the  ordinary  relative  positions  of  the  two  varieties 
ofgnmihsf  the  usual  greater  multiplicity  and  smaller  size  of  the  tubei-s, 
iha color  and  the  long  |)ersisteDoe  of  the  sarcomatous  growth,  with  its  usual 
ivRMtiig  pressure-signs,  all  serve  to  separate  the  diagnosis  of  one  disease 
fitMk  thai  of  tlie  other.  Complicated  as  choroidal  tumor  is  almost  from  the 
Sal  with  retinal  detachment,  the  observer  must  be  well  traintd,  or  the  sub- 
nrtinl  effusion  be  ver}*  transparent,  to  enable  him  to  differentiate  it  from 
■Dpfe  reUnal  detachments  Later,  however,  as  the  choroidal  mass  grows 
tad  (orosB  the  liquid  and  solid  contents  of  the  glol>e  against  the  various 
oraala  which  serve  to  maintain  normal  ecpiilibrium  lin'tween  fluid  and  solid, 
the  pathognomonic  pressure-symptoms  of  new  growth  apf+ear,  and  iutm- 
onUar  tcnfiion  increases,  with  all  its  dire  consequences;  Avhercas  in  retinal 
JtAadiiMnt  intraocular  tension,  as  is  well  known,  gmdually  lessens.  More- 
over, at  first  some  value  may  be  set  upon  the  almost  absolute  immobility 
nf  the  overlyiDg  retina,  ns  well  as  upon  its  comparative  smoothness. 

In  ehildrea  the  subjective  symptoms  at  first  are  seldom,  if  ever,  brought 


•Tkt  hct  timt  nirsdiberg  (Archiv  fCir  OphtbHlrnologie,  xvi,  804)  rt'pom  an  instance 
^  iMMOHMoonui  in  A  (prl  ot  twelve  years,  sbuuld  reader  us  carefbl  in  tbiE  ditlerential 
peiaL 

■Pie  IntatocaUreo  GeH^hwuUtf,  1868. 
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to  attention,  and  it  is  only  as  (he  set^ond  and  later  stages  arc  reached  tha 
the  di.sea^e  is  recognized.  Prognosis,  as  a  rule,  is  bad,  whilst  treat  men 
resolvcis  itself  into  an  immediate  enucleation,  even  thougli  vision  be  coin 
paratively  good. 

Gramtlonutf  anffiomatu^  find  niehondromn  of  the  choroid  have  all  bea 
seen.     The  oases  have  almost  universally  been  found  among  adults. 

TSimors  of  the  optic  nerves  comparatively  rare  tliemsolves,  are  more  fre 
quent  in  childhood  tlian  in  adult  life,  Syra  having  found  sixty  jxt  cent,  of 
sixty-nine  eases  in  patients  under  twenty  years  of  age.  They  ap]K'ar  botl 
in  the  intraocular  ending  and  in  the  nerve  during  its  passage  through  tlH 
orbit.  The  most  frcfptent  forms  are  sarcomata  arid  gliomata,  with  tlicii 
relat(*d  tyiK^s,  and  neuromata,  as  in  Perls's  ease.  Suti)heii'  notes  an  extraor- 
dinarily large-sizetl  and  iieruliarly-shaix^d  sarcomatous  growth  of  the  small- 
cell  variety.  Syphilitic  gummata  are  said  also  to  have  Ix'cn  st^n.  The 
left  nerve  seems  to  be  the  one  the  more  frequently  attacked.  Von  Grdeft 
gives  a  case'  in  which,  oplithalnioscf>pieally,  there  could  be  seen  a  swell- 
ing confined  to  the  nasal  half  of  the  disk,  with  dilatation  and  tortuosity 
of  the  rt^tinal  veins  and  c^jntnietion  of  the  arteries  from  a  myxoma  of  the 
nerve  jxisterior  to  the  globe,  and  Lawson^  gives  the  clinical  history  of  a 
case  with  the  pathological  re|x>rt.  of  a  post-ocular  sarcoma  of  the  optio 
nerve  undergoiiig  myxomatous  degeneration  iu  a  twelve-year-old  boy,  who 
for  months  had  gradually  lost  vision,  associated  with  steadily-increasing' 
proptosis.  These  two  instances  may  be  cited  as  very  interesting  examples 
of  such  growths.  The  accompanying  phototypes  give  excellent  ideas  of 
the  appearance  of  the  tnnior  in  tlie  latter  ease,  both  Ixtfore  and  after  section. 
Frothingham*  gives  the  histories  and  the  results  of  examination  by  the! 
mtcroscojje  of  his  cases  of  round-eel to<l  saR-omata  in  children.  Ayres*i 
records  a  most  careful  study  of  a  case  of  sarcoma  of  the  small  ronnd-eelled 
variety  in  a  twelve-year-old  boy.  In  view  of  ^richel's  oli.'^rvation*  of 
hyperplasia  of  the  intracranial  portion  of  the  optic  nerve,  and  the  cliiasma 
itself,  in  a  case  of  elephantiasis  in  a  man,  it  would  be  of  interest  and  value 
to  have  a  series  of  careful  ophthalmoscopic  examinations  made  by  those  who 
are  favorably  situated  among  a  large  number  of  infected  children  (or  adults), 
in  oixler  to  determine  the  exaet  nature  of  the  residtant  physical  clianges  A 
and  the  character  of  the  functional  disturbance  protluceil.  i 

Diagnosis  is,  in  the  main,  dependent  upon  the  following  symptoms : 
progressive  ontwanl,  upwairl,  and  forward,  and  sometimes  downward,  pro- 
trusion of  the  eyeball  ;  rapid  loss  of  vision,  with  frcxjueut  ophthalmoscopic 
signs  of  infiltration  ;  pressure  and  atrophy  ;  long  continuance  of  seemingly 


*  TranSRctiona  of  the  Americiin  OphthalraologJcal  Society,  1889,  p.  451- 
'  Apchiv  fur  Ophthalmologic,  x,  1,  193, 

•  Royal  London  Ophthalmic  Hospital  Reports,  1888,  p,  1. 

<  Ayres,  Journal  of  the  American  Medical  Asaociation,  December  10,  1887. 

*  Loc.  cit.,  Mftrch  8,  1890. 

•  Lehrbuch  der  Augenheilkunde,  S.  642. 
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tmakf  motion ;  and,  generally,  complete  absence  of  pain.    Treahiient  in 

rr  tostasin?  should  consist  in  exirly  extirjmtion  of  the  entire  tiinior-mass. 

If  dbe  nirball  is  not  affected,  the  iierve  iti^'lf,  an  Kuapp  8U^geJst>t,  may  be 

OEsni    This  rale  ia  es|>ecially  applicable  to  children^  though  care  should 

lilriocn  to  wstch  carefnlly  the  slightest  tendency  to  itHnirrenee  imm  sonic 

irfbited  Dwre-tissue  which    may  be  iaadvertently  left.      It    should  be 

iMfsbrml,  however,  that  fatal  septic  meningitis  has  several  times  taken 

f/kmiotaaes  where  the  eyeliiil!  ha"^  lHH?n  allowed  to  remain,  and  that  even 

!  fiodl  brilliant  success  has  lol lowed  as  in  Sehiess-Gemusseus's  ease/ 

htve  been  reported  where  suppumtivc  panophtlmlmitis  has  foi- 

I  the  tmumatisnu 

Glioma  of  the  retina,  as  Virehow*  terms  it,  is  almost  essentially  a 

■■e  of  to^uicy  and  eliildh<x»d,  rarely,  if  ever,  apjienriug  in  the  adult, 

VTidiocit  entering  into  the  various  disputes  as  to  tiie  initial  point  of  infil- 

iHioOyftod  avoiding  any  discussion  as  to  its  exact  pathoTogieal  nature,  it 

lilheraiScieut  to  state  that  the  bulk  of  opinion  shows  that  it  is  practically 

•iaitiicaJ  vitJi  Bmall  round^celled  sarcoma,  and  that,  although  it  may  begin 

iiiiigr<if  the  retinal  layers,  it  most  frt^uently  first  manifests  itself  in  the 

"ederml  granular/^     In  regard  to  its  etiolt^y,  Brailey^  is  of  the  opinion 

AttifttMJ  glioma  nins  a  much  slower  course  tlian  is  commonly  supjwswl, 

Mi  fincicB  **  tiwt  it  always  takes  its  rise  within  the  period  of  iutra-uterioe 

EfiL» 

Donng  the  early  stages  there  are  no  symptoms  visible  to  the  naked  eye, 
bHiia  later  period  a  peculiar  whitish-yellow  reflex,  often  metallic  in  tint, 
JHI  lack  of  a  pertially-iiilated  jiupil,  manifests  itself,  giving  the  appearance 
if  tha^'aaiaQrotic  cat's  eye' ^  of  Beer.  Should  the  case  have  been  examined 
orier,  as  has  been  done  by  Von  Graefe,*  numerous  small  white  swellings 
IhU  knre  been  seen  in  one  of  the  graunlar  layers  (or  in  the  fibre  layer) 
if  thtrBtiiia.  These  would  soon  have  inereascxl  in  size  and  their  surfaces 
cnlaceiL  Should  the  disease  have  commenced  in  the  granular  layer,  the 
Mliia  ilaelf  would  have  bea^me  detached  in  areas  at  its  outer  portion, 
pfilf  liae  to  circumscribed  masses  of  protuberant  vascular  vegetations 
Willlliii^  more  or  less  broad^  smooth  snrfaoes.  If  not,  the  massings 
aoiU  ^enetidly  have  projected  into  the  vitreous,  and  have  carrietl  the  im- 
|inlal  portions  of  die  retina  with  them  before  the  membrane  had  become 


It  B  at  this  time  the  case  is  generally  seen.  The  tension  of  the  globe 
iipcPKptibly  increased.  The  intraocular  changes  continue,  secondary  foci 
ippetr^afld  more  intense  pressure-symptoms  ensue.  The  lens  and  the  iris 
■»  pOilivd  against  the  cornea,  the  lens  rapidly  degenerates,  the  pupil  be- 
MKi  dilatiri  and  immobile,  and  the  cornea  is  *'  steamed*'  and  auoesthetie : 

'  ArdbiT  f&T  Ophthalmok»gie,  iniv. 

*  Dte  KraaUiAften  G«8chwulfite,  li.  1,  159. 

*  TmiMMrtiiiini  of  the  Ophthalmologieal  Society  of  the  UDited  Kingdom,  1885,  p.  62. 

*  AjtUr  Acr  OphthAlmoIogie,  xvi.  120. 
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in  fact,  all  the  symptoms  whieh  are  found  in  acute  attacks  of  glauc 
ensue.     Ofti'n,  at  this  point,  suppurative  iuflaramatioii  takes  place  in 
ioterior  of  tlie  globe,  and  the  eye  soon  l>ecDiues  atmpliie  aud  dt^euera 
allowing  the  neoplasm  to  cst^pe  and  invade  the  adjacent  structures, 
not,  the  tumor  gradually  seeks  its  way  out  by  either  creeping  alon^; 
nerve-tissues  ur  actually  breaking  the  tx^ular  walls.     Once  fi*ee,  it  rap 
becomes  a  projecting  mass  of  deep  red  tint,  constantly  oozing  blood 
secreting  pus.     New  foci  form  and  coalesce  into  large,  irregular  maj 
The  infiltnition  passes  up  into  the  brain-cavity^  the  orbital  walls  hea 
involved,  and  metastases  occur,  until^at  last,  fnim  exhaustion,  or  from  an 
intercurrent  complit-ation,  the  patient  is  relieved  by  death.  j 

In  spite  of  reported  cases  of  long  remission,  recurrences*  and  m« 
tases  ai*e  so  frequent  and  so  increasingly  formidable  that  prognosis  is  tt 
^rave. 

Tr©atment.™If  the  neoplasm  l>c  even  extremely  minute  and  eonfii 
to  the  interior  of  the  globe,  immediate  enucleation,  taking  care  to  cxn 
the  optic  nerve  as  far  back  as  possible,  should  be  prac^tised.  After  I 
removal  of  the  eyeball,  its  exterior  should  be  carefully  studied,  as  Btt 
has  shown  that  small  secondary  tumors  oo  the  outer  side  of  tlie  sc^ 
may  exist  without  any  visible  microscopic  connection  with  the  intraocq 
growth.  If  the  orbit  be  invaded  in  the  least,  or  if  the  globe  show  mar| 
signs  of  internal  inflammatory  reaction  without  breakage,  total  evacuatj 
of  the  entire  orbital  contents  should  be  done.  If  double  gliomata  e^ 
double  enucleation  must  be  resorted  to,  or  exenteration  if  necessary.*  I 
all  such  eases,  however,  we  can  do  no  more  than  repeat  Frost's  qucstic 
"Are  there  any  ceases  in  which  life  has  been  actually  preserved  by  t 
excision  of  both  eyes?"*  | 

Sarcoma  of  the  rdhia  in  the  young  is  practically  unique,  although  thi 
can  be  but  little  doubt  of  its  possible  existence.  It  generally  results  1 
extension  from  the  choroid,  as  in  Williams  and  Ayres's  case  of  a  twelve-yea 
old  girl,  where  Knapp*  after  careful  examination  found  that  the  choroid 
Deoplasm  had  extended  to  the  retina  by  direct  propagation.  Einiclcati< 
of  the  infected  organ  should  be  advised  and  immediately  done,  and  t 
child's  parents  warned  of  probable  distant  metastases,  ^ 

Tubercles  in  the  retina  will  be  considered  under  Tuberculosis. 


1  Noycs  (A  Text-B.iok  on  the  Diseases  of  the  Eye,  1890,  p.  683)  says,  "a  single 
given  in  which  the  patient  survived  after  the  removal  of  a  secondary  tumor." 

«  Wells,  A  Treatise  on  Disease*  of  the  Eye,  1883,  p.  650. 

■  Dujardin's  report  of  a  case  of  monocular  glioma  in  which  ftmr  weeks  after  the  enucii 
tion  of  the  affected  eye  the  fellow-eye,  which  appeared  perftHftly  normal,  Iwth  externa! 
and  ophthalmoscopically,  became  totally  blind,  is  interesting  as  showing  that  the  fieoplai 
had  moft  probably  travelled  bock  to  the  optic  nerve  of  the  affected  organ,  and,  upon  r«M 
Ing  the  chiasm,  had  destroyed  the  related  tissua*  of  the  sound  eye, 

•  Transactions  of  the  Ophtbalmological  Society  of  the  United  Kingdom,  v.  64. 

»  Archive*  of  Ophthalmology  and  Otulogj',  1874,  p.  241. 
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n.   SYMPTOMATIC  DISORDEES. 


LBSIOXS   DEPENDENT   UPON   DISORDERS  OF  THE  CIRCULATORY 

SYSTEM. 

Vascular  disease  in  tho  ycmnj!:  is  not  so  prone  to  give  oplithaliiioscopic 
pictures  of  changed  and  altered  retinal  circulation  as  it  is  in  older  eyes, 
which  are  less  elastic  and  in  which  the  tissues  at  large  have  not  the  same 
powers  of  ready  compensatory  action.  Even  in  extreme  cases  intraocular 
tension  so  carefully  pnjteets  the  retinal  vessel-walls  as  to  allow  very  little 
or  DO  (leimrtnre  from  the  normal. 

la  congenital  cyanosis  the  retinal  veins  have  been  found  greatly  dilated, 
giving,  according  to  Gowers,'  prcKtf  that  the  distention  of  the  venous  radi- 
cles contributes  to  the  general  eyaur»tic  tint  of  the  chilJ.  Stangloncier ' 
Tf\v)Tts  the  «:)ccuiTence  of  retinal  hemorrhage  immetliately  preceding  death, 
awi  Leber*  has  seen  cases  where  both  the  retinal  arteries  and  the  retinal 
veins  wei^e  distended. 

Acquired  tyaitruiar  disease  may  show  itself  in  the  retina  by  marked 
ciangcs  in  the  retinal  circulation^  and,  in  fact,  these  changes  have  con- 
tributed to  tlie  diagnosis  of  the  condition. 

In  some  cases  of  aortic  inrnfftdeneif  with  regurgitation,  Quincke,*  con- 
firmed  by  Becker,"  has  shown  that  there  is  an  alternate  systolic  flush  and 
diastolic  paling  of  the  disk,  ct>mparable  with  the  capillary  pulsation  seen 
through  the  finger-nails  of  such  subjects.  In  other  cases  the  intraocular 
polaation  may  lie  seen  in  the  larger  veins  and  arteries  of  the  retina, 

Adv  condition,  such  as  mitral  disease^  causing  |)ulniouary  obstruction 
M<1  prwhicing  general  venous  engorgement  must  naturally  give  rise  to  dis- 
U'utioD  with  apparent  increase,  and  tortuosity,  of  the  retinal  veins.  Extreme 
dilatation  of  the  right  heart  may  cause  similar  appearances.  Choroidal 
hfTuorrhage  has  been  noted  by  We^^tphal "  in  what  is  termed  malignant  en- 
docarditis. Grenerally,  however,  such  coses  are  found  in  the  female  adult 
and  seem  to  be  associated  with  the  i>ost-puerperal  period.  Valvular  disease 
of  the  heart,  esjx^ially  where  there  is  a  tendency  to  the  formation  of  blood- 
dots  and  vegetations,  is  sometimes  productive  of  embolism  of  the  central 
nritjyof  th^  retina,  or  of  one  of  its  branches  within  the  eye.  It  can,  as 
lowers  says,  occur  at  any  age.  Warren  Tay '  has  had  the  good  fbrtuue  to 
^^an  infant  of  twelve  months  that,  without  definite  history,  presented  an 
appearance  in  each  macular  region  which  closely  simulatwl  embolism  of 

'  Medical  Ophthalmoscopy,  1882,  p.  200. 

*  Inaug.  Dim,,  Wiirahurg,  1878. 
'  Omcfe  und  Saemisch,  v.  .'>24. 
♦Berliner  Klinische  Wochrnschrift,  18fi8- 
*Afrhiv  fur  Ophthnlraologie,  xviii.  207. 

*  Arrhiv  fur  Psychiatric,  ii.  3,  389. 

' Tiansftct ion?  of  the  Ophtbaluiological  Society  of  the  United  Kingdom,  1881,  p.  66. 
Vot.  IV.— 12 
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the  central  arter)*  of  the  rctiua.     Four  months  later  he  notes  that  although 
the  raaoular  chauges  remain  the  ^aiue,  yet  "the  disks  are  now  undoubtcdijnm 
becoming  uirophk.*-      Latc^r/  he  notes  a  third  instance  in  the  same  family.  ^B 

If  the  embolus  should  become  lodged  in  the  main  trunk,  the  child  will 
comiilain  of  a  sudden  loss  of  vision, — generally  upon  the  left  side.     If 
one  of  tlie  minor  stems  be  involved,  t!ic  loss  of  vision  miay  uot  be  obser\'CiL, 
Should  the  former  case  be  seen  immediately  after  the  accident,  the  nei 
will  appear  pallid,  the  arteries  greatly  coutraetctl,  and  either  empty  or  ctji 
taining  wry  thin  stationary  eolumus  of  light  blo<xl;  tlic  veins  will  apjjj 
reduewl  in  size,  tapering  as  they  enter  the  affected  region,  and  holding  cu 
rents  of  immobile  dark  bhwid,  whilst  no  visible  pulsation  iu  the  retinal 
vessels  can  be  produceil  by  artificial  increase  of  intraocular  tension  from 
presstire  of  the  finger  upon  the  globe.     In  a  few  hours  the  disk-edges  dis- 
ai>iM'ar  beneath  the  retinal  elements,  which  have  become  transformed  into^|9| 
large,  irregtdar  area  of  edematous  and   semi-opaque  swelling  extending 
beyond  the  macular  region.     By  i-eason  of  the  thinness  of  the  membrane  in 
the  region  of  the  yellow  spot,  the  choroid  is  seen  more  plainly  at  this  plae-e, 
and  gives  the  charax'leristic  cherrj^-i-ed  spot.     This  spot,  as  a  rule,  is  sur- 
rounded by  a  corona  of  small  vessels.    Beaded  columns  of  blood  now  begin 
to  pass  through  the  most  patulous  veins,  whilst  the  arterial  currents  becomdHI 
re-estat.)lishe<l  in  the  same  way.     The  calibre  of  the  veins  increases.     Small 
hemorrhages  occur,  and  remains  of  old  hemorrhages  apjwar.     The  cedema^» 
which  may  have  become  greater,  gradually  lessens,  until  at  last  the  disk^^l 
edges  again  appear,  the  cherry-col oixxl  macule  fades  entirely,  and  tlie  original 
retinal  level  is  reaeheth     If,  however,  the  prtxs:'ss  continues,  atrophy  of  tlie 
nerve  ensues,  and  degenerative  cbauges  in  the  affected  region  take  place, 
until  the  eye,  if  not  entirely  blind,  is  rendered  useless  for  all  practical  pur- 
poses.    The  accompany ing  reproduction  from  a  doubtful  case  of  Jaeger* 
gives  an  excellent  idea  of  the  condition  during  the  height  of  the  attack. 

If  the  embolus  be  coufiued  to  one  of  the  smaller  twigs,  the  locaItzefl|| 
rcsuUs  may  be  of  such  little  moment  as  not  to  interfere  with  useful  vision. 

Prognosis  is  bad  iu  direct  proportion  to  tlie  size  and  situation  of  the 
emlxilic  mass.  It  may  be  interesting  to  note  in  this  connection  that  Bensoidll 
reports  one  case*  iu  which  the  presence  of  a  cilio-retinal  artery  ofleri'd  suffi- 
cient cxjllateral  circulation  to  preserv^e  gowl  central  vision,  whilst  the  periph- 
eral field  entirely  disappeanxl.  Jlassage  to  promote  re-establishment  of 
circulation  has  Iteen  trietl,  aud,  although  as  yet  with  no  pmetieal  value 
except  iu  a  ?c\\'  instances,  is  worthy  of  ro[K*tition.  Absorbents,  or  drugs 
whieh  have  eflect  upon  the  size  of  vessel -eiilibre,  might  be  tried.  The  attack 
should  act  as  a  warning,  and  the  parents  should  have  certain  hygienioH 
measures  as  to  the  management  of  the  child  and  a  system  of  dietetics  as 
to  its  care  given  to  them  towaixls  the  prevention  of  the  danger  of  the  lodge- 

1  Loc.  cit.,  iv.  1D8. 

'  Beitrage  zur  Pathologie  des  Auejes,  Plate  XXX. 

•  Royal  Londoti  OpHthalmic  Hospital  Reports,  x.  3,  386. 


Urric  Stt  ftiTl*  or  OCJfKltAL  Anjcmia.    (GoHren,  Medical  liplillmliiionuupy.  IdtVL) 
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roent  of  other  emboli  in  more  serious  places,  such  as  the  brain ;  whilst  the 
physician  sliould  exercise  due  care  that  the  rules  made  are  faithfully  carried 
out. 

In  two  cases  of  cardiac  disease,  whei"e  sudden  bliuducss,  resolviug  itself 
into  a  temporarv  central  scotoma,  fiillowed  by  a  return  to  iionnal  vision, 
was  associated  with  a  peculiar  retinal  haze  and  congestion  extending  from 
the  macular  region  to  the  disk,  Kuapp^  -i scribed  the  intraocukir  appearances 
to  fmbolism  of  the  choroidal  v&sads.  Both  subjective  and  objective  symptoms 
ultimately  disappcarctl. 

Diseased  oomlition  of  the  coats  of  the  vessels  may  either  directly  or  in- 
directly give  rise  to  thrombo»iA  of  the  central  retinal  adery.  No  authentic 
description  of  its  early  ophthalmoscopic  appearance  in  children  has,  so  far 
as  the  writer  is  aware,  been  made.  The  probiiblc  primary  change  would  be 
decreased  size  of  the  retinal  artery  and  its  branches.  Unfortunately,  from 
the  usual  character  of  the  vessel -disease,  canalization  of  the  thrombus  can 
hardly  be  exj>ected,  and  atrophic  changes  in  the  gloljH?  would  soon  occur  and 
destroy  the  organ,  either  partially,  as  in  Virchow's '  case,  or  totally,  as  in 
Gowers's* 

Phlebitis  from  mitral  and  aortic  dis<:'asc  may  produce  thrombosis  of  the 
central  retinal  vein  in  the  young.  Lo<*al  disturbance  in  some  part  of  the 
membrane  has  produced  thrombi  in  the  walls  of  the  retinal  veins.  The 
ophthalmoscopic  apitearances  are  soniewfiat  like  those  Cff  embolism^  but  there 
are  said  to  be  certain  distinctive  diHereuccs  between  the  two  affections.  In 
thrombosis  the  arteries  are  never  empty  ;  the  veins,  although,  as  a  general 
rule,  enormously  dilated,  may  be  normal  in  siste;  hemorrhages  are  much 
more  numerous;  venous  pulsation  can  sometimes  be  provoke^l,  and  the 
vitreous  may  bect>me  opaque.  Vision,  as  a  rule,  is  never  completely  lost, 
and  improvement  may  take  place. 

It  must  l>e  conocfled  by  those  who  have  had  much  opportunity  for  ob- 
servation that  differential  diagnosis  is  often  exceedingly  difficult,  and  may, 
indeed,  prove  impossible,  on  account  of  ass<:iciation  of  the  two  conditions. 

The  treatment  is  practically  the  same  as  that  for  embolism. 

Choroiditis  of  a  pundait  type  has  sometimes  Ix-en  seen  as  one  of  the 
fequelte  of  emboli  in  the  choroidal  arteries,  or  even  of  thrombi  in  the  oph- 
thalmic vciaj*.  Although  of  infreipient  occurrence  in  children,  yet  cases 
have  been  observed.  The  entii-e.  grouping  of  panophthalmitis  signs,  so 
common  after  traumatism,  are  rei>eated  in  all  tlieir  s<n'erity,  whilst  tlie 
termination  of  the  case,  as  is  well  known,  is  almost  sure  to  be  absolute 
blindness,  with  destructive  and  atrfjphic  degeneration  of  the  globe. 

So-cnlled  vwhw^mia  of  the  retina  is  rjuite  rare.  Von  Graefe^s*  early 
description  of  a  case  io  a  girl  of  live  and  a  half  yearSj  who  suddenly 


*  Arehiv  fiiir  Ophthivlmrilot^ie,  xiv. 

•  Arehiv  fiir  Pittli.  Anrttfimi*?,  x.  159. 
>  Medical  Ophthalmotpopy,  1882,  p.  29. 

♦  Arehiv  fur  Ophthaltnologie,  viii.  1,  143. 
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bot-arae  blind  in  both  eyes,  is  of  cliot(^l  interest.  The  optic  disks 
found  slightly  hazy,  tlie  retinal  arteries  greatly  contracted,  and  the 
Dal  veius  enlargtHl  and  tortuous.  Intraocular  ten-siou  in  each  eye  see 
normal.  The  child's  pnlse  being  quick,  weak,  and  thread-like, — ^indtca 
fuL'ble  heart-action, — he  was  le<l  to  believe  tljat  the  bhxjd-curreut  force 
unaldc  to  overct*nie  the  ordinary  tension  of  the  glolw.  This  view  indi 
him  to  lower  intraocular  tension.  This  was  done  by  puncture  of  the  cor 
with  evactiatioii  of  the  aquecmis  humor,  in  one  eye,  and  an  iridectomy  u 
the  fellow-eye,  just  as  is  done  in  glaueonia.  The  eitects  were  niarvell 
Sight  speedily  returned  to  normal,  and  all  the  ophthalnuiscopic  changes 
appLtirwl.  The  condition  of  the  veins  in  these  ca^s  would  lead  the  wi 
to  think  that  the  true  cause  is  most  probably  compression  of  the  oet 
artery  by  hemorrhage  in  the  uerve-substauoe,  or  is  one  of  the  results  i 
small  thrombus  which  has  become  lodged  in  the  corresponding  vein  dm 
the  jxLs.sage  of  the  vessel  througli  the  nerve  jxisterior  to  the  globe.  ' 
wJiule  subject,  however,  must  remain  sub  judlce  until  more  accurate  I 
are  obtained. 

Endocarditis,'  degouorative  changes  in  the  vascular  walls  from  vari 
dyscnisite,  hereditary  conditions,  as  seen  in  cases  of  litemnphilia,  etc.,  i 
all  be  pi-oductive  of  hemorrhage  info  (he  retina.  The  ophthalmoso( 
app'amuees  are  typicab  There  is  very  little  or  no  inflammatory  cha 
visible.  Areas  of  extravasiit^tl  blood,  especially  neai*  the  bifurcation  of 
larger  vessels,  show  themselves,  indicating,  by  their  peculiar  shapes, 
structure  of  the  retinal  layer  in  which  they  have  occurred.  In  a  few  wei 
time  they  gradually  fade,  leaving,  in  many  instances,  cither  faint  pigmi 
massiugs  or  spots  of  distnrlied  clioroid  and  degenerate  retina. 

The  prognosis  is  directly  projiortionate  to  the  position,  the  numl 
and  the  size  of  the  hemorrhages. 

Treatment.- — Local  measures,  independent  of  rest  of  the  eye,  are  o£' 
little  use.  The  cause  must  be  sought,  and  measures  directed  toward^ 
taking  care  to  keep  the  jjatient  as  tpiiet  as  possible,  the  emunctories  ^ 
oi>en,  and  the  digestion  in  a  g<x>d  condition. 

Eales'  has  describeil  some  cases  of  recurrejii  rdhial  hemorrhage  ai| 
ciated  with  epistaxis  and  constipation.  They  apiKiir  at  or  just  after  a< 
Icscenoe.  All  the  cases  seen  were  in  males.  The  extravasation  genera 
cx)me3  on  during  a  paroxysm  of  coughing  or  laughing,  but  may  ensue  wi 
out  any  assignable  cause.  No  evil  results  seem  to  follow,  the  blood  gi^ 
ually  clearing  away  and  allowing  a  clear  view  of  the  fundus.  One  pa 
liarity  noticed  was  a  tendency  to  tortuosity  of  the  i>eripheral  p>rtious« 
the  retinal  veins.     The  writer  has  l>een  so  fortunate  as  to  see  one  of  1 


^  Chronic  endocarditis  will  be  spoken  of  more  fiilly  under  "  Chronic  Bright's  I 
ease,"  to  be  found  in  a  gucp«»diiig  sectron  :  ihis  haa  been  done  not  only  to  keep  , 
Bubjeot-niatter  together  fur  aj^suciated  referenoe,  but  alao  because  il  will  most  probablj 
sought  for  in  this  position. 

'  Birmingham  Medical  Bevtew,  July,  1880,  p.  262. 
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Beutioned  In  Mr.  Eales's  pai>er,  and  fuuiid  dirwt  evidence  of  hcmor- 
Sfia^'p  extravasation  into  the  sheaths  of  one  of  the  rethial  aitoriei*,  whilst 
tlje[)iiUent  presented  unmistakable  signs  of  hepatie  disease. 

Small  ajieurisins  in  various  viscera  are  apt  to  have  localized  dilataiions 
ftj  tlie  retinal  arteries  associated  witli  tiieni.  They  are  almost  unknown  in 
lie  young,  but  arc  found  connoted  with  vascular  changes  in  the  spceial 
dvst'rasiffi  of  the  old,  as  renal  disease,  sypliilis,  etc.  They  are  recognized 
pithff  as  large,  oval  puls£iting  tumors  at  or  ncjii*  the  disk,  or  as  minute  pin's- 
htad  dilatations,  generally  situatcni  in  the  bihii-cations  of  tlic  smaller  arterial 
stems.    Hockeu'  instances  an  aneurism  of  the  tvutral  artery  of  each  retina. 

Intracranial  aneurisms,  which  as  a  rule  are  basilar,  very  seldom,  if  ever, 
cwtteany  visible  dilatation  of  the  retinal  arteries.  Leber  says  that  in  some 
oa*  of  teleangiectasis  of  the  conjunctiva  and  lids,  the  intraocular  vessels 
are  found  in  a  similar  condition. 

Sudden  hrmorrhfigef  especially  if  spontaneous  and  In  subjects  with 
grpatly-imi>aired  strength,  may  give  rise  to  lofts  of  ffi</Jdj  with  or  withmti 
dtciihJ  ophthalmoscopic  change.  It  may  api>ear  at  any  time  of  life,  though 
tinist  of  the  reported  cases  have  been  seen  in  adults.  The  lilinding  is 
diiubic  in  about  ninety  per  cent.  Upon  account  of  the  many  classes  of 
subjects  and  the  special  dyscrasia  and  wnditiou  under  observation^  the 
opbthalmoscopic  ajijiearanws  described  have  l>ceu  so  varied  that  it  would 
be  im|K.»ssib!e  to  formulate  any  strict  typical  picture.  Isrcuritis,  retinal  com- 
p!btioa  with  hemorrhage,  disk  pallid,  with  diminished  arteries  ami  large 
veios,  and  total  absence  of  symptoms,  luive  all  l:xK^'n  noted  by  tHjuiiK-tcnt 
oWn'crs.*  If  the  disturbance  has  Ix^^u  profound,  atrophic  changes  iti  the 
disks  manifest  tht'msclvcs,  and  the  eyes  become  [lerniauently  blind. 

The  treatment  consists  iu  attention  to  the  special  disorder. 

Ill  general  anscmla  retinal  and  optic  nerve  changes  are  almost  protean, 
Cowers'  has  seen  neuritis  in  two  chlorotic  sisters  suffering  from  ameuor- 
rhtwi.  Photo.  VII.,  facing  page  178,  represents  the  ap|>earance  of  the 
Wire-head  in  the  first  case,  when  the  retl  corpuscles  weiv  sixty  })er  anxt.  of 
Dormal,  and  the  haemoglobin  thirty  per  cent.  After  one  rcenrreuee  "the 
disks  were  i^erfectly  nonnid,'*  whilst  the  haemoglobin  had  risen  to  eighty 
P^r  rrut.  and  the  corpuscles  to  ninety-six  jK-r  cent,  Bitsch*  reports  a 
similar  condition  in  a  girl  of  sixteen,  Becker*  has  observed  spontaneous 
arterial  pulsation  in  similar  eases.  As  a  ride,  the  blood-currents  appear 
iBip^tvprished,  allowing  in  s^mie  Instances  the  ciirreut  of  an  underlying 
VfSrtt'l  to  be  plainly  nx'Ognize<l  through  the  contained  material  and  walls 
^^  the  upper  one.  Both  sides  of  the  vessel  are  flat  and  broadened.  Hem- 
orrhages are  rare. 

'  A  Treatise  od  Aimiircists,  1842,  p.  36. 

*See  Norris'*  '•Medical  Ophthalmoscopy'*   in  volume  iv,  of  Pepper's  System  of 

*  MedlcHl  Ophthftlmoftcopy,  1882,  p,  328. 

*  KVmbcbe  Monat*blftller,  1879,  iv.  144.  »  Ibid,,  1880,  ).  1. 
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The  proguosis  is  favorable. 

The  treatment  consists  in  hygiene,  nourisliing  and  easily-digested  foo 

n,  etc.  I 

The  condition  in  pernicious  anaemia  is  totally  different.  The  chanj 
are  mure  pronumiced.  The  disk  is  pallid  and  its  edges  are  ofttira^  obscun 
The  arteries  arc  pale,  reduced  in  size,  and  fre<inently  wavy.  The  veins  i 
broad,  flat,  and  tortuous,  and  contain  pale  blood.  Striiited  heniorrha| 
appmr  along  the  conrse  of  the  vessels.  This  is  excellently  shown  by  t 
aeeompauyiug  reproductions  of  Jennings's  diagrammatic  sketches  showi 
the  prt^ressivc  development  of  hemorrliages  in  the  left  I'etina  of  a  case 
an  cightoeo-\Tar-old  j^witient  seen  nnder  the  care  of  Dr.  Mackenzie.*  T 
post-mortem  examination  left  no  doubt  as  to  tlie  gennincuess  of  the  dii 
Hosts,  although  "the  question  might  be  raised  whether  syphilis  should 
blamed  for  originating  tlie  blood -disease." 

Tlie  color  of  the  entire  ftindus  seems  somewhat  lighter  than  normi 
Frequently,  and  more  especially  in  the  region  of  the  nerve-entrance,  th€ 
appear  smal  1  whitish,  i rregular  spots  (ly mplioid-cell  agglomeration).  Curidi 
"irregularly  round  or  ovoid  hemorrhages  with  yellowish- white  centres 
have  been  seen  by  Norris.*  These  centms,  according  to  Manz,^  may  eith 
be  composed  of  round,  colorless  cells  enclosed  in  saccnlatious  of  the  capi 
laries,  or  be  the  empty  dilatation  of  the  vessel -terminals  themst^lvc 
Quincke*  has  st?en  both  retinal  oidema  and  stellate  whitish  opacities  in  tl 
macular  region.     Marked  optic  neuritis  has  been  found  by  Mnckenzie.*    I 

There  is  no  special  treatment  for  the  ocular  cliauges,  except  rest  of  4 
eyes.     Attention  should  be  given  to  the  geneiul  condition.  * 

In  leneoc(jfUu}stTiia  the  eonditious  noticed  in  the  various  fonns  of  anpemi 
ap|>ear  to  be  much  aggravated,  and  in  many  instances  may  pass  into  aetni 
inflammation  of  the  retina.  Not  only  has  the  choroid  become  lighter  i 
tint  and  the  retinal  circulation  more  pallid  in  hue,  giving  the  eye-ground  a 
**  orange-yellow"  reflex/  but  hemorrhages  are  extremely  apt  to  take  plact 
Asscx'iattKl  with  these  changes,  isolated  white  and  yellowish  thickening! 
probably  due  to  aggregations  of  escaped  leucocytes,  with  localized  degenera 
tion  of  tissue,  may  be  frec^uently  seen  in  the  periphery  of  the  fundus  am 
around  the  yellow  spot.  According  to  Gowers,  in  some  instances  thei 
areas  are  "edged  by  a  halo  of  extravasation,"  QiMcma  of  the  retina,  witl 
white  patches  in  the  adventitia  of  the  vessels,  has  also  been  noticed.  Thi 
is  bt^ntifully  shown  in  the  accompanying  reproductions  from  Becker*s  mog 
instructive  case'  in  an  adult  female.     The  Bketehes  were  made  nine  wceki 


*  Transactioaa  of  the  Ophthalmological  Society  of  the  Uoited  Kingdom,  1681,  p,  61. 
'  Pepper's  System  of  Medidne,  vol.  iv. 

»  Go  wars,  Centmlbl.  filr  il.  Med,  Wlss.,  1875,  p.  675. 

*  Deuts<'hes  Aixhiv  fiir  Klin.  Med.,  1877,  S,  1. 

*  The  Lancet,  Dowmber  7,  1887. 

•See  Lrebreich,  Doutsi'he  Klioik,  1861,  60,  tind  Bcfoker,  Archiv  fiir  Augenheilkunde 
Und  Ohrenheilkunde,  18«9,  1,  S,  961. 

^  Archives  of  Ophthalmology  and  Otology,  vol,  i.  No.  1,  p.  341. 


Samb  EveGrocsd  Nisic  Wk«k«  latu. 


1 


OPUT1LAJ.M0800PY  :   SYMPTOMATIC    DISORDERS. 


183 


Examination  with  the  microscope  in  sume  of  the  cases  has  rcvpalcd 
I  sclerosed  anrl  dcgencmte  condition  through  the  entire  retinal  structures. 
Through  the  kindness  of  Dr.  John  B.  Shober  and  Mr.  John  Sailer  (medical 
student)  the  writer  has  had  opportunity  to  study  the  eye-grounda  of  a  seveu- 
year-<jld  boy  suffering  frimi  this  form  uf  disease.  At  the  time  of  examina- 
tit)n  the  child  had  bei^n  under  treatment  for  several  months,  but,  in  spite  of 
this,  both  tiie  arteries!  and  the  veins  of  the  retina  were  somewhat  tortuous 
and  the  venous  currents  appeared  slightly  pallid. 

HeiuzeP  has  given  a  beautiful  clinical  picture  of  a  case  in  a  four-year* 
old  child,  iu  which,  in  addition  to  the  other  symptoms,  there  was  intense 
swelling  of  tfic  optic  disks. 

The  functional  ocular  trouble,  of  course,  does  not  demand  any  sjiecial 
medication,  rest  of  the  organs  being  all  that  ia  necessary.  The  treatment 
must  be  directed  towanls  the  general  condition. 

Purpura  hsetnorrhagka  and  srurvy  may  Ixitli  give  rise  to  hemorrhages 
into  the  retina.  Lawford^  gives  an  interesting  case  of  double  optic  neuritis 
following  purpura  in  a  girl  of  twelve  yeai's.  In  the  discussion,  Net- 
tleship  thinks  that  the  symptoms  pointed  t^jwards  a  lo€alized  papillitis 
rather  than  towards  a  descending  neuritis,  though  it  is  remarkal>lc  that  the 
disk-changes  were  not  by  any  means  so  marked,  even  at  the  climax.  Quite 
a  number  of  cases  have  beeu  reported.  The  prognosis  for  vision  is  depend- 
ent upou  the  amount  and  the  situation  of  the  extravasation.  No  special 
treatment  is  required,  the  intraocular  condition  being  best  combated  by 
attention  to  the  general  condition. 

Lawlbrd*  gives  a  most  instructive  section  of  a  portion  of  choroid  in- 
cluded in  an  area  inmhed  by  a  nijemis;  this  occurred  in  an  eight-year-old 
girl  whijse  left  eye  was  enucleated  ihr  glaucomatous  symptotns.  The  left 
side  of  the  child's  face  was  occupied  by  a  large  dull-red  capillary  najvus 
involving  the  eyelids ;  the  bulbar  conjunctiva  was  not  implicated.  In  front 
of  the  opposite  ear  a  small  patch  existed.  Under  the  microscope  the  blood- 
1^ vessels  of  the  choroid  could  be  seen  throughout  the  whole  thickness  of 

tunic. 

Miller*  gives  a  case  of  nsevus  of  the  right  temporal  and  orbital  region 

iwith  njcvujs  of  the  choroid  associated  with  detachment  of  the  retina  in  the 

Ight  eye.     Microscopimlly  it  api>eared  as  a  cavernous  angioma.     In  this 

e,  however,  as  Brailey  remarks,  it  is  curious  that  sequelae  of  inflarama- 
ion  existed.     A  case  of  most  probable  venous  angioma  involving  the  skin 

the  right  side  of  the  fiice,  the  right  sclerotic  ("anterior  ciliary"),  and 
the  retinal  veins  of  the  same  side,  occurriug  in  a  nine-year-old  epileptic  girl, 
is  reported  by  Horroeks.*     In  connection,  it  is  of  intei-est  that  left  hemi- 

I  Archiv  fiir  Ophthulmologie,  xxiv.  3,  241. 

•  Trun»actions  of  the  Opbthnlmological  Society  of  the  United  Kingdom,  1882,  p.  86. 
»  Ibid  ,  V.  136. 
«  Loa  cit,  iv.  168. 

*  Tramsctions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  iii,  106. 
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pl(?gia,  more  marked  in  tlie  upj>er  exti'eraity,  exislxt!,  aod  that  the  coriviilsi^ 
seizures  caused  elouie  spasm  of  the  left  side  of  the  trunk  aud  its  limbs. 

Local  pulmonary  disease  eaanot  give  any  more  tlian  the  ophthalmosco|( 
pictures  judicative  of  disturbed  vascularity. 


LESIONS  DEPENDENT  UPON   DISORDERS  OF  THE  NERVOUS  SYSTEl 

Brain  and  Envelopes. — In  cerebral  ansemiaf  according  to  Govvers,'  pei 
maueDt  amaurosis,  prol>ably  due  to  an  aifectiou  of  the  retina,  may  occur  i 
cases  which  have  had  losa  of  sight  during  the  attack.  During  the  ton! 
portion  of  an  attack  of  epilepsy,  which  presumes  a  probable  anaymic  coDdl 
tion  of  cerebral  substanee,  the  fundus  has  been  described  as  comparativcl 
bloodless,  the  disk  pallid,  and  the  retinal  vessels  in  a  state  of  tunic  spasa 
Although  this  a  prion  ia  most  certainly  true,  yet  the  ehauces  for  observl 
tion  have  been  so  few  and  the  attendant  difficulties  so  many  tliat  it  will  b 
necessary  to  observe  a  gi-eat  numl>er  of  eases  before  full  credence  can  b 
placed  in  the  few  isolated  aud  individual  iustanees  given.  i 

In  opf>osition  to  the  findings  in  a  number  of  well-observed  cases,  it  i 
most  probable  that  there  is  an  increase  of  retinal  circulation  and  a  suffnsioi 
of  the  disk  during  tlie  active  stage  of  cerebrtii  ht/pirasmia.  Doubtful  caset 
have  been  alluded  to,  but,  as  no  distinctive  changes  of  such  a  character  hat^ 
been  accurately  noted  by  comj-wtent  obser\'ers,  the  subject  must  i^emain  std 
jmiice  until  a  great  nural]«r  of  similarly  placed  cases  are  Jisaociated  in  com- 
biued  study.  Extended  and  rej)eated  ophthahuosa>pic  examinations  of  the 
fundus  during  ordinary  syncopal  attacks  would  go  far  towards  a  solution  of 
this  much -discussed  problem. 

When  cei'ebrcd  hemorrhage  takes  place,  which,  of  TOurse,  is  very  rare  in 
children,  owurring,  for  instance,  as  in  Marshall's  case,  during  an  attack  of 
pertussis,  not  only  may  there  arise  defects  in  the  visual  field,  due  to  cortical 
pressure  in  the  occipital  region  or  pressure  upon  some  portion  of  the  intra- 
cranial extension  of  the  optic  nerve  and  tract  with  subsequent  degenerative 
changes,  but  true  retinal  hemorrhages  may  exist.  These  conditions,  how- 
ever, are  relatively  so  infrequent  that  some  authore  give  them  but  little 
place  among  the  possible  ocular  symptoms  in  this  disease. 

Based  upon  well-grounded  clinical  studies,  we  can  confidently  assert 
that  no  time  of  life,  except  the  first  few  months  of  infancy  aud  the  A^ery 
oldest  age,  ia  exempt  from  the  formation  of  iniracranial  ffroiMks,  The 
great  prevalence  of  recognizable  oases  in  childhood  and  adolescence  (with 
those  of  early  and  full  maturitj')  can  be  well  understood  when  we  consider 
that  at  these  times  mental  activity,  with  its  nec^essary  aceompaniment  of 
marked  aud  oftentimes  intense  cerebral  action,  is  at  its  greatest, — a  cod- 
ditiou  in  which  the  slightest  i>athological  formation  in  the  cerebrum 
would  make  itself  known  by  the  many  objective  and  subjective  changes  so 
common  in  tliese  disorders.     Although  it  is  safe  to  assume  that  the  intra- 
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ocular  disturbance  is  usually  more  iiroummced  and  of  longer  duration  in 
chiWliood  and  infancy  than  it  is  in  similar  disease  during  the  later  jjeriods 
uf  life,  yet  it  is  so  much  more  fre<iueutly  overlooketl,  by  I'eason  of  the  youth 
of  the  subject  and  the  greater  difficulty  of  ordinary  examiiiatiou  in  sucb 
cases,  that  statistics  fail  to  give  any  higher  {wrccntage  of  occurrence.  If 
careful  Dcular  examination  should  be  made  iu  every  suspected  instance  of 
cerebral  disorder,  much  more  light  would  be  thrown  u|x>n  the  true  character 
aixl  significance  of  the  case, — additional  symptoms  which  might  prove  of 
iue>tiniable  value  in  the  accurate  determiimtiou  of  sucli  diseases. 

In  childhood  the  tubercular,  the  glioraatous,  and  the  sarcomatous  types 
of  intracranial  growth  are  probably  the  most  common  j  the  first  esjKX'ially 
jtefmittiog  the  choroid  and  the  retina  to  share  iu  the  deposition.  Tliat  this 
is  true,  and  that  some  growths  are  more  prone  to  express  their  presence 
iKTiphcrally  in  the  eye-groimd  than  others,  is  distinctly  shown  by  Starr.* 
He  thinks,  for  instance,  that  m  the  gliomatous  variety  of  tumor  is  very 
vttsiilar  and,  as  it  were,  erectile,  variations  iu  its  disposition  to  erection 
mean  corresponding  increases  in  intracranial  pressure,  whicJi  in  the  majority 
of  itistances  cause  "  sudden  changes  of  iuteusity  iu  the  syini>toms,  accom- 
paDit-d  by  visible  changes  of  circulation  in  the  retina  j"  this  intraocular 
coDiiition  being  shown  by  such  radical  measures  as  "  hot  baths,  cold  douches 
to  the  spine,  mustanl  batlis  to  the  fe<.^t,  or  free  watery  purgation,"  It  is 
alsfj  quite  prfibaltle  that  the  cerebellar  tumor  is  much  more  prevalent  in 
childhood  than  in  later  life. 

Gowers's  opinion,*  which  is  concurred  in  by  Brainwcll^^  that  optic  neu- 
ritis is  present  in  at  least  eighty  per  cent,  of  all  cas<^,  is  most  probably 
Dearly  correct,  in  spite  of  the  higher  ratios  of  Anntiskc*  and  Reich.* 
n%\st  the  condition  seems  to  be  more  prevalent  when  the  neoplasm  cither 
involves  the  cerebral  base  or  is  embLtldetl  in  the  substance  of  the  brain- 
Kiass  itself,  yet  cerebellar  growths  swm  to  be  ivmarkably  prone  to  give  the 
^<»l  intense  forms  of  optic  neuritis.  Almost  all  observers  agree  that  the 
prosi'nce  and  the  degrt^^  of  optic-nerve  swelling  and  inflammation  ai-e  in 
^it^'t  ratio  with  the  rapidity  of  develojnnent  and  the  quickness  of  growth 
ol  thi'  tumur,  and  are  not  de|K'ndent  upon  the  size  of  the  mass. 

Id  the  great  majority  of  cases  the  optic  neuritis  is  double.  Sometimes, 
however,  during  the  course  of  the  disease,  the  acute  conditions  in  one  eye 
^ay  subside  sufficiently  for  a  careless  or  an  incomtK'tent  observer  to  assert 
»^  there  has  never  been  any  previous  inflammation  in  the  nerve,  and  that 
"It  intraocular  expression  of  the  dis^^irder  is  limited  to  but  one  organ  ;  thus 
'ii'fortmiately  invalidating  much  of  tlie  usefulness  of  the  condition  as  a 
localizing  symptom.     As  markedly  illustrative  of  this,  the  writer  has  had 


i  Medical  New?,  Junuary  12,  1889. 
■  M»>diciil  Ophthulro.^copy,  1882,  p,  141. 
»  lutmonininl  Tuimkn*.  1688,  p.  64. 
*  Archiv  fiir  <>phthtilinuU»pie,  xix.  8. 
»  KlinUcbe  Moniita blatter,  1874. 
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the  opportunity  to  watch  tlie  pmgress  of  a  cerebral  (-aso  for  a  long  time, 
where  a  uuioculiir  opric  neuritis  had  Ix-eu  diagnose*!,  and  yet  where  there. 
were  at  times  uuetpiivoeal  symptonia  of  a  low  grade  of  neuro-retinitis 
the  fellow-eye,  uot  ouly  as  shown  by  the  ophthahiioseope,  but  also  as  e 
denwd  by  slight  though  pronouneed  euntraetion  (jf  the  visual  fields,  wi 
decide*!  diminution  of  central  visiun  for  both  form  and  c^^lor. 

Ill  those  rare  instances  of  trne  unilateral  tyjie,  clinieal  investigation 
seems  to  point  towards  tlie  opinions  of  Jaekson,'  Broadbeiit,^  Pagensteeher,* 
and  others,  who  have  shown  that  tlie  inHammation  of  the  nerve  is  on  tl: 
side  opposite  to  the  brain-lesion.  Bramwell  *  doubts  this,  and  is  of  opinioi 
that  tlie  present  numlj>er  of  suoli  eases  is  *'  Ux)  small  to  alhtw  of  any  ve 
definite  genera-lizatioii  being  made."  In  partial  confirmation  of  the  state*' 
ment  of  tlie  former  observers,  the  writer  has  recently  seen  two  cases  of 
double  optic  neuritis — both  in  children — in  which  the  lesser  degree  of 
neuro-retinitis  was  upon  the  same  side  as  the  intmcranial  growth.  A  third 
case,  also  in  a  child,  just  stiuliwl  at  present  writing  with  Dr.  Morris  J. 
Lewis,  in  wliich  tlie  choking  of  the  left  optic  nerve  was  one  diopter  higher 
than  its  iellow,  showecl  a  tumor  of  the  [wns  which  was  more  marked  on  the 
right  side*  In  further  siipp<trt,  the  writer  has  just  had  another  curious 
ante-mortem  coincidence  in  an  adult,  where  in  a  yet  unpuldishtMl  case,  seen  in 
association  with  Dr.  Fmncis  X.  Demum,  all  the  genend  and  s|)ei'ial  hxal- 
izing  symptoms  pointed  towaixls  a  left-side*!  gi\iss  lesion.  Here  the  right 
eye  contained  a  large  splotch-like  hemorrhagic  extravasation  u|>on  and 
around  the  optic  disk,  with  an  undue  tortuosity  of  the  retinal  vessels,  whilst 
the  disks  themselves  appeared  to  be  free  firmi  any  coarst?  change.  At  the 
autopsy,  a  sarcomatous  growth  was  found  deeply  emlx^ded  in  the  left,  cere- 
bnim,  involving  t!ie  pulviuar  and  contiguous  portions  of  the  internal  capsule 
and  the  striate*!  iifxly. 

This  fan  probably  be  best  explained  upon  the  supposition  a*lvanced  by 
Broadbcnt  iu  partial  exj)lanation  of  the  monocular  tyjie  of  the  optic  neuritis^ 
that  the  mechanical  impediment  to  the  passage  of  fluid  into  tlie  iutravagi- 
nal  sheaths  of  the  optic  nerve  by  the  growtli  is  greater  upon  the  affected 
side  of  the  brain  than  it  is  upon  the  opposite. 

It  must  l)e  distinctly  undei*sto*Kl,  liowever,  that  this  rule  can  only  be 
true  wheu  the  optic-nerve  extravasation  has  Ixtu  secondary,  as  it  were,  to 
the  great  increase  of  cerebral  bulk.  An  illustration  of  the  op|x>site  ctmdi- 
tion  is  to  be  found  In  Dr.  James  J.  Putnam^s"  most  interesting  exception, 
where  a  sarcomatous  tumor,  involving  the  posterior  half  of  the  right  nii<hlle 
frontal  convolution,  gave  a  much  greater  optic  neuritis  upon  the  sjnne  side 
as  the  tumor-mass.     Here  it  is  most  prol»able  that  the  extravasatiou  of  the 
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'  Royal  London  Ophthalmic  Hospital  Reports,  vli.  578. 

'  Trati!*rtcliotiis  of  tho  Ophlhalmnloj^lcul  Stxriety  of  the  United  Kingdom,  p.  llOl 

•  Royal  London  Uphihrtltnic  llospital  Reports,  vii,  180. 

*  IntnicmniHl  Tuinnrs,  1888,  p.  m. 

»  B*>stim  Medicftl  and  Surgiciil  Jourufll,  April  10,  18W. 
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MMAiil  cerebral  fluid  into  the  optic-nerve  sheaths  was  quite  early  In  the 

Ittrfakory  of  the  case,  thus  allowing  the  jj:reatly  augmciitcil  afler-pressure 

ha  thti  sodden  aotl  excessive  exacx'rbatiou  oi*  the  tuiiiur-growth  upuii  the 

flglu  feide,  at  the  time  wheu  fii-st  seen  at  the  hospital,  to  Llix-k  the  previous 

cxtnva^tioij,  and  \msU  it  more  forwaixl  into  the  interior  of  tlic  right  eye 

ihiomtotJie  left  eye,  and  thus  give  tiie  greater  iiitrar>eular  swelling  upon 

lifriglit  side.    This  sup{M>sitioa  is  stmngtheued  by  the  post-mortem  exam- 

ikin,  at  which  "  the  surface  of  the  right  hemisphere  wa.s  funnd  pusheil 

the  luediau  line,"  "  the  base  of  the  brain  ap{»eaifd  uornial,  exeept 

the  optic  traiets  were  excessively  flattened  by  pivssure,"  and  "the  right 

^f6e  ttave  was  somewhat  larger  than  the  left,  and  i-eddish  in  color." 

Frucu  llie  time  of  Von  Gracfe'e  suggestion '  of  increastKl  intraerauial 

jvtssLre  t'xerted   upon  the  cavernous  sinus,  causing  stasis  in  the  ophthaJ- 

mk  vtin, — a  theory  which  was  soon  cast  aside  on  account  of  anatomical 

, — to  tl»e  latest  mod ificat ions  by  Brannvell  *  of  tlie  combined  notions 

Leber'  and  Deutsohmann,*  of  the  presence  of  irritant  njicro-organisnis 

ift  tbe  cmbru-spinal  fluid  pr<xlueed  by  the  neoplasm,  which,  passing  down 

Cht  iiitm\*agiDal  space  of  the  optic  nerve,  pnwluce  periplieral  iiitlamniatiou, 

IMOJ  theories   have    been   evolved    for    the   causation  of   the   condition. 

TbMigli  Brara well's  assertion  {loc,  ciL)  that  "  the  pressure-irritation  theory 

of  Leber  and  DtMitsehmann  is    ,    .    .   the  nmst  likely  explanation  in  the 

■qoHty  of  causes,"  is  most  pmbably  true  in  explanation  of  many  instances, 

jel  we  must  agree  with  the  same  author  when  he  states,  "  I  may  at  once  say 

that,  for  my  own  part,  I  think  it  prolwble  that  the  donljle  oi»tic-uerve 

Mtfitasaf  iatracranial  tumors  is  not  always  |>roduced  in  the  same  manner," 

BMJdcSy  it  must  l)e  distinctly  uuderstoiKl  that  there  are  many  similar  in- 

taatm  of  intmeranial  growths  where,  without   any  assignable  cause  of 

iicnEiitiation,  optic   neuritis  is   present    in   some   and    abs^'ut    in  others. 

i||Uli,  it  must  Ix'  remembered  that  there  are  exampk^s  on  record  of  actual 

discmdiDg  neuritis  either  Ju  the  cuntigntty  of  the  nerve-tissue  itself  or  in 

iti mhecuis:     In  fact,  the  subject  is  still  .wh  jmUa'^  and  not  until  we  sliall 

btio  pciMicwion  of  a  long  s«.'rit*i  of  carefully-made  clinM-al  histories  in  asso- 

eistion  with  jjoet-mortem  examination  of  involved  tissues  by  expert  micro- 

MfNiti^  combined   witli   lalwntitory  ex|terimentation,  will   any   legitimate 

yownliTatioo  as  to  tlie  causation  of  |>enphemt  njitic  neuritis  be  possible. 

No  ibftrp  divisions  can  be  given  as  to  the  age  of  the  neuritis  by  the 
■fyiiTiii  gromnrm  of  objective  alteration.  Neither  can  any  dcridctl  difler- 
•it  betveen  the  ultimate  result  of  two  apparently  diverse  conditions  be 
WQciiaied  by  the  visible  results  alone.  So  much  must  be  taken  into  am- 
liou  boAides  the  ophthalmoscopic  appmranc*,  so  many  of  the  finer  and 
imperoirpiible  details  of  physical  change  seen  must  be  tarefully  dif- 

•  An'hiv  fur  O|)luhiilm^>loirie,  vii.  2,  88. 

•  Intracranial  Turnorn,  188S,  p.  07. 
■  Klinieche  Monnt*Wfttler,  1S08,  .S.  802. 

•  Lt?bi«r,  Neuritis  Optica,  1887. 
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ferentiatt'cl  ami  understcxxl  by  the  ophtlialmoscoplst,  and  wuditions  var 
so  coiistaDtly  in  the  same  case,  that  numerous  examples  must  lx»  presentc 
to  the  same  trained  eyes  l>Gfore  adequate  data  of  suflieient  diagnostic  impoi 
tanoe  and  prognostic  moment  can  be  given.  ^| 

Roughly,  a  iy\ye  may  l)e  made  from  which  all  manner  of  dci-wirture  mm 
be  exi>ectetl.  Thus,  for  example^  iu  either  a  slight  attiick  or  in  the  inciji 
iency  of  a  more  pronounced  one,  the  Qer\*e-hea<l  will  ap|)car  somewhat  hazy 
the  scleral  ring  is  fainter  and  at  times  covered  with  a  coarse  thickening  oi 
the  retinal  iibi*es, — this  latter  condition  being  more  pronounced  to  the  iiinei 
upper,  and  lower  borders  of  the  nerve.  Oft  times  the  retinal  arteries 
be  a  trifle  too  wavy,  and  pf>ssibly  almost  imperceptibly  eontmctcd  neat 
disk,  whilst  the  corresponding  veins  will  be  mure  thau  ortliuarily  tort 
and  will  carry  rather  darker  blood  than  usual. 

If  the  case  be  more  pronounced,  the  disk  will  be  aehially  swollen 
pnshetl  forwartl  iuto  the  vitreous,  the  greatest  amount  of  swelling  beinj 
notixxxl  in  the  upi)er,  inner,  and  lower  portions  of  the  papilla;  the  adjaceni 
retinal  substance  will  be  proraioent,  and  situated  upon  a  higher  level  thai 
that  of  the  periphery  (tf  the  mcmbn^ne  j  the  scleral  ring,  with  tlie  adjoininl 
pigmcnt-massings  so  commonly  seeu  to  its  inner  and  outer  borders,  will  bi 
absolutely  lost  to  view  beneath  the  swollen  substance;  the  retinal  veins  wifl 
be  markedly  tortnous,  enlarged,  and  lost  to  view  at  many  points^  in  and 
just  beyond  their  jiassage  into  the  nerve;  the  corresponding  arteries  will 
ap}jear  greatly  contracted  whilst  dipping  in  and  out  of  the  s^vollen  tissues} 
dark  venous  blootl,  and  at  times  pallid  arterial  currents,  are  seen  in  the 
twisted  and  partially-bhK-kttl  hlootl-cliannels ;  line  striated  hemorrhages, 
fan-like  and  flanie-shaiKHl, — es|)eciidly  at  the  bifurcation  of  the  retina 
vessels,— eon le  and  go,  whilst  small  vessels  which  rt^uain  nimpparent 
health  bci^ome  plainly  visible.  This  can  be  well  swn  in  the  areompanj 
ing  phototyps,  reprudueed  from  Gowei-s's  "Ophthalmoscopy''  (2d  editioc 
p,  3513). 

When  tile  active  ainditions  have  ceasetl,  the  involved  tissues  slowlj 
pass  iuto  a  state  of  quiescence.  The  nerve-swelling  gradually  deere 
the  outer  or  temporal  bordei-s  being  those  that  are  fi I'st  seeu.  The  retir 
promineni-e  luwei's,  carrying  the  rt^tinal  ves*4(^ls  to  their  pr(q>er  levels.  Til 
vessels  themsi'lves  l)ecome  moiv  nearly  normal  in  a]ipea ranee,  and  the  blc 
extravasations  slowly  fade  away.  This  can  be  plainly  seen  in  the 
picture  (/or.  vit,),  Slioukl,  however^  more  contraction  of  tissue  take  place,  tl 
nerve-material  will  still  further  squeeze  the  retinal  circulation  in  its  grasp^ 
the  retinal  vea«els,  esjRX'ially  the  arteries,  will  diminish  more  markedly,  the 
borders  of  the  disk  will  l)ec<ime  more  or  less  pronouncetl,  and  the  surface 
of  the  nerve  will  sink  into  irregular  mouldings.  The  third  sketch  (he.  cit.) 
well  illustmtes  this.  Should  the  case  still  progress,  the  changes  of  degen- 
eration will  be<:'ome  more  and  more  manifest  to  tlie  ophthalmosctjjK",  until 
at  last,  in  not  a  few  eases,  so-called  *' total  atrophy"  will  take  place. 

As  has  l>eon  abundantly  proved  by  most  wjmpetent  and  painstaking 
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obsen'cre,  no  dependence  can  be  placed  upon  the  state  of  vision  as  an  exact 
index  of  the  amount  of  disturbance.  Berry,' Bramwell,*  and  others  have 
all  reported  ''good,"  "}>cHect,"  and  "  normar'  vision  in  cases  where  the 
ophthalnifjscope  has  shown  intense  neuro-retinitis.  Hughlings  Jackson* 
\m  seen  instances  where  momentary  attacks  of  blindness  have  been  as- 
9Mted,— -these  most  probably  the  insult  of  momenfan'  increases  of  pressure. 
Duriflg  the  course  of  a  neuritis  a  rapid  jwrmaneDt  failure  of  sight  in  a  few 
boure' time  has  even  l>een  notice*].  Mackenzie*  broadly  ass<"rts  that  he 
"would  go  so  far  as  to  say  that  in  the  practice  of  physicians  who  examine  aU 
their  cases  wth  the  ophthalmoseoiie,  whether  the  case  was  a  cerebral  one  or 
othmrise, — whether  there  were  or  were  not  ocular  symptomsj — in  at  least 
oDP-balf,  if  not  more,  of  the  cases  in  which  optic  neuritis  was  discox-ered,  it 
would  be  fcmnd  unassociatetl  with  any  marked,  and  often  witliont  appre- 
ciable, defect  of  sight." 

X^an  example  of  one  of  the  more  constant  objective  symptoms  of  in- 

tmcrauial  neoplasm,  optic  neuritis  becomes  one  of  the  most  valuable  and 

important  to  the  clinician.     Usually  unecpially  bilateral,  it  is  almost  certain 

toj^pear  in  some  stage  of  the  disease.     Taken  alone,  nut  much  dependence 

cwibe  ulacitl  upon  it  as  a  IcKulizing  symptom.     In  conjunction  with  other 

octtlar  groupings  and  general  motor  and  sensor}^  disturbances^  it  becomes 

'Dvaluahle.*    Again,  we  munt  remember  that,  as  Hughlings  Jackson  states,* 

''optic  neuritis  points  to  the  general   nature  of   the  local  disease,  not  to 

Jts  particular  nature."     It  indicates,  as  he  most  pertinently  says,  the  pres^ 

eoee  of  a  "  f«>reign  Ixidy"  alone.     Moreover,  we  can  understand  that  the 

^iaet  position  of  the  mass  cannot  be  dcterminetl  frt>m  this  symptom  alone, 

^'^'cause,  as  we  well  kuow,  a  foreign  body,  rapidly  growing,  will  cause  both 

^^'rertand  indirect  piTssure,  with  all  their  results,  no  matter  in  what  intra- 

*^''aiiial  piint  it  may  lie  situated.     Certain  it  is  tliat  the  nearer  the  mass  is 

*<*  tlie  large  tluid  cavities  and  their  intercommunications,  the  more  certainly 

••^  we  to  have  peripheral  expressions  of  mechanical  interference,  whilst 

**^o  less  removed  the  ne<iplasm  is  fixim  the  asst:>ciated  intracranial  tisvsues  of 

the   second  nerve  and  its  internal  prolotigation,  the  more  certainly    must 

^^'^  ex|KH't  to  have  results  of  pressure  and  even  destructive  change  :  thus, 

^Ughly,  ferel>ellar,  deeply-seated   cerebral  and  basilar  growths  seem  the 

''^Oet  prone  to  prtnluce  optic  neuritis. 

The  fact  that  increased  intra«x^utar  pressure  has  time  and  again  been 
*howu  not  to  be  the  &(Ae  cause  of  optic  neuritis  does  not  in  any  way  mili- 

'  Diwises  of  the  Eye,  1889,  p.  301. 
'  IntrBcrnnial  Tumors,  1888,  p.  38. 

*  Transactions  of  the  Ophtlmlniulogical  Society  of  the  United  Kingdom,  i.  70. 
*Ibid.,  i.  1>5. 

*  True  US  this  mny  be  in  the  m«in,  it  is  equally  Mrtflin  that  cases  of  double  optic  neu- 
*^^  in  aittociation  witli  other  fteemiogly  focal  symptfjnis  hnve  been  recorded  wliero  post- 
'•^oriem  examinHtion  bus  failed  to  reveal  any  gnjss  iiilnicranial  lesion.  Faggo  furnishes  ua 
^itli  a  most  instructive  example.     (See  Bnimwell,  Inlrfux-ular  Tumors,  1888,  p  42.) 

•Tmnsttcaions  of  the  Ophthalmologioal  Society  of  the  United  Kingdom,  1881,  p.  82. 
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tatc  ngainst  these  views.  It  raniiot  l>e  denie<l  tliat  in  some  cases 
ueoplastic  formation  with  prrmtmiiwd  destnietive  ohauges  there  can  1>g  ai 
actual  descent  of  the  inflammatory  material  aloog  the  tissues  of  the  nerv 
itself.  Travel  Hog  by  means  of  the  meninges  along  the  arterioles,  and  H 
last  reaehhig  and  inflaming  tlie  optic-nerve  connective-tissue  material  itjjell 
the  intrarK'uIar  expression  of  optic  nenritis  is  obtained.  Both  Brailey  an^ 
Kdninnds  have  distinctly  proved  this.'  Still  further,  Edmunds*  believe 
that  it  is  a  coexistent  basilar  meningitis  from  the  brain-tumor  which  playi 
the  rdfc  of  causation  of  the  donble  optic  neuritis  in  such  cases. 

8ecK)ndary  optic  atrophy  is  most  probal)ly  produced  by  either  direct  01 
indirect  pressure  of  the  neoplastic  fomiation  upon  some  intracranial  ]x>rtiol 
of  the  optic  nerves  themselves,  or  their  prohmgations  backwartl. 

Prognosis. — If  vision  be  momentarily  impairetl,  as  we  sometimes  fin^ 
espefually  in  the  so-called  "  choked  disk"  variety  of  optic  neuritis,  th) 
ultimate  visual  result  is  always  in  tiirect  relation  with  the  amouut  of  in- 
flammatory tissue-eliange  or  degeneration,  which  lessens  physiological  action 
to  a  degree  in  proiK>rtron  with  the  amount  of  nerve-tissue  left  after  the 
primary  gain  from  the  original  amitnnt  of  n?dema  has  Wn  effectefl ;  that 
is,  there  is  a  marked  primary  loss  of  physical  action,  the  i-esult  of  the 
initial  changes,  immediately  followed  by  a  gain  of  perception  dependent 
upon  the  amount  of  restoration  of  physiological  ability  of  the  diseased 
nerve-tissue.  Following  this  gain,  there  is  a  slowly -decreasing  vision,  the 
result  of  post-ueuritic  changCj  the  amount  of  the  final  siglit  Iwing  dej>endent 
upon  the  degree  of  consecutive  Inflammation  or  degenerative  change.  Where 
the  neuritis  has  taken  place  without  previous  choking,  the  vision  gradually 
fades  from  the  beginning  without  any  intermediate  gain,  only  to  stop  at  a 
jHiint  whicfi  indicates  cessation  of  the  optic-nerve  change.  If  the  case  be  one 
of  simple  atroph}'  (either  primary  or  secondary)^  from  the  first,  the  gradual 
failure  of  vision  is  much  more  steady,  and,  as  a  rule,  moix*  pronounced. 

As  treatment  of  the  neoplasm  by  drugs  is  eminently  unsatisfactory, 
and  as  the  ivecnt  advances  in  cerebral  lo<'aliKation  with  the  brilliant  results 
of  antiseptic  surgery  render  oi>erative  proeixiure  for  the  removal  of  intra- 
cranial tumors  60  justifiable  in  many  of  the  eases  of  awessible  growths, 
careful  study  for  such  treatment  should  always  be  instituted.  If  syphilis 
be  the  suspected  source  of  the  growth,  a  projx*r  coiu-se  of  alteratives  with 
sarsaparilla,  as  Wood  *  suggests,  should  be  tried.  Should  the  mass  be  in- 
accessible, morphine  injections,  local  applications  of  cold,  as  rec<:mimeudcd 
by  Bramwell,*  or  free  watery  purgation,  as  spoken  favorably  of  by  the 

>  Tranftactioas  of  the  Opbthalniological  Society  of  the  United  Kitigdotn,  1881^  p.  112 
et  seq. 
»  Ibid. 

•  For  deflaition  of  these  terms  Boe  page  128  et  aeq.  of  vol.  ii.  of  Gowers's  Manual  of 
Diaeoses  of  the  Nen'oua  System,  1888, 

*  Pepper's  Sy&t^m  of  Medicine,  v.  117. 

^  Edinburgh  Medical  Juuraal,  1879,  p.  1073. 
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■me  author,*  may  be  used.  Of  course,  lonal  treatnif  ut  of  tlie  optic 
nenritis  itself — cue  of  the  etfects — is  out  of  tlie  (jiiotstion. 

As  cerehraX  abncess  is  generally  the  setjuel  of  suppurative  processes 
abont  the  1>odg8  of  the  car,  it  is  usually  situated,  as  shown  by  Ban*,*  in  the 
kiiijK)n>-><|>[ienoidal  lube  of  the  same  side.  Cases  of  traumatic  abscess,  acute 
Iwuli/xd  nK-niiigitis  with  pu-'-H  format  ion,  and  metastatic  abscesses  have  been 
nf]»ort(d  by  Han'ison,'  Barker/  and  Fraenkel."  Extension  from  nasal  and 
orbital  disease  has  also  been  seen.  It  is  not  uninterestiug,  therefore,  in  this 
cinmei.tion,  to  note  Keen's  words:*  "The  presence  or  abst-uce  of  choked 
disk  does  not  seem  to  he  pathognomonic,  as  it  is  sometimes  present  and 
s-)metimes  absent.  When  present,  even  if  bilateral,  it  is  almost  always 
more  marked  on  the  si<lc  of  the  lesion,  though  this  is  sometimes  reversed," 
Time  associated  with  ear-disease  it  at  times  afibrds  an  important  clue  to 
tk'  f^jrm  of  intracranial  lesion. 

Though  generally  a  disease  of  a<lolescence  and  early  adult  life,  yet  the 
proportion  of  occurrence  in  childlHuHl  is  so  high  that  its  presence  should  be 
rarpfiilly  considered  in  every  case  of  neuro-retiuitls  where  there  is  a  proba- 
bility of  intracranial  mischief  It  is  certain  that  if  the  pus-formation  l>e 
rapid  and  extensive,  marked  pn^ssure  will  scmiu  ensue,  and  give  rise  to  optic 
wniritis.  As  distinguish  oil  from  that  of  tumor,  the  optic  ueuritis  of  aljscess 
is  usually  not  so  markcil,  is  more  disposed  to  be  unilateral,  and  is,  as  a  rule, 
raore  decided  in  its  onset.  When  tlie  aliscess  is  situated  jjosteriorly,  the 
intraocular  8yra[>tom8  are  generally  wanting.  As  Keen  says  {mipra)^ 
''Optic  neuritis  is  not  frequent  in  cerebellar  absfx\ss."  Pfliigcr/  however, 
has  seen  one  case  of  abscess  of  the  left  hemisphei'c  of  the  cerebellum  in 
^Hidi  double  optic  neuritis  with  both  optic  nerve  and  retinal  hemoiTliagcs 
«is'twh 

As  vascular  disease  prmhictive  of  thinning  of  vessel-walls  is  almost  es^ 
toitially  a  disease  of  adult  life,  intntcrankil  anrun/im  as  one  of  the  results  is 
almost  unique  in  childi-en.  For  this  reason  intraocular  change  expressive 
f^f  the  condition  is  com j>!i rati vely  unknown  and  seldom  recorded.  "  Prolv 
>bly  an  o|)hthalmoscopic  examination,"  as  Gowers  says,*  "would  have 
rfvtiiled  it  in  a  larger  proportion  of  cases."  Michel*  reports  a  double  optic 
wnritis  from  pressure  of  a  varix-likc  aneurism  of  the  two  internal  carotids. 
Mitdiell  givt^'"  a  most  intei'esting  case  in  an  adult  of  an  aneurism  of  an 
anomalous  arterj-,  causing  antero-p*isterior  division  of  the  chiasm  of  the 


»  Edinburgh  Mediral  Joumnl,  1877,  p.  688. 
»  British  Medicjil  Journtil,  1887,  i.  723. 

*  Ibid.,  April  21,  1888. 
•Ibid.»  April  14,  1888. 

*  Deutsche  Modiciiiische  Wochonschrift,  No.  18,  1887. 

*  Bel^n^ncB  Uuad-Book  of  the  Medical  Sciences,  vuL  iii. 
»  Archiv  fiir  Ophthttlmologie,  1878,  ii.  171. 

"  A  3Iiinual  of  Discasei  of  the  Nervous  System,  1888,  p.  407. 

*  Archiv  fiir  Ophthalmologie,  xxxiii.  2,  S.  225. 
^Journal  of  Nervoiu  and  Mental  Diseases,  January,  1889. 
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optic  nerves  and  procuring  hitem|>oral  hemianopsia.  The  eye-grout 
whicd  were  studifxi  by  Dr.  William  Thomson,  allowed  "  no  changes  exc 
at  eadi  papilla,  where  the  vessels  of  the  retina  appeared  perhaps  somew 
attenuated,  whilst  the  neuroglia,  especially  of  the  left  eye,  was  pale, 
poms  opticus  enlai^ed,  and  the  a[>|K«ranee8  those  of  partial  atrop 
There  was  no  swelling  of  either  papilla,  nor  any  diange  in  the  retina  I 
would  indicate  a  previously  *  choked  disk/  "  ^ 

In  either  instance,  whether  the  case  he  one  of  actual  nervc-inflaral 
lion,  as  in  Mfehel's  case,  or  of  secffndary  nerve-changes  from  pressure, 
in  MitcheH's  case,  increased  or  continued  growth  of  the  aneiirismal  di 
tation  must  pnxluce  degenerative  changes  in  the  optic  nerve. 

The  prognosis  as  to  sight  is  truly  grave,  and  chwk  of  loss  of  viai 
power  can  only  l^e  ex|>ected  from  some  radical  surgical  or  mauipulati 
procedure  addressed  to  the  main  vessel  or  trunk  itself. 

As  the  increase  of  the  secretion  of  the  choroid  plexus  in  the  lat« 
ventricles,  etc.,  taking  place  in  simple  interned  hyidroccjj'haluji,  becomes  V6 
pronounced,  there  may  lie  some  dilatation   in   the  calibre  of  the  retii 
veins;  this,  however,  upon  account  of  the  coni]mratrve  elasticity  of  t 
lK>uy  and  cartilaginous  stnictures  and  the  yielding  of  the  cranial  suturea 
internal  pressure,  is  quite  infrequent.     In  a  few  instances  atrophic  nerf 
changes  have  taken  place  with  and  without  signs  of  previous  neuritis;  ti 
latter  IxMug  most  probably  dej>endcnt  u[ron  pres,sure  ujwn  the  internal  pin 
longations  of  the  optic  nerves  themselves.     In  an  acquiretl  case  in  a  thre 
and-a-half-year-old  boy  seen  with  Dr.  W.  W.  Keen,  the  writer  foimd 
slight  diminution  of  the  retinal  arteries  with  a  corresponding  cnlargemcH 
of  the  retinal  veins ;  the  nerve-substance  being  entirely  too  gray  for  tl 
age  of  the  patient.     lu  this  case  there  were  no  gross  evidences  of  past  opt 
neuritis. 

FachymeningiiiX  either  external  or  internal,  is  so  excessively  rare  ^ 
children  that  no  unquestionable  case  of  consequent  optic-nerve  inflammi 
tiou,  as  far  as  the  writer's  observation  goes,  is  on  rword.     This  can  be  wo 
iindcrst<Mxl  when  it  is  considered  that  small  localized  inflammations  of  th 
dura  mater  may  lie  so  trifling  in  their  indirect  results  n|>ou  contiguous  tis6i| 
and  exert  such  a  minor  degi*ee  of  increased  pressure,  that  neither  mark^ 
inflanunatory  extension  nor  occlusion  of  outgoing  lymph-channels  by  jiatho 
genie  material  may  ever  take  place  during  the  course  of  the  disease.     li 
ivresent,  it  is  probable  that  in  most  instances  it  has  been  caused  by  direc 
implication  of  the  optic  nerve  antenor  to  the  chiasm,  thus  giving  rise  t< 
the  uuiocular  form  of  intraocular  inflammation  or  degeneration.    In  associa- 
tion with  Dr.  Charles  H.  Burnett  the  writer  has  studied  one  such  probable 
case  in  an  adult.' 

In  hvemaiama  ofilte  dura  mafer\  its  occurrence  is  rather  more  often  noted, 
not  only  n|»oQ  account  of  the  slightly  greater  fiTcpiency  of  the  disease  in 

"  American  Journal  of  the  Medical  Science*,  January,  1884. 
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childhood,  but  also  because  Id  these  cases  there  is  more  changeability  in  the 
foreig;u  and  offend  log  material.  Optic  neuritis  may  thus  occur  early,  with 
the  appeurance  of  other  acute  symptoms,  especially  if  the  formation  of  the 
riot !«  rapid  and  extensive. 

Acute  lepio^meningith  of  all  forms,  which  is  so  common  in  children,  is 
more  prone  to  give  ophthalmoscfipic  signs  of  its  presence  when  the  mem- 
brane is  inflamed  at  the  cerebral  base.  Its  form  of  optic-nerve  disturlmnee 
may  be  either  some  variety  of  descending  neiiritisj  as  regarded  by  Von 
Gnifife,  or  even  perineuritis,  as  has  been  described  by  both  Alt  and  Von 
ZieiiMBen,  though  so-called  "  papillitis"  has  been  seen  and  noted  by  compe- 
teot  observers. 

As  distinguished  frrtm  the  optic  neuritis  of  brain-tumor,  BramwelP 
believes  that  "  the  papillitis  associated  with  tumor  is,  as  a  rule,  more  in- 
tense tlian  tliat  due  to  meningitis;"  whilst  II ugh! ings  Jackson  thinks  that 
the  swelling  of  the  disk  in  tubercular  meningitis  is  slight  and  not  exten- 
sive, the  disk  apjKsaring  succulent.  Gowei^*  says  that  the  swollen  ncrve- 
liwl  is  paler  than  that  which  is  usually  found  in  similar  conditions.  In 
liie  few  cases  observed  by  the  writer  the  optic  disk  appeared  sijniewhat 
swollen,  its  edges  were  hazy,  and  the  venous  engorgement  \vas  slight ;  the 
rrfinal  hemorrhages  ordinarily  seen  in  optic  neuritis  being  but  once  present. 
Occasionally,  whitish  areas  with  white  points  can  l>e  noticed  in  tlie  retina. 

In  tlic  tubercular  variety  (see  section  on  Tuberculosis)  aggn^gations  of 
tubeis  may  be  observ^ed  in  the  choroid.  With  the  exception  of  the  puni- 
lent  type  of  meningeal  inflammation^  where  intraocular  evidences  of  thrombi 
(Uld  emboli  may  ap|>car  in  addition  to  the  neuritis,  this  form  of  the  disease 
IB  most  apt  to  give  the  most  pronounced  picture  of  ncrve-hcad  change  j  this, 
no  doubt,  being  in  a  measure  due  to  intracranial  aggregations  of  tubercles, 
«*iiicL  thus  practically  form  ttunors  themselves.  By  careful  and  periodical 
search,  Garlick''  ascertained  its  presence  in  twenty -one  out  of  twcuty-six 
cans. 

It  is  probable  that  were  all  cases  of  uioutngitis  carefully  examined 
Ophthalmoscopically  during  the  attack,  many  of  the  cases  c<jniing  to  the 
opbtlialmologist  later  in  life,  with  a  history  of  past  symptoms  of  cerebral 
disorder  and  conse<]uent  defe<'t  of  sight,  would  show  ophthalmoscopic 
s'^sof  optic  neuritis.  In  the  chronic  form  of  the  disease  the  disks  may 
^me  more  and  more  atrophic  after  each  subsequent  slight  exacerba- 
fion.  In  this  case  the  value  of  the  symptom  is  very  great,  as  the  disease 
"^y  Ijc  so  insidious,  and  its  general  symptoms  so  masked,  that  it  is  difficult 
'•J  obtain  any  certainty  as  to  the  correct  diagnosis.  If  the  child  be  old 
•■^^mgh,  i^erioilical  examination  of  vision  and  the  fundus  oculi,  with  careful 
|>ennietric  study,  shnuld  be  made,  especially  if  any  vague  general  symptoms 
implicative  of  the  discvrder  appear  from  time  to  time. 

*  latracronial  Tiimor?,  1888,  p.  45. 
«  Medical  OphtJmhnoscopy,  1882,  p.  16Q. 
■  Medico-ChJrurgical  TransflcUoiis,  1879,  p.  411. 
Vol.  IV-— U 
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In  the  syphilitic  form,  more  es|>ecially  Ju  infants,  where  the  region  of 
posterior  fossa  h  inva<ied  and  internal  hydrocephalus  from  intraventrii 
lar  closure  takes  place,  uphthalmf^scopic  siojns  of  optic  ntiiriti.s  s^hould 
searchetl  for  in  every  instance.  It  is  possible  that  Case  II.  of  HutelnDsn 
clinical  studit-i*,  "  Amaurosis  with  White  Atrophy  of  the  Optic  Nerves 
Connection  with  Inherited  Syphilis,'"  l)elongs  to  this  categt>ry. 

In  the  <7>iV/€mic  cerebrospinal  varidif  of  ineningilisy  optic  neuritis  appe 
late  in  the  disease  (about  the  fourth  day),  possibly  ]>artly  owing  to  theco 
parative  invulnerability  of  the  larger  nerve-bundles  to  either  j^riphe 
neuritis^  or  deficending  neuritis  itself.  Atl:er  the  primary  attack  of 
flammation,  the  nerve  rapidly  passes  into  a  state  of  cousei^utive  atroph 
this  is  most  probably  dut^  to  the  passage  of  a  sjntt^ific  form  of  bhMxl-pois 
acting  so  as  to  produce  localized  inflammatory  reaction,  which  is  often  d 
tioctly  proved  by  the  post-mortera  api^'aranoes  of  purulent  depositions 
the  uveal  tract  and  the  presence  of  thrombi  and  emlx>lic  infaJ'cts  in  the  vc 
of  the  retina.  Both  retina!  and  ciliarv'-lxxly  inflammation  have  been  s< 
by  Oeller.^  '  | 

The  grave  form  of  the  disease,  where  ophtbalmosc^^pic  changes  are  to 
expected,  is  so  rapid  in  its  termination,  and  the  patient  is  usually  so  restle 
that  it  is  often  difficult,  even  when  the  pupils  become  dilated,  to  obtain  a 
satisfactory  view  of  the  fundus  oculi.  In  all  such  eases  some  mydriai 
such  as  homatropine  or  ajcaine,  should  be  employed.  If  the  physician 
at  all  expert,  he  will  be  able  readily  to  examine  the  eye-ground  whilst  1 
patieut  is  in  a  supine  p<i8ition.*  A 

If  the  media  be  suffi<;ientiy  clear,  the  eye-groimd  generally  gives  all  I 
conditions  of  the  lodgement  of  emlxili  or  thrombi  to  a  greater  or  less  degi 

In  spite  of  these  conditions,  cases  have  been  reporte<l  where  useful  visi 
has  remained,  and  where  consecutive  atrophic  changes  have  stop|>ed  su 
ciently  early  to  prevent  total  annihilation  of  sight. 

Id  iiiHokitlon,  or  thcrmte  fever^  while  meningitis  (even  in  the  young)  1 
been  brought  on  by  the  diret^t  action  of  heat  caused  by  panvlysis  of  eitl 
the  heat-c^'ntres  or  the  vaso-motor  nerves  through  increased  stimulus  fr 
exposure  of  the  IxKly  to  increjiseil  temperature,'  both  optic  neuritis  and  o 
scciitive  atrophy  may  be  seen.  Hotz,*  who  rejiorts  several  such  cases,  g 
furtlier  than  this,  in  asserting  that  choroiditis  of  exudative  type  has  b 
seen,  its  presence  being  due  to  extension  of  inflammatory  material  along 
optio-nerve  sheath.  As  Gowers,'  however,  says,  "  the  absence  of  choroid 
«- — ^^— — _ ^ — —  - — ' — — = — — ' — — _ = 4 

*  A  Clinical  Memoir  on  Certain  Di&eases  of  the  Eye  and  Eur  consequent  on  label' 
Syphilis,  imz,  p.  164. 

»  Sue  ttrtifle  l>y  Mills,  Medical  Nevs«i,  March  3,  18S8.  f 

"  Archiv  fiir  Augenkmnkherten,  1878,  S.  857.  -^ 

*  See  Seguin  upon  this  subject.  Annual  of  the  Universal  Medical  Scienees,  188df  ii.  . 
»  See  Thermic  Fever,  or  Sunstroke,  by  H.  C.  Wood,  Jr.,  M.D.,  1872,  p.  102. 

*  AnifricHU  Journal  of  the  Medical  Scit-nces,  July,  1871*,  p.  105. 
'  Medical  Ophthalmo6copy,  1882,  p.  ItSl. 
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In  other  cases  of  such  extension  renders  the  explanation  diffieult  to  aeeept." 
Fortuiuitely,  the  di^ea-se  is  very  rarely,  if  ever,  seen  in  children. 

Imdar  scJ^rom,  an  aflk'tiou  of  every  age  of  life,  tliough  more  parttc- 
iilarly  found  among  yonng  adults,  is  a  disease  which  is  very  apt  to  attack 
thpse»3ond  or  optic  nerve.  Here  we  should  expet-t  to  (ind  degrees  of  visual 
kiKSof  power  in  exact  relationship  with  the  nnnibcr  and  the  extent  of  the 
srlenitii'  |iatehes  in  the  sensory  portiong  of  the  visual  ajvpamtus.  Curiously, 
however,  as  Gowers*  says,  "the  nerve-fibres  passing  through  are  not  de- 
ftpru'wl,  their  axis  cylinders  i^ersist,  and  retain  imjiairefl  functional  power, 
altbniiirh  their  medullary  sheath  may  disappear."  If  the  patch  be  situated 
ikr  back,  imjiairment  of  sight,  followed  by  secondary  changes  which  may 
bertime  visible  ophthalraoscopically,  can  take  place.  Should  the  islet  of 
sclmjsis  be  near  the  ocular  globe,  inflammatory  signs  in  the  region  of  the 
dwk  may  manifest  themselves.  Usually  both  nerves  are  affected,  though, 
as  a  rule,  they  are  disturhxl  unevenly. 

As  nearly  fifty  per  cent,  of  the  cases  of  migrmney  or  hemicranta,  are 
foiittd  during  the  period  of  adoleseenoe,  and  as  its  subjective  ocular  syni])- 
toms,  which  are  so  uunierous,  varied,  and  frefpient,  simulate  ttiose  of  serious 
organic  disease,  it  has  been  thought  well  to  give  them  in  sijme  detail. 
Tem|)orary  hemianopsia  of  a  thin  fog-like  area  wliich  slowly  sweeps  across 
tbe  lateral  fields  of  vision,  dense  central  s|Kits  which  extend  peripherally 
«D(l  lose  their  central  density,  and  "  large  dim  sjiecks  which  either  move  lat- 
mlly  or  diagonally,'"'  generally  either  usher  in  the  visual  man  ifes  tat  ions  or 
nark  the  termination  of  a  series  of  sjiectral  apjx'arances.  At  times  there 
are  vague  imprf>«Aions  of  moving  water,  or  the  app'aranre  as  if  ''the  air 
itself  were  somehow  visible,  being  composed  of  fine  luminous  grains  which 
do  not  obstruct  the  vision"  (loc.  eiL),  If  the  hyix'i-a'sthesiee  occur  first., 
>^liit«or  light  zigzags,  revolving  concentric  wliwls,  changing  and  blending 
W'lorp, — in  fact,  as  one  jmtient  says»  '*all  manner  of  kaleidoscopic  forms 
^odoilors  that  will  not  hold  long  enough  to  tie  examined," — are  visible.* 

In  children  these  ojnditions  may  be  ass*xnated  with  considerable  rise  of 
t<^pcrature,  which,  upon  acc^iount  of  the  general  subjectiveuess  of  the  syuip- 
t"'ms,  niay  ofttimcs  mislead  one  in  the  proper  diagnosis  of  the  ease,  and  tend 
*Pp*rently  to  increase  the  gravity  of  the  conditions. 


'  Medical  OphthalmoBcopy,  1882,  p.  168. 

'  Kxtiur-t  from  the  notes  of  h  private  patient, 

'Thig  patteat  writes,  "Onf  curk>ue  tbint;,  a  sort  of  com  pens  Rt  ion  for  the  discomfort  of 
"^tr-tDMitiveneM,  i»  tbe  vivkl  beauty  of  th«^  iiTipressioiv  made  l«y  onlors  wljich  are  rather 
•*"*  to  A  ta^th^  eye.  Sometimes,  curlinq  up  in  a  cPrtain  big  <?huir  afTtor  dinnor,  and  going 
"^  Ml » live  minutes'  nap,  my  eyes  on  their  first  op<jnmg  see  in  ccrtuin  paintings  on  the 
*»l«mie  things  which  the  artist  prolmbly  uimed  to  say,  hut  which  do  not  always  show; 
***lliin(f  in  tbo!  Illr*t  ghinnt>i  oul  of  ih^  vvindow:  hnrmonies  of  tintB^  depths  and  porspec- 
*^^ii»  the  tieht*  and  shadow?,  ns  if  we  hud  aiug:ht  Xatnre  unnwarea  and  off  gimnl  Even 
^■•^ flni gliinpsMe  under  aueh  conditions  of  the  gilt  kttering  on  some  boolts  on  the  shelves, 
""•^  of  them  pretty  shabbv,  too,  affects  one  with  u  positive  thrill  of  plea'<ure  nt  their 
Uauty," 


J 


196 


OPHTHALMtJSCXVPY  :  SYMPTOMATIC   DISORDERS. 


These,  which  arc  but  a  part  of  s<?ns<3r)^  disturbaoees,  niar  at  times  be 
associated  with  motor  derangemeuts  al>out  the  eye. 

One  pwiiliarit}'  swii  in  a  Ta^e  of  the  writer's  was  that  the  intensity'  of 
the  coloration  of  the  spectra  decreased  and  their  character  changed  as  the 
attacks  became  less  frequent  and  less  intense :  the  cohji's  became  le^  vivid, 
and  changed  to  those  which  are  ordinarily  seen  with  less  peripheral  or 
external  stimuli ;  ^  the  forms  became  less  pnonouncnl,  and  the  blind  S])0t6 
and  blind  areas  less  troublesurae. 

Be  the  pathology  what  It  may,  though  most  probably  some  change  di- 
rectly or  indii-ectly  connected  with  cortex  irritation  and  disturbance,  it  is 
possible  that  even  here  visible  retinal  changes  may  exist  which  are  so  slight, 
and  so  masked  by  ametropic  and  other  local  conditions,  that  no  character- 
istic eye-ground  expressive  of  the  disturbance  can  be  noted.  As  the  case 
advances,  Iiowever^  and  may  pass  thi'ougb  the  stage  of  chorea  (?)  into  epi- 
lepsy (?),  the  fundus  ocnii  changes  may  become  more  and  more  marked, 
until  at  last  the  peculiarities  of  retinal  /ibre  thickening  with  slight  j^ri- 
vasculitis,  vessel  tortuosity,  and  iuciplcut  red-gray  degeneration  are  finally 
established  as  the  visil)le  results  of  a  process  which  has  been  taking  place 
within  the  Intracranial  substance,  and  which  may  be  readily  seen  post 
mortem  by  careful  examination  with  the  microscoiJe.'' 

Stanford  Morton^  makes  the  curious  observation  of  apparent  obstnic- 
tiou  of  retinal  circulation  in  the  right  eye  of  a  young  woman  of  twenty 
years  who  was  so  fieri  ng  from  migraine.  No  evident:^  of  caKliac  lesion  was 
obtainable^  though  the  i>atleut  had  had  chorea  for  several  years.  No  men- 
tion is  made  of  the  existence  of  rheumatism. 

Okorea,- — In  nixliuary  cases  of  chorea  during  childhood,  fundus  lesions 
have  been  generally  regardetl  as  negative:  thus,  Gowers^  emphatically 
says,  after  describing  three  complicated  cases  where  slight  optic  neuritis 
existetl,  "During  the  last  twelve  years  I  have  examined  with  the  ophthal- 
m<.)soope  a  large  numl>er  of  cases  of  chorea,  but  have  met  with  morbid 
changes  in  no  other  instance,"^  and  De  Sch^velnltz  in  a  later  comrauoica- 


'  In  this  connection,  though  not  exactly  akin,  it  b  of  cxlrome  interest  to  note  tbft 
eliangea  of  color  seen  by  Dr.  S.  Weir  MitchelFs  piitient  (quoted  in  Dr.  Edward  H.  Clarke's 
unfinished  essay,  <' Visions:  A  Study  of  Fiilso  Sight  (Pseudopia).''  187^,  p.  246),  wlio 
during  a  severe  illness  had  a  series  of  '*  visjims."  *'  Bright  gpe<.'n"  changed  to  "  brown/' 
and  "  vivid  red"  bt'Ciime  *'  bltick,"  as  !ier  general  symptoms  subsided.  hS 

»  Philiidelpliia  Mcdioivl  Tim-s,  Fcbrujiry  6,  1887.  ^^ 

•  Ophthalmic  R^^vlew,  Mun-h,  1800.  *  Medical  Oplvtbnlmoeoopy,  1882,  p.  172. 

*  On  pag«  558  of  hi»  "  Manual  of  Disease*  of  the  N»^rvi.us  System,''  1888,  he  uses  these 
words :  "  la  most  cases  of  chorea  tbo  ophthalmoi^cnpic  appejirrtnee?  are  those  of  health.  In 
a  few  there  is  optic  neuritis,  usually  slight  tn  degree,  ju.'t  enough  to  he  unequivocal.  It 
pasaas  away  when  the  ehorea  is  over.  In  only  one  ca^e  have  I  seen  considerable  neunits, 
eomparablo  to  that  seen  in  a  en^e  of  tumor:  the  inflammHtion  ^mssed  entirely  away  with 
the  chorea.  It  is  pn>bable  that  the  neuritis  is  related  to  the  cause  of  the  rborna  mthpr  than 
directly  to  the  morbid  process  in  the  brain.  Many  of  the  patients  had  considerable  hyper- 
mctropia,  and  it  is  known  that  this  ctmdttion  dispones  in  flight  ncuritic  changes  in  the 
diRlu^  and  mmy  aid  other  indueneoa  in  leading  to  the  change." 
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ti'nu '  presents  the  following  as  one  of  his  conchisions  :  "  EmboliBm,  atrophy 
of  tlie  disk,  and  optic  neuritis  may  cKXJiir  duriug  or  ailer  attaeks  of  chorea, 
but  a}i|)earaDce8  in  the  fundus  oculi  chamcteristie  of  the  disease  have  not 
bwu  fouad/* 

That  these  conclusions  are  true  there  ran  be  no  dniibt^  hut  curiously, 
in  addition,  in  several  cases  whoi*e,  through  the  kindness  of  Dr,  Wluu'toii 
Sittklcr  and  others,  the  writer  had  opportunity  affordwl  him  to  study  the 
pve-grounds  of  snch  cases,  the  fundus  in  nearly  every  instance  cxaniiiiGd 
priseiiled  an  api»carance  simulating,  though  to  a  minor  degree,  that  seen 
in  tbe  eye-groimd  of  cliildren  of  the  same  age  who  Avere  suffering  from 
epileptic  seizures,  these  fuudus-changes  being  assrtciated  with  a  doubtful 
bluod-|jallor,  and  setMuingly  so  prfmouncetl  and  fixetl,  even  aflter  correction 
of  refraction-error,  as  not  to  be  wholly  explained  by  auy  existent  ame- 
tropia. This  coincidence,  for  at  present  it  must  be  so  considerefl  (since 
iusufficient  material  has  a.s  yet  been  seen  fmm  which  to  draw  any  positive 
conclusion),  confirms  the  writer  in  the  belief  in  the  close  relationship — if 
he  may  so  term  it — between  migraine,  chorea,  epilepsy,  and  general  paralysis 
of  the  insane  (temporary  and  permanent  cortex  irritation,  disintegration, 
*iid  death). 

Another  curious  fact  in  these  cases,  not  exactly  appropriate  here,  but 
vhidi  the  writer  intends  to  explain  moi-e  fully  in  a  more  suitable  place, 
iS  a  decided  clonicism  of  the  ciliary  muscle  in  a  few  cases,  giving  rise  to 
apiapent  momentary  increases  of  refraction.^ 

The  two  cases  of  embolus  of  the  central  artery  of  the  rettua  seen  by 
Swaozy'  and  Foerstcr  (quoted  by  Gowers*)can  be  possibly  explained  upon 
the  supposition  of  caixliac  disease,  which  has  been  found  to  be  so  prevalent 
in  Mich  eases.     Sym's  case®  probably  belongs  in  this  category. 

For  the  relief  of  any  eye-strain  we  should  see  that  every  ametropic  cliild 
hs  its  refraction-error  thoroughly  corrected  by  the  use  of  a  mydriatic, 
.liking  care  to  know  that  both  the  lenses  and  their  mountings  are  pro^x-rly 
•nd  carefully  readjusted  every  few  mouths.  The  Weir  Mitchell  plan  of 
Pwit-cure  may  be  made  of  gitut  use  in  tliese  cases,  together  with  short 
of  judicious  movements  '*  slowly  done  with  force  ajid  compietdi/ 
^niihedj^*  as  suggested  by  Seguin.* 

Id  spite  of  Gowers's  belief  that  "  the  ap[>carance  of  the  fundus  oculi 

s'een  the  paroxysms  is,  as  a  nile,  normal"  ^  in  epilepsy,  yet  it  is  absolutely 

'  New  Tnrf:  Medical  Journal,  June  23,  1888. 

'  Momentary   lessening   nf  hypermetropia,   reversal    into   myopia,  and    mcreiisea  of 
myopin,  throui:h  all  grades  and  aniount'i  of  usti^maLisni- 

*  R<»ya]  London  Ophlhaliuic  Hi>?pital  Rejxjrt*,  viii,  181. 

*  Mediciii  OphthuliiKWnpy,  18B2,  p.  171. 

»  Edinburgh  Medieul  Journid,  Mareli,  1888. 
•New  York  Mi'diail  Jouraul,  April  5.  1890. 
»  Medical  Ophthnlmc«copy,  18»2,  p.  172. 

*  Further  «>n  in  ih©  text,  the  nuthor  modifiei*  this  stutomcnt  by  the  following  words: 
"  The  only  deviation  from  the  normal  stJitc  of  the  fuiidus  which  hus  beemed  to  me  fretiuent 
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i-ertain  that  if  a  series  of  ttarcfnl  obstTvatiuns  be  made  in  any  variet 
this  disease,  a  type  of  eye-grouud  will  soun  mauifest  itself  to  the  observer^ 
this  being  the  more  pronounced  in  those  cases  where  the  seizures  have  takeu 
place  over  a  long  peritxl.  Nut  only  has  the  peeuliar  condition  been  found 
among  adults,  but  it  is  phiinly  niauifesfc  in  younger  subjects.' 

The  nerve-head  apjiears  dull  i-ed-gray,  whilst  its  edges  are  hazy  and 
liidden  above  and  below  by  a  fine  (sometimes  coarse)  rctnial  striation  whicbS 
extends  far  out  into  the  periphery  of  the  fuodtis.    Both  the  arteries  and  tl»e^ 
veins  of  the  retina  arc  tortuous  and  a  trifle  large  in  si;ie,  whilst  the  vessel- 
walls  api>ear  thickened.     The  choroid  itself  seems  somewhat  disturb 
This  picture  is  so  constaut  iu  var^'ing  degrees^  aud   is  seemingly  so  ui: 
formly  in  direct  relation  with  the  gmvity  a  nil  the  niunlxM'  of  the  i)aroxysni 
that  it  can  be  only  considered  as  the  visible  ophtlialuioseopic  result  uf 
similar  c^mdition  iu  the  related  cerebral  corteXj  which  may  be  seen  \v 
moi'tem  in  these  subjects  by  careful  study  with  the  mterosco|K?.'     Kuies^ 
has  since  found  identical  changes  in  the  retina  and  optic  nerve.     As  most 
of  these  cases  were  idiopathic  iu  type  where  post-mortem  examination  failed 
to  reveal  any  gross  niacros<;'opie  lesJoo  of  either  the  intracranial  or  tlie^ 
ocular  euuteuts,  but  where  the  micTOScope  showed  signs  of  cortex  irritatiodl^ 
aud  inflammation,  with  similar  changes  iu  the  retina,  it  must  be  comxtled 
that  the  slight  and  easily-overlooked  intraocular  expressions  noted  bore  nov 
relation  ^vhateve^  to  the  sequela?  of  old  syphilis,  such  as  ehoiTiiditis,  chorioM|' 
retiuitis,  etc.,  or  to  the  results  of  coai'se  orgauic  lesion  of  the  brain,  such  as 
ueuro- retinitis,  retinal  hemorrhage,  etc.  h 

Moreover,  Xorris*  says,  '*  In  several  of  the  elu'onic  cases  whidi  thi^l 
writer  has  had  an  opportunity  of  examining,  there  has  l>een  a  low  grade  of 
atrophy  of  the  disks,  with  concentric  limitation  of  the  field  of  vision."  In 
confirmation  of  this  latter  statement,  the  present  writer,  iu  an  analysis  of 
the  ocular  symptoms  obtaiuable  iu  epilepsy  in  the  male  adult,*  has  found  the 
visual  fields  for  form  aud  cfilor  reduc«xl  to  froni  une-thii"d  to  one-twentietli 
of  normal  areas.  Both  Allbutt  and  Bouchut  hold  that  tlw  disks  appear 
congested  during  the  *' int<?rparoxysmal  state."  Kostl  and  Memetschek's 
assertion*  of  the  comparative  frequency  of  sjwutaneous  venous  pulsatioik|fl: 

h  un  unusual  equiility  in  sj?ie  of  the  relinftl  arteries  und  veins.  The  Utter  are  not,  m  a 
rule,  krgor  thtin  normal,  and  the  arteries  appear  h»  if  Imrge  from  a  lax  state  of  wall." 

'  Through  the  kindne^  of  Bn.  Isaac  N.  Kcrlin  and  A.  W.  Wilmarth,  the  pre«ent 
writer  has  been  enabled  for  tho  past  two  years  to  engujre  in  studies*  upon  this  and  kindred 
BubjecLs  at  tUt)  Pennsylvania  Inslitutinn  for  Fet'hli^- Minded  Childrvn  at  Elwyn,  Penn<yl- 
vantft.  As  soon  m  the  recordjB  are  sufficiently  coniplt-te  for  proper  generaljy-ation  they  will 
be  published. 

'  See  Second  Annual  Kop'irt  of  thu  Palholoiric'al  Dhoptirtinent  of  the  State  HospitAl  for 
the  Insnno  for  the  Souih-castern  DUtrlcl  of  Pen  n  sylvan  in  ^  by  Dr*.  Francis  X.  Dercura  and 
Ida  V.  Reel.     Publishtnl  in  Seventh  Annual  Import  of  the  Hospital,  1888. 

•  La  Semaine  Medifale,  June  13,  1888. 

•  Pi'pper':*  System  of  Mn^tcino,  vol.  iv. 

»  Phihulelpbiu  Medical  Times,  Februarj-  6,  1887. 

•  Pragcr  Viertcljiihi^chria,  SS.  IOC  u.  107. 
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hssnnt  beeu  substantiated  hv  so  riireful  an  ohsorver  as  Gowcrs  ;  *  it  k  like- 
wise certaio  that  in  a  large  diuhImt  of  nofiags  of  casts  which  have  Wn 
a*lous]y  and  painstakingly  studied  by  the  present  writer  there  cannot  be 
frtond  a  single  record  of  such  a  symptom. 

During  the  convulsive  seizure,  ophthalmoseopie  examination  Is  so  diffi- 
«ilt  that  diverse  opinions  have  been  sedulously  contended  fur  by  various 
ol^Tvera      Pallor  hai?  be<^n  the  most  frequent,  as  noted   by  Hughlings 
Jackson,' Schreiber,^  and  Arlidge,*  whilst  both  tx)ugestion  and  pallor  have 
been  reoognizeil  by  AlUiutt.*     In  the  tonic  stafre  of  the  paroxysm  Gowere* 
htt  noticed  increase  iu  both  size  and  darkuess  of  the  retinal  veins.     In  one 
caae  seen  by  the  present  writer,  where  a  convulsive  seizure  ensued  during 
the  time  that  the  eye-ground  of  an  epileptic  patient  was  l>eing  studied  by 
the  direct  method,  au  imperfect  view  of  the  fundus  ocnli   was  obtained 
during'  the  cyanotic  stage,  ^vhich  nut  only  revealed  a  questionable  increase 
in  size  of  the  retinal  vessels,  but  also  gave  a  doubtful   enlargement  of 
the  size  of  the  entire  details  of  the  fundus ;  this,  if  correct,  may  be  at- 
Iribtitod  to  a  post^ibte  tonic  contraction  of  the  ciliary  muscle  during  the 
gi'uerai  tonic  spasm,  which  produtxxl  a  temporary  increase  iu  the  convexity 
of  tJw  crj'stalline  lens,  with  apparent  enlargement  of  the  ophthalmoscopic 
imoge, — a  solution  of  a  problem  akin  in  a  measure,  thrmgh  probably  more 
iJausible,  to  that  suggested  by  Knies^  to  explain  the  apparent  change  in  the 
^iie  of  the  retinal  vessels.^     FiukelstciQj''  who  has  studied  the  fields  of 
rinioQ  immediately  following  epileptic  seizures,  has  found  some  very  curious 
and  interesting  tern pirary  changes  iu  order,  size,  and  perversion,  and  believes 
that  these  peculiarities,  in  association  with  some  similar  conditions  of  ordi- 
nary color-perception,  may  prove  of  value  m  the  differential  diagnosis  of 
trxie  and  simiilatetl  epilepsy. 

The  eye-grounds  in  idiocr/,  which  are  now  being  studied  by  the  wTJtei, 
hare  iu  a  considerable  number  of  instances  given  characteristic  congenital 
anomalies  with  pictures  of  pnxlucts  of  inflammatory  clmnge. 

The  mental  grade  of  imbeeiiiiif — i.e.,  the  ability  of  the  subject  to  make 
ecmtinued  Ui=ie  of  the  eyes  for  prolonged  near  work — seems  to  Ix^r  greatly 
Qpon  the  condition  or  appearance  of  the  fundus  oeuli.  In  the  lower  grades, 
where  mentality  is  of  such  a  eharaxHer  that  the  eyes  are  seldom,  if  ever, 
used,  the  fundus  in  most  instances  fails  to  present  those  changes,  sueh  as 
"dirty  red-gray  apfM^aranee  of  the  optic  disk  ;  irregularity  of  physiological 
excavation;    non-visibility  of  the  superior  and  inferior  |)ortions    of   the 

>  Medical  Ophthalmoaeopy,  1882,  p.  173. 

■  Lancet,  February  17,  1874. 

■  Ueber  Veranderungen  fJe«  Aut»<?nhiotergrunde9,  1878. 

•  West  Riding  Asylum  Reports,  i. 
•On  tlie  Use  of  the  Qphlbalmnscopo,  1871. 

•  Medicttl  UphtImImoscf>py,  1882,  p.  173. 

•  Sitzungsbericht  der  Hpidylberg.  Ophth.  Gesellschaft,  1877. 

•  See  OowcTs's  Modicul  OphlbulDio&copy,  p.  174,  edi.  of  1882. 

•  ljiuu«;ural  Dissertation,  1887. 
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scleral  ring  j  absorbing  connses  in  all  of  their  varieties ;  incix^se  in  density 
^■Dd  thiokening  of  the  retinal  fibi'es ;  oi>acities  of  the  vascular  lymph- 
sheaths;  disturbtnl  states  of  the  chonnd  ;  and  gross  errors  in  astigmatism, 
with  ehaiises  in  indices  of  refraction/"  which  are  so  ordioarilv  found  in  the 
abused  eye  of  the  mentally  healthy  at  the  same  age.* 

The  case  is  far  different  when  the  little  patient  has  been  placed  in  the 
highest  grade  of  schtwl  training.  Here  not  only  do  we  see  the  abused 
tissues  of  the  overused  eye  of  eliiklhood,  but  we  find  that  the  changes  in 
refraction-error,  with  all  tlic  eijuscqueut  fundus  peculiarities,  are  much  more 
prevalent  and  pronoiniced  ttian  among  the  mentally  healthy  plaeetl  UDder 
the  same  condition  of  school  hygiene. 
^k  Spinal  Cord  ami  Corer/rt^fs, ^-Contrary  to  common  belief,  acute  inflam- 
^roation  of  the  spinal  coni  proper  (mi^cfiti^)  has  mast  certainly  at  times  eye- 
ground  symptoms  associated  with  it.  Noyes*  gives  a  remarkable  instance 
in  a  young  man.  Steffan,*  Erb,*  Chis«)lm,  and  Seguiu  have  all  seen  cases. 
The  intraix'ular  symptoms  are  described  as  low-grade  optic  neuritis,  asso- 
ciatetl  with  all  degrees  of  lowering  of  central  vision  and  decided  though 
changeable  diminution  iu  the  visual  fields. 

Sharkey  and  Lawfonl  *  add  a  case  of  acute  optic  neuritis  with  acute  in- 
flammatiiin  of  the  spinal  coixl.  Their  case  (iu  a  seventeen-year-old  girl), 
wiiicii  happily  embracetl  both  an  extendetl  cliuit^l  history  aod  a  most  care- 
ful study  with  the  microscope  of  the  involved  tissues,  showed  intense  in- 
flammation of  the  optic  disks,  nerves,  and  chJasma,  with  a  less  involvement 
of  the  tracts,  whilst  the  adjacent  meninges  gave  slight  evidences  of  iutlam- 
matory  eliange. 

Aceoixling  to  some  observers,  spina!  concussion  has  been  productive 
of  failure  of  vision.  Allbutt,^  who  believes  in  an  association  Ix^tween  the 
^^o  couditions,  attributes  the  fundus-let^ious  to  the  ejects  of  meniDgeal 
disttirbain*.  Noyes'  iM?lates  a  case  in  an  achilt,  where,  after  the  receipt 
of  a  sudden  and  severe  blow  upim  the  lower  end  of  the  spine  causing 
intense  pain  at  the  base  of  the  skull  and  along  the  spine,  there  were  de- 
fective vision  and  contracted  fields.  Ophthalmoscopically,  "there  was  ex- 
treme hy(»nemia  of  the  optic  disk  both  in  the  \tirgQ  and  small  vessels.*' 
He  beheves  that  a  paralysis  of  the  fibres  of  the  sympathetic  raight  well  be 
assumed  as  the  cause  of  the  vascular  dilatatiou.  Erichsen*  asserts  that  in 
the  vast  majority  of  cases  unattendetl  by  fracture  or  disJcx-atiou  diere  was 
di.stiu<'t  evidence  of  visual  irapairmout.     Examination  of  his  cases  sIiowb 

'  See  TrnnsacliDns  of  the  Airipriciin  Ophthalmalogical  Society,  1887. 
'  Thi^  Ia  true,  even  in  iho  adult  imticcik*  of  tht;  same  grade. 
»  Aaliives  of  Ophthulrncilogy,  1880,  ii.  199. 

♦  Sit/.nnn^»berifht  tier  Heidelberg.  Ophlhalmologischer  OesollscbaA,  1879. 
'  Anhiv  fur  PsychiJitpie,  x.  146. 

•  Tniti'^actions  of  the  Oplilhulmological  Society  of  the  Unile«l  Ktnq:doin,  i.  240, 

^  The  <»tilitbiilmt»c<>pe  in  Diseases  of  the  Nervous  System  and  of  the  Kidneys,  1871. 
«  A  Tf'\l-B....k  on  DieeMe«or  the  Eye,  1890,  p.  031. 

*  Dii  Itiiilwny  iind  Other  Injuries  of  the  Nervous  System,  1876. 
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tilt  vision  was  impaired  in  about  onf^sovcnth  of  the  total  number.  Neces- 
sarily this  proportion  must  lKMir"oe[)teil  cnm  grano  mdUy  upon  ac<.'ount  of  the 
oiaiasiou  of  careful  ophthalmic  examination  in  the  greater  number  of  his 
recorded  and  qnotod  instances. 

Tlje  symptoms  generally  complained  of  are  a  sjx?eies  of  hememlopia, 
muscylar  asthenopia  and  iusuffieicney,  and  double  sJ^ht,  followed  by  muscPB 
Folitantes  and  colored  vision.  Conjunctival  congestion  has  also  been  noted. 
As  all  these  conditlona  are  subjective,  care  nnist  lje  taken  to  ascertain  that 
there  is  no  malini^eriug,  espot'iaJly  iu  cases  of  young  hysterical  persons. 
Careful  tests  for  all  manner  of  deception,  witli  close  examination  and  eon- 
skleralion  of  every  relat<xl  ophthalmic  symptom,  should  Ijc  made  Ixdbre  any 
opinioD  is  given  as  to  the  relation  of  doubtful  caUvSC  and  apparent  effect. 
(See  section  on  malingering-)  Thorburn/  after  a  comparison  of  some  fresh 
investigations  with  the  past  conclusions  of  others,  says,  "  From  tlie  above 
suminaiy  we  are  Itdi  to  the  conclusion  that  the  occurrence  of  ojitic  neuritis 
is  extremely  rare  iu  the  cases  formerly  described  as  wneussion  of  the  spine, 
and  that  even  when  present  there  is  no  iudiration  whatever  that  it  beare 
an/ relationship  to  a  lesiou  of  the  spinal  cord."  lie  has  no  faitli^  in  the 
association  of  the  intraocular  disease  with  a  doubtful  spinal  traunmtltjm 
in  Thorovvgiwd's  observation,^  where  "  choketl  disks"  appeared  iu  a  young 
bealtliy  girl  twelve  years  of  age,  one  mouth  after  a  blow  received  upon  the 
lower  part  of  the  back.* 

Philip  C.  Knapp*  has  written  a  most  careful  paper  upon  the  whole 
s^jbject. 

The  i>athology  and  etiology  of  Fi-inhrklC s  oiaxia  are  still  obscure. 
According  to  Friedreich,*  Moblus,'  Gi"assct,*  and  others,  it  is  merely  a  species 
of  tabes  di>rsalis  causcni  by  j>rimary  degeneration  of  the  posterior  columns 
of  the  cord  with  secondary  nicningitis.  Bourneville*  and  Ross/''  however, 
associate  it  with  insular  sclerosis,  whilst  Gowers"  finds  a  correlation  between 
It  and  ataxic  paraplegia. 

Id  this  probably  the  only  oidinury  form  of  talx's  dor.salis  seen  in  child- 
hood,'* intraocular  signs  of  senstny  disturbance  have,  accoi-dlug  to  the  most 


•  A  Contribution  to  the  Surgerj'  of  the  Spinal  Cord,  188ft,  p.  182. 
«  Op.  cit,  p.  178. 
'  Transaction*  of  the  Clinical  Society  of  London,  1875,  p.  80. 

•  Could  difiturbed  inen!.lrua!  funflion  Imve  been  a  factor  in  the  production  of  the  optic- 
"wene  change  ? 

•  fioiiton  Medical  and  SurgicAl  Journal,  November,  1888. 

•  Virchow's  An-hiv,  1888,  xxvi. 
^  Schmidt"^  .Ishrbuchfr.  1884, 

•  Traite  pratique  des  Muladie^  du  Syst^iiie  nerveux,  1881. 

•  Nouvelle  felude  sur  quel-jues  Point*.  tU  Im  Sclorost'  en  Plaques  diss4minees,  186&. 
••  Hand-B«jok  of  the  Dieea&es  of  the  Nervou,*  Sy>tem,  1885,  p.  627. 

"  A  Manual  of  Diseases  of  the  Nervou*  System,  188G. 

"  A«  an  exception  t*i  this  rule,  see  <a^e  at  ten  years  of  age  by  Eulenber*r  (Ross,  Diseases 
of  the  Ner^'ous  System,  p.  213).  An«th<^r,  rioiu  ErJrs  practice  (Zienissen's  Cyclopaedia,  xiii. 
531),  U<iuoted  by  Siakler  (Medical  News,  July  4,  188GJ. 
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careful  analyses  of  rwordi-tl  cases  by  Griffith/  l>eeii  very  rarely  seeu,  if  at 
alL  Otit  of  oDC  hunilreil  and  forty-tliree  eases,  he  found  ophthalmoscopic  , 
examination  noted  in  thirty-eight  instances,  and  in  none  of  these  were  ther 
any  elian^^es  of  rni|)ortant*e  except  in  Power's  cases,'  in  which  the  disk 
wen?  rather  white,  and  in  one  of  Seguin's,^  in  which  there  was  "partial" 
atrophy  of  botli  optic  nerves."  Continuing,  he  says,  "The  condition  of 
the  color-fields  might  pnjve  of  inteixnst  in  showing  the  possible  relation  of 
the  disease  to  l(X'<jmotor  ataxia.  Ver^*  little  has  been  done  in  this  direc- 
tion, though  Oliver  made  a  careful  examination  of  one  of  Sinkler's  cases* 
and  found  narrowed  fields,  leading  him  to  believe  that  there  existed  ocular 
changes  allied  to  those  of  tal>es."  In  this  instance,  which  was  most 
carefully  studied,  tlie  writer  found  incipient  optic-nerve  degcnemtion,  as 
evidenced  by  the  ophthalmoscope  and  shown  by  slight  subnormal  coloi^i^| 
perception  for  green,  with  marked  cmitraction  of  the  visual  fields,  more 
pronounc«l  on  the  left  side.  These  sens<3rv  ctianges  in  association  with  a 
prououncc^  horizontal  nystagraus  induced  liim  to  conclude  that  he  was 
dealing  with  ocular  conditions  which  were  related  to  eome  peculiar  form  of 
locomotor  ataxia. 

Through  the  kindness  of  Dr.  J.  P.  Crozer  Griffith,  and  with  the  assist- 
ance of  Dr.  H»  W.  Cattell,  the  writer  has  been  able  to  study  the  ocular 
conditions  of  two  of  the  personal  cases  mentioned  in  Dr.  Griffith's  "Contri- 
bution to  the  Study  of  Friedreich's  Ataxia'^  (mtpra).  In  the  case  S.  J.  he 
was  enabled  iA)  verily  Dr.  Turnbull's  original  statement,  "  The  result  of  the 
ophthalmoscopic  cxaraiDation  of  the  eye-ground  .  .  ,  wa^s  entirely  negative," 
In  the  third  case  (Annie  C),  where  Dr.  Turn  bull  two  years  previously  had 
reported  "ischajmia  of  the  retina  and  venous  pulsation  in  both  eyes,  but  nofl 
other  alteration  of  the  eye-grounds, '^  there  was  decidedly  less  capillarity  to 
the  temporal  pirtiong  of  the  optic-nerve  substance,  though  the  disks  ap- 
j>eared  otiierwise  healthy ;  this  loss  of  capillarity  being  more  pronounced  in 
the  left  eye*  Vision  with  the  right  eye  was  reduced  to  two-thirds  of  nor- 
mal, whilst  tliat  with  the  left  eye  was  but  one-third  of  normal.  Fields  of 
vision  for  form  were  contracted  to  one-fifth  (right)  and  one^sixtli  (left)  re- 
spectively ;  there  Iwing  a  series  of  indentations  in  the  periphery  of  the  ci>U»r 
areas,  especially  down  and  in.  Tension  was  normal  in  each  eye.  Media 
were  clear. 

It  would  be  both  interesting  and  instructive  to  have  a  careful  opbthal- 
raosdipk!  recoitl  with  a  painstaking  perimetric  examination  made  in  every 
case  falling  under  observation,  so  that  if  the  optic-nerve  changes  be  constant 
they  may  be  included  in  the  symptomatology  of  the  disease.  ■ 


*  Transactions  of  tlici  College  of  Physicians  of  Philadelphia,  Fehnjary  1,  1888. 
«  St  liartbolomew's  Hospital  ReportSt  1882,  p.  305. 

*  New  York  Medical  Keoord,  March  18,  1885,  and  Briti^ih  Medical  and  Suigtc&l  Jouiw 
n*l,  October  15,  1885. 

*  Philadelphia  Medical  News,  July  4,  1886. 
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lakUaal  sclcrosui  ophthalmoscopic  changes  are  sard  by  Gowers^  to  he 
reiT  rare.  He  nevertheless  notes  an  instance  of  rejx-atetl  transient  attaeka 
of  amblyopia  followed  by  optic-nerve  atrophy  ;  the  symptoms  appearing  in 
ao  adult  male  whom  lie  snpjwsed  to  bci  suffering  from  the  disease.  In  a 
nineteen-year-old  girl  seen  by  the  writer  through  the  courtesy  of  Dr.  G.  Bet- 
ton  Maseey,  repeated  ophthalmoscopie  examination  extending  over  several 
veare  showed  that  the  right  optie  nerve  continual  slightly  the  healthier  iu 
appearance'  and  gave  soniewliat  better  visual  resnlta  through  the  entire 
period ;  thinigh  the  visual  acuity,  ctilur-jjerceptionj  and  visual  tietds  of  the 
M.  eye  were  always  but  sliglitly  lx?law  normal. 

Unrfa^tficd  Neurosm. — As  ket^edikuy  opfh- nerve  atrophif  is  significant 
of  a  form  of  lesion  w^hich  most  certainly  ap|iears  to  be  associated  with 
heredity,  there  can  be  no  doubt  of  the  correctness  of  the  use  of  the  term 
in  this  cimnection.  As  early  as  1817  it  was  rccognizwl  by  Beer,*  who  gave 
a  detailed  account  of  three  generations  in  wh<im  the  females  became  blind 
about  the  time  of  menopause,  and  where,  curiously,  the  brunettes  of  the 
femily  were  those  affectetl,  Travers*  histances  anotlier  series  iu  two  geuer- 
atioDs,  whilst  Sedgwick*  gives  a  most  ptx-uliar  ianitly  grouping,  where 
the  blindness  appcaretl  at  sixty  in  the  father  and  where  the  sous  l>ecame 
saceessiveJy  earlier  and  earlier  affected.  Habershou "  gives  an  exhaustive 
account  of  the  literature  and  a  rfannni^.  of  a  large  number  of  jx'rsoiial  in- 
stancsts.  Four  generations  of  the  disease  are  noted  by  HaswelL*  AVaitlrop^ 
A\i  that  he  has  "  known  several  instances  of  this  kind.'^  Weller®  cites  an 
bterestiiig  example  where  an  autopsy  showed  that  the  "  medullary  mat- 
UTof  [the  optic]  nerves  had  been  ccjmpletely  removed."  Tliomsen^s*'  case, 
vrhich  developed  melancholia  later  iu  life,  is  interesting  by  reason  of  a  sup- 
posed seventeen  years*  remission,  Jacohsou  '*"  attempts  to  explain  the  condi- 
tion in  a  child  born  of  a  seemingly  normal-eyed  mother,  as  depeudeut  upon 
an  intra-uterine  pathologital  process  that  had  disturbed  the  already  fin- 
islid  optic  nervc^  Leber  (foe.  vU.)y  who  has  given  ns  a  systematic  study  of 
tlie  whole  question,  believes  that  a  iK«culiar  neuropathic  tendency,  such  as 
neuralgias,  dizziness,  auiesthesias,  and  even  epileplifurm  seizures,  exists  in 
all  these  cases.  He  thinks  that  it  generally  manifests  itself  a  short  time 
aiW  adolescence,  though  it  has  been  observed  quite  early  in  Hfe.  Con- 
aBoguimity  does  not  seem  nec€8sar\',  and  in   fact  it  is  not  usually  found. 


'  MiHiical  Ophthiilmoscopy,  1882,  p.  168. 

'  Lehre  von  den  Augonkrunkheitpn,  etc,  1817,  il.  J42. 

'See  Leb^r*  p«i|H!r,  Arohiv  fur  Opbtluilmoltjgk*,  ivii.  2,  S.  249,  * 

•  M«<Jia»l  Times  and  Gazette,  Miireh  2*2,  1862. 

•  Tmmaction*  of  the  Uphth.-ilin*)lM|^i(ul  Sfxiiety  of  the  United  Kingdom,  vUi.  190, 

•  Briti*h  Medical  Journal,  DecetnkT  .3,  18W7. 

»  E-'my^  on  the  Morbid  Anatomy  of  the  Human  Eye,  1818,  ii.  189. 

•  M«nuixl  of  the  DiAoases  of  Uii>  Hunmn  Eye,  1821,  ii.  79. 
•lluttchener  Medidnische  Wochen^chrift.  Mureh  27,  1888. 

•  CentmlbJult  fiir  praktische  Augtiiln^ilkunde,  Dewmher,  1887. 
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Norris '  has  had  the  rare  opportunity  of  making  a  most  careful  ophtlialmo- 
ficopic  study  of  seven  cases  (four  boys  and  three  girls),  the  childi-en  of 
an  uuaffet'tt'd  mother  wlio  was  the  sister  of  two  affe<'t«l  brotlu-rs  and  <»ne 
uuafTwtctl  sister^  the  graiidmotlier  of  this  generation  being  aiiecttxl.  Ilia 
youngest  ease  appeared  in  a  seven-year-old  boy ;  the  tendency,  as  shown 
in  iSedgwick's  series,  being  that  the  younger  children  should  be  attacked 
the  earliest. 

Most  writers  look  upon  the  disease  as  one  manifesting  itself  about  the 
time  of  puberty,  whilst  otficrs  have  failed  to  recognize  it  until  later  in  life, 
L/ittell'  notes  an  instance  where  *'  four  or  five  children  in  one  family  were 
born  blind,  the  parents  themselves  enjoying  perfect  vision/' 

The  subjective  symptoms  are  quite  characteristic :  more  or  less  frontal 
headache;  dizziness;  attacks  of  "fogging  of  vision"  during  perspiration, 
without  watering  of  the  eyes ;  variousKxilored  phoeplicni's  (n^d  and  blue 
starSf  etc.)  appearing  in  the  centre  of  the  visual  field ;  gradual  diminutioa 
of  power  of  central  vision  ;  ocular  pain  uiwn  exposure  to  light ;  visual  fields 
markedly  and  irregularly  coutracte<.l,  with  varying  sizes  and  densities  of 
central  scotomata ;  gradually  decreasing  normal  color-perception,  passing 
through  the  various  colors,  green,  red,  blue,  and  yellow,  uutil  at  last  nothing 
but  equal  intensities  of  color  are  laid  side  by  side,  without  reference  to  tint,' 

Ophtlialmoscopically,  the  changes  in  the  optic  nerve  which  are  so  well 
des<^ribctl  by  Norris  (aupra)  may  be  sumnictl  n[)  as  follows ;  *'  1,  The  stage 
of  cloudy  and  cedernatous  swelling/'  where  the  disk  is  still  eapillan'  and 
hazy,  its  normal  outlines  partly  or  eutiii'ly  hidden,  and  its  substance'  slightly 
gwollen,  "2.  That  of  lymph  reflexes,  where  the  haze  and  swelling  have 
lessened,  and  the  disk  has  become  slightly  grayer."  In  this  stage  there 
appear  nmnerous  silvery  and  yellowish-white  reflexes  situatetl  in  front  of 
the  retinal  vessels,  mostly  marked  in  the  macular  region,  which,  according 
to  the  author,  are  *'  probably  partly  due  to  capillary  vessels  of  the  retina 
which  have  become  visilile  by  the  tliiekeuing  ami  clouding  of  their  walls, 
partly  to  the  enlargement  of  the  lymph-ehannels  of  the  retinal  tissue." 
*'  3.  That  of  general  death  of  the  nerve-tissue ;"  here  the  reflexes  lessen, 
the  retiual  vessels  dwindle,  and  the  tissue  of  the  disk  gradually  becomes 
atrophic  and  assumes  a  greenish  tint. 

It  will  thus  be  seen  that  its  early  recognition  in  cbihlrcn  dcjiends  upon 
carefulness  of  cliuicid  study  and  the  understanding  of  slight  but  significant 
changes  in  the  fuudus.  From  what  has  been  said,  it  is  fair  to  assume  that 
the  disease  is  as  truly  progressive  in  its  early  stages  as  later  on,  when  even 
almost  incompetent  study  cannot  fail  to  exjMise  its  existence.  The  cliild  of 
seven  or  eight  years  is  as  truly  a  sufferer,  and  in  need  of  as  much  hygiene 


»  TninsaLtion^  of  the  American  OphlTiiilmcilogical  Society,  v.  662. 

«  Mftimnl  of  the  Di^ea-^es  of  ihe  Eye,  184«,  p.  215, 

'  ThU  series  of  colop-ohnngo  imd  lo:<s,  which  iho  writer  has  been  so  fortunate  m  to 
study  in  Dr,  Norris's  grau|)ing  of  cases,  is  exceedingly  interesting,  and  is  of  value,  m  Uaa 
pathological  sen^e  at  lejwt,  in  the  study  of  the  evolulttm  uf  lb«  color-sense. 
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ud  therapy  to  endeavor  to  prolongs  the  life  of  one  of  its  most  vuhiable 
oigans,  as  the  man  of  fifty  years.  Hie  child  of  tLree  or  five  years  belong- 
ing to  such  a  family,  even  though  not  presenting  any  niacroseopie  signs  of 
diseaw  to  our  ordiuary  Instnimeuts  of  precision,  is  even  more  to  be  protected 
and  tared  for,  in  the  hope  of  averting  such  a  calamity,  than  the  one  of 
overyears.  The  conditions  seen  in  youth  are  just  as  indicative  of  this 
terrible  heirloom  as  are  the  grosser  lesions  and  their  more  dire  consequences 
M-Len  found  in  the  related  adult.  Early  youth  and  infancy  are  the  only 
Umei  ill  the  iudividyal's  life  when  we  may  hnjic  by  most  careful  and  even 
extraonlinary  regimen  and  studied  prophylaxis  to  mitigate  or  siqjpress 
tlie  manifestation  of  this  dread  disonler.  As  each  year  in  life  is  passetl,  the 
greater  the  changes  become,  and  the  les*  likeHhocxl  is  there  for  impair  or 
betterment  of  condition.  Ai\liat  its  true  pathology  may  Ijc — axial  neuritis 
or  vascular  disturbance — autopsy  will  alone  show.  So  far  we  are  in  the 
dark.  Many  theories  might  be  proposctl,  each  holding  a  grain  of  truth,  but 
the  knife  and  the  microscope  can  alone  give  the  answer. 

Strychnine,  as  advfKated  by  Mooren,  Leber,  and  Norrie,  probably  acts, 
IS  tfie  last-named  author  states,'  by  increasing  arterial  pressure,  so  as  to 
give  greater  flow  of  nutriment  through  shrivelkxi  optic-nerve  capillaries. 

^Vhetlier  it  be  true  or  not  that  eu^ophthalmic  goitre  has  its  pathogenesis 

iu  till'  cerel)ral  mass,'  yet  aceorrling  to  Gowers^  the  fundus  in  this  disease 

is,  with  the  exception  of  arterial  piilsatiou  and  cedema  of  the  disk,  usually 

4ime  normal ;  elsewhere  *  he  says  that  ^*  the  retinal  arteries  imrticipatc  in 

tbe  geuerul  arterial  dilatation  which  occurs  so  uniformly  in  the  disease 

and  is  ascribeil  to  a  paralysis  of  the  sympathetic  vaso-motor  filires,"    Berry  * 

a-^rts  that  iu  his  ex|>erieuee  "  pulsation,  at  any  rate^  is  much  less  frecjueut 

than  is  assumed  by  some  writers  on  this  subject,  and  tliau  might  jierhaps 

bo  exp(»ctetl  fi'om  the  evident  want  of  tone  iu  tlie  arteries  of  the  head  and 

the  excited  state  of  the  heart's  action."     Norris*  says  that  "ophthalmo- 

Kopic  examination  usually  shows  a  slight  thickening  of  the  fibre-layer  of 

llie  retina  iu  and  around  the  disk,  with   dilatation  and  tortuosity  of  the 

vein^,  a  state  of  atfaii*s  which   may  often  Ije  fairly  attributed  to  a  venous 

stasis  caused  by  the  swelling  tissues."     He  further  remarks,  "  la  addition 

fo  these  symptoms,  there  is  sometimes,  as  Becker  has  pointed  out,  a  dila- 

fatiou  of  the  arteries,  which  may  almost  e<]ual  the  veins  in  calibre.     At 

times  there  is  an  arterial  pulse."  '  This  arterial  pulsation,  which  has  been 

Been  and  descrilxid  by  Becker,'  is  both  spontaneous  and  variable. 

In  an  analysis  of  thirty-two  cases  of  Graves's  disease  occurring  at  the 


'  TniiMictiona  of  the  American  OphtfaalmoUtgical  Society,  1882. 
«  See  aitk-leby  Lopkine,  Guzptte  des  ntipitaiix,  1889,  No.  5. 
»  Manual  of  Dtseu^es  of  Uie  Nervous  System,  1888,  p.  811. 

•  Medical  Ophlhulmnscnpy,  1882,  p.  170. 

•  Dieeases  nf  the  Eye,  1889,  p.  886. 

•  Pepper's  Syst^Mn  of  Medicine,  vol,  iv. 

f  Kllubche  MoDuublatter,  January,  1680. 
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Man t;he^itr^  Royal  Eye  Hospital,  Hill  Griffitli"  fouiKl  but  throe  cases  under 
twenty  years,'  in  oue  nf  whk-ii,  although  the  eyo-groiiuds  were  dessignated 
as  normal,  with  no  art<?rial  [)iilsatiiyn,yct  thti  disks  were  liypeitemie.  Spon- 
taneous arterial  pulsation  was  not  found  in  a  single  case.  West  *  denies 
any  retinal  changes  *'  except  some  fulness  of  the  veins  in  a  few."  I^ng 
and  Pringle^  give  a  case  in  a  fourteen-year-old  boy  whose  fundus  was  said 
to  be  normal. 

Then?  can  be  no  doubt  that  in  the  majority  nf  cases,  when  carefully 
stndiefl  with  the  upright  image,  there  can  lie  detectwl  a  true  venous  stasis, 
assoniatinl  with  pronounced  retinal  striation.  In  some  instances,  where 
there  is  but  little  aswciated  intnux-ular  change,  tliis  venous  tortuosity  and 
dilatation  may  lie  fairly  attributed  to  general  vascular  disturbance, — thus 
forming  an  intmoenlar  guide,  as  it  were,  to  the  condition  of  the  patient. 
In  the  notes  of  the  few  examples  that  the  writer  has  seen,  there  is  no  record 
of  spontaneous  arterial  pulse  or  enlargement  of  the  arteries.  These  fundus- 
elianges,  of  course,  need  no  =<pe<2ial  treatmeut,  as  they  merely  represent  some 
of  the  minor  and  least  imjwrtant  symptoms  in  the  disease.  In  fact,  they 
fLirm,  as  it  were^  a  part  of  the  natural  history  of  the  dlsonler. 

Numerous  eases  of  probable  rellex  st^nsory  distiirbamH:»  of  the  second 
nerve  or  its  internal  prolongation  from  irriiathn  or  irijuri/  of  large  adjacent 
nerve-trunks,  sneh  as  the  IngemimiJt,  have  been  recorded.  The  writings  of 
the  older  ophthalmologists,  sucli  as  Beer,*  Wardrop,*  and  Middlemore,'^ 
abound  in  curious  instances.  The  last-named  author  reports  a  remarkable 
though  questionable  case.^  De  Wecker,'  Hutchinson,^"  Widmark,"  Gale- 
zowski/^  and  others  relate  instances,  both  in  adults  and  among  children, 
wliere  amblyopia  is  suppiised  to  have  arisen  from  dental  irritation. 

All  such  cases  should  be  most  carefully  studied  before  a  dia^inosis  is 
vouchsafiKl.  Accurate  oplithalmoscnine  rei'ttrds,  with  re|i»eatetl  examination 
of  the  visual  fields  and  color  and  form  perception,  should  Ije  made  in  eveiy 
susjiected  instance,  so  that  more  accurate  data  as  to  the  oplithalmic  group- 
ings may  he  obtained.  These  studies,  in  association  with  rareful  explora- 
tion of  the  general  system,  may  prove  of  the  utmost  value  in  detennining 
a  question  which  must  remain  undecided  until  all  doubtful  points  of  differ 
ential  diagnosis  have  been  definitely  settled. 


*  Tranftactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  I88G,  p.  GOi 

*  Two  crtses  only  can  be  f(»un(l  in  the  table. 

'  Op.  cit.,  p.  76.  *  Op.  cit.,  p.  108. 

*  Lehre  von  den  Augenkrankheitentetc.,  1817,  i.  1^5. 

*  Es-^aVs*  on  the  Morbid  Anatomy  of  the  Human  Eye,  1818,  o.  179. 

T  Quoted  hy  Lftwrcncft  io  hU  TreatLse  on  the  Diseases  nf  the  Eye,  American  edition  bj 
Isaac  Buys,  1843,  p.  109. 

»  Trpfttise  on  Disca.'es  of  the  Eye,  ii.  8ft4. 

'  Annale*  d'(>{uli*tt^n<>,  1866. 

'«  Royal  Lomlon  Ophthalmic  Hospital  Report*,  iv.  881. 

*'  Annalc*  d'Oeulistitjue,  SeptemlMir-October,  1888. 

"  Revue  G{*n^nile  d'Uphlahmlo^ie,  October,  t88d. 
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LESIONS   DEPENDENT  UPON   DLSOKDEBS  ORIGINATING  IN  THE 
SECRETOKY   AND   EXCRETORY  SYSTEMS. 

Tcniporaiy  dimhiutiou  of  vision  with  an  ophthalmoseopic  picture  of 
optic-nerve  congestion  has  Ix^n  found  as  a  &e^uv\  oi'  pan  if  id's.  Bnmdt* 
Ills  noticed  tortuosity  of  the  veins  of  the  retina.  Noyes '  quotes  a  very 
int<?n*tin»  case  of  optic-nerve  tumor  ^ecii  by  Lid*lell  in  a  young  woman  of 
tweDty  yeans,  vvlilch  first  manifested  itself  by  dimness  of  vision  five  months 
after i  protracted  attack  of  mumps,  followed  by  exophthalmus  and  blind- 
Qc^  six  months  later.  ''The  patient  was  in  good  hpalth  five  years  later^ 
with  no  return  of  the  growth.^'  ^letasfatic  choroiditis  is  also  said  to  follow 
tlie  diseiise  sometimes,  this  condition  being  most  probably  the  result  of 
embolic  infarction  with  n?sultant  localized  inflammation. 

Very  rarely  retinal  changes  indicative  of  emboHsni  have  been  noted  in 
issxlaiion  with  tonsillitis:  Vou  Graefe  is  said'  to  have  once  seen  such  a 
case. 

ChMric  hemorrhage^  ap,  for  instance,  in  Asiatic  cholera  or  in  any  organic 
lesion  of  the  stomach,  may  give  rise  to  sudden  loss  of  visual  power,  just 
as  might  occnr  iB  any  other  form  of  hemorrhagic  dys^'rasla.  Galezowski  * 
claims  to  have  seen  grave  disturbance  of  vision  following  atrophic  changes 
in  the  ojitlc  nerve  from  gastric  troubles;  asserting  improvement  of  the 
ocular  condition  by  attention  to  the  stomachic  disorder. 

Hepatic  disease^  espwially  of  t!ie  icteric  type,  not  only  prfKlurcs  con- 
jiiurtival  discoloration  and  xanthopsia  from  bile-pigment  deposition,  but 
may  also  give  an  ophthalmoscrtplc  picture  of  a}>parent  yellowish  discolora- 
ti'j«  of  the  blood  of  the  retinal  and  choroidal  vessels.  Jaeger  has  seen 
this  latter  condition,  which  Dowers  l«-'lieves  to  have  b<^n  mert^ly  an  apiiear- 
ano*  (iiiist?d  by  the  tint  of  the  media.  Both  Jnnge'  and  Buchwald*  have 
nou^  instances  of  retinal  hemorrhages  in  organic  disetise  of  the  liver  :  these 
Wjrrliages  are  believed  by  Litten  '  to  be  present  only  in  cases  of  jaundice. 

Inff/flinal  rliscase  associatal  witli  general  wa.>ting  and  bhxKl-Impoverish- 
fnent  from  loc^l  hemorrhages  or  profuse  diarrhoea  is  at  times  productive  of 
l»liiHlnc«e,  iis  notcn]  In  Zlegler's  case' of  a  man  who  died  after  a  severe 
'lii^Klcnal  hemorrhage,  where  ophthalmoscopic  symptoms  of  thrombosis  were 
«««» ;  in  Schweigger*s  instance,"  where  the  optic  disks  were  pale  and 
"drnidy,"  followed  by  degenerative  changes  ;  and  In  Von  Graefe's  case  '*'  of 
"»^"r«isliig  pallor  of  the  nerve-head  and  lessening  of  rctinal-arteiy  calibre : 

'  American  Journal  of  the  Medical  Sci<"nce»,  1888, 

*  A  Terl-Bi»ok  on  Diseases  of  the  Eye,  18:^0,  p.  668. 

'Sfe  Gowc'is,  Manual  and  Atlas  of  Mt'dioul  Ophthalmoscopy,  1882,  p.  250. 

*  Journal  d'Ophtulmologie,  Matx-h,  1872. 

'  S<*  Ge*Annni-llt'  SihriiV'n  (Muller),  1874. 

•Berliner  Kliniscbc  Wixhenschrirt,  xvii. 

'  Deut^he  Mcdicinische  Wof  hen^chrtft,  1882,  S.  179. 

*  FrtrtMhHtl*  der  Mwlicin,  1887. 

»  Hand-Book  of  Ophthidmology,  1878,  p.  544. 

'*  Ergebniwe  der  llnteraut-hung  mit  dein  Augenipi^el,  1876. 
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or  it  may  be  caused  by  irritants,  such  as  imj^afted  fieoes,  as  seemiJiglj 
though  doubtfully,  shown  in  Wishart's  case,'  where  a  nine-year-old  Ijo 
was  made  rompletely  1)1  iud  in  the  lefl  eye  for  .some  months  "by  a  loade 
gtate  of  the  bowels,"  the  patient  being  cured  by  clearing  the  aiimcDtai^ 
canal  ;*  or  by  the  presence  of  w(*rnis,  as  related  by  Vandernionde/  iu  whid 
instance  a  girl  is  said  to  have  lost  hotli  vision  and  s|X'eeh,  or,  again,  whed 
strabismus  and  "  amaurosis"  were  doubtfully  due  to  the  presence  of  ascaq 
lumbrieoides,  as  in  the  case  mentioneil  by  Hogg/  It  is  also  of  interest  ^ 
mention  Immermann^s  adult  case,*  where  a  t*atient,  believing  himself  (I 
have  a  tape- worm,  took  such  enormous  doses  of  cathartics  as  to  bring  q\ 
exhaustion  from  excessive  diarrhoea-  There  was  no  intestinal  hemorrhag€ 
At  first  ophthalmoscopic  signs  were  negative,  tliongh  optic  atrophy  sooi 
manifested  itself. 

The  blindness  which  rapidly  takes  place  does  not  generally  ensue  un 
several  days  after  the  loss  of  IjUkxI  :  tliis  fact  militates  very  much  aga 
the  belief  in  mere  anaemia  as  the  causative  factor,  and  j^ssibly  suggests,  aj 
Von  Graefe'  taught,  that  it  is  in  a  measure  dei>endent  upon  some  di» 
turbing  process  in  the  optic  nerve  itself.  Moreover,  as  shown  by  the  sanii 
author,^  other  signs  of  ameniia  were  not  present  in  such  cases.  In  fact,  th 
whole  subject  is  still  sub  Jiidic£j  and  until  more  accurate  clinical  studic 
have  Ix^u  made,  with  proper  jxjst-raortem  examination,  answer  mast  b 
looked  for  not  only  iu  the  vast'ular  but  also  in  the  nervous  syetera. 

As  can  be  readily  understood,  no  special  treatment  is  of  any  valu^ 
except  in  the  prevention  of  rare  local  complication.  All  efforts  sboidd 
be  directed  towartls  the  amelioration  of  the  general  condition  and  tl 
removal  of  the  exciting  cause. 

In  many  cases  of  organic  renal  disease,  no  matter  of  what  variety,  hoi 
the  choroid  aud  the  retina  share  in  the  geneml  vascular  disturbance  found  1 
especially  is  this  true  of  the  interstitial  form  of  inflammation.  While  it 
certain  that  the  cirrhotic  kidney  is  eminently  a  disease  of  middle  atlult  age 
it  must  not  be  forgotten  that  Instances  of  this  condition  have  been  re}3ort«:<I 
in  the  young.  Moreover,  as  Tyson  **  has  shown  the  jwwerful  influence 
of  heredity  as  a  causative  factor,  and  cites  a  remarkable  grouping  of  related 
ciises,  in  which  it  is  note<l  that  not  only  a  twenty-year-old  brother  of  hlfl 
patient  had  Bright's  disease  for  six  years,  but  also  that  two  children  of  aO'^ 
other  brotlier  had  the  disease  when  respectively  four  and  seven  years  of 
age,  this  factor  must  not  be  forgotten. 


i  Edinlmi^h  Medical  and  Surgical  Journal,  xiiv.  fi4, 

*  Hocken,  A  Treatii*e  on  AtnfturosU,  1842,  p,  127. 
'  Juurnal  de  Medeeine,  tome  x. 

*  British  Medical  Journal,  July  21,  1888. 

*  Deutsche  MedioiniH'he  Wtnihenschrifl,  1887. 

*  Archiv  fiir  Ophtlialmologie,  xii.  2,  S.  149. 
»  Ibid.,  vii.  1,  S.  160. 
»  A  Treutiae  on  Brigbl^a  DUea«e  and  Diabet«»,  1881,  p.  161. 
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Bt  Ae  initial  pathology  of  the  disease  what  it  may, — ^Icsioii  of  the 
mIMecpDtrcs*  or  changes  in  the  vascular  intinia,* — it  is  certain  that 
■  dbe  cimmic  form  there  are  localized  changes  through  the  entire  blood- 
i«Rtanrriem  which  lead  to  degenerative  changes  of  a  fatty  nature. 

lo  flprt»  of  tiie  fact  that  Brailey  and  Edmunds^  liave  found  constant 
b  the  retinal  vessel  walls  where  there  were  no  apparent  ophthal- 
D  ohuigw  before  death,  it  must  be  concetled  that  these  pathological 
an  be  nowhere  better  seen  ante  niortera  tlmn  in  the  n.Hina.  The 
laid  open  to  the  careful  ophthalmoscopist  Avtll  frtn^nently  show 
Aintiijii»  and  peculiarities  of  appearance  that  will  enable  a  conii>etent 
ifcwcr  U>  note  them  as  i«ithognomonic.  Ciuv  sliould  be  taken  to  lay 
irfkieol  Strefi8  upon  minute  and  apparently  iu.significaut  changt^.  The 
wrker  htm  a  distioct  recollection  of  a  young  girl  of  eiglUeen,  supposed  to  have 
ban  floiTeniig  from  general  cold,  who  was  sent  to  him  from  one  of  the  wards 
iff  largr  general  hospital  into  the  o|)hthalmic  dispensary  service  for  the 
fUfOtt  of  ordinary  ophthalmoscopic  study.  Id  each  macular  region  he 
imaumtd  a  few  very  faint  and  questionable  flecks  and  points,  which 
■uiul  to  him  to  be  sufficient  to  excite  grave  suspicion  of  renal  disease. 
Vfm  m  infonning  the  attending  physician,  he  was  rewarded  with  a  sce|i- 
tin)  shrug  of  the  shoulders.  Careful  cxamiuation  and  re-examination  of 
ll»  Briw*,  with  n^yative  results,  made  tlie  writer  more  and  more  nucom- 
fartablr.  Six  mouths  later,  lie  had  the  great  satisfaction — scientific,  at  least 
— 4o  rfcrivc  a  note  of  the  result  of  an  autopsy  upon  the  patient,  which  had 
loBHDe  ocenean'  by  reason  of  an  imcontmllable  attack  of  unemia, — grau- 
riv  kidocT's,  with  cardiac  hypeilropliy.* 

Rooglily,  we  should  generally  expect  to  find  evidences  of  early  oedema, 
fMBto  tad  areas  of  fatty  degeneration,  hemorrhagic  extravasations,  and 
fifBtliie  tHiin-vrctinitis,  with  coDsecutive  atrophy,  in  alt  mauner  of  varia- 
titMtfid  intensities.  At  first  one  or  more  of  these  conditions  is  so  marked 
•  lo  tawit  Bome  authors  to  dcsigjiate  it  as  the  iKx-nliar  form  of  i-etinal 
dMi^,  but  later  in  tlie  affection  the  other  conditions  begin  to  show  theni- 
«lvca»aiid  even  outbursts,  as  it  were,  may  give  rise  to  sudden  attacks  of 
■Biro-rHimtis  with  hemorrhagic  extravasation :  again,  the  inflammation 
af  ikr  iirr\*e-bcaid,  witli  its  immediate  consequences,  may  appear  primarily, 
nd  miilcttd  an  oliserver  who  does  not  take  the  precaution  to  search 
tke  entire  fundus  for  other  related  macroseopie  changes.  The  star-like 
adiite  ptkhes  so  generally  seen  in  the  macular  region  should  l>e  carcfnlly 
flBiehed  for  in  ever)'  suspe^-tcd  instance.  Loeal  atrophic  changes  now 
■ppou',  voNel-calibre  lessens  still  more,  vascular  walls  become  more  thick- 


'IFm  Da  CuU  uid  Longalrelh,  American  Jourtml  of  tho  Medical  Sciencee,  July, 

•  A.  V.  Xeigi,  Timnsucllon?  of  the  Collej^  of  Physicians,  1888,  p.  411. 

*  Tw— ithjBi  of  the  Ophtlwlmologieal  Society  of  the  Unit^jd  Kingdom,  p.  14. 
*Gu«»f«  (McdiciU  Ophth*lnv>«cnpy,  1882,  p.  184)  mentions  tire  mrity  of  early  retinal 

■pp  witknttt  ■llnifninurin  in  granuUr  kidney^spiue. 
Tot  IV.— U 
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enetl  and  more  ofMque,  blooil -supply  diminishes,  the  nerve  becomes  more 
pallid  and  shrunken,  and  the  fatty  degenerations  pass  away,  until  at  last 
the  entire  color  of  the  fundus  palcd,  and  the  ground  assumes  an  ap]K>arance 
of  optic-nerve  atrophy  with  degeneration.  Usually  this  stage  is  seldom 
reaohefl,  the  patient,  as  a  nde»  rapidly  suceumbing,  as  shown  by  C.  S.  Bull,' 
to  the  general  disease  afVc-r  the  retinal  changes  of  "chronic  endarteritis" 
have  been  made  sufficiently  gross  to  be  visible  by  the  ophthalmoscope. 

At  times  the  choroid  may  be  involved,  showing  atrophic  j^atches 
from  hemorrhages  prcKhiceil  by  breakage  of  the  choroidal  vessels.  Ac- 
cording to  Gowers,*  Poneet  has  figured  "a  jjeculiar  choroid  defeneration  of 
the  vessels  of  the  choroid  in  old  case's  of  albuminuric  retinitis,"  which  con- 
dition leads  on  to  thickening  of  the  tissue  of  tiie  choroid.  Liebreicb  (loc, 
cif.)  has  called  attention  to  changes  in  the  epithelium,  appcariug  as  **  small 
angular  gray  spots  of  pigment,'*  these  being  grouped,  and  "  apix'aring  first 
in  the  periphery." 

If  careful  inquiry  be  not  made  into  associated  symptoms,  and  spatial 
attention  not  drawn  to  a  few  ditfcrential  jMiints,  the  ophthalmoscopic  sym(>- 
toins  may  at  times  be  confounded  with  those  that  are  de[)endent  upon  other 
causes,  t^peeially  cerebral  discasi\ 

Treatment,  which  of  course  is  to  be  directed  towards  the  bygieue,  etc., 
of  the  general  system,  need  only  Ix?  siipplenientt»d  by  pnttection  of  the 
iiTitatLtl  organs  of  vision  from  undue  exposure  and  strain. 

In  the  acute  form  of  the  disease,  where  a  single  blow,  as  it  were*  from  a 
renal  congestion  alone,  without  involvement  of  the  arterial  system  itself, 
apparently  causes  disk-choking  with  a  few  isolated  "  plaques,"  or  where 
sudden  blindness  ensues  with  no  evident  intraocular  lesion,  it  is  most 
probable  that  either  the  presence  of  nitrogenous  'matter  in  tlie  bliMxl,  with 
<'onseqiieut  nraemic  jjoisoning,  acting  loL'ally  n|>un  the  optic-nerve  and 
retinal  elements  or  upon  the  visual  wntres  of  the  cortex  themselves,  or 
causing  simple  cedema  from  watery  extravasation  in  the  blood,  is  the  direct 
cause  of  the  conditions.  This  is  the  form  of  inti'at'K'ular  dislurbance 
from  nephritis  so  generally  found  as  a  factor  in  tlie  various  exanthemata 
and  general  dyscnisiie  of  children,  nmdering  it,  as  am  be  easily  imaginiHl, 
the  most  likely  form  of  retinitis  to  be  associated  with  childhood.  For- 
tunately, however,  it  apparently  much  more  rarely  affects  the  optic  nerve 
and  retina  than  the  chronic  variety,  though  it  is  most  probable  that  were 
the  eye-grounds  of  all  the  children  afTcctcd  with  the  various  dyscriusia*  anil 
exanthematii  to  be  studied  in  a  routine  manner,  there  would  be  found  a  defi- 
nite amount  of  retinal  and  optic-<bsk  oedema  in  every  case  of  any  moment, — 
an  amount  which  could  Ix'  rcalizLtl  only  after  long  exix^rience  and  study 
among  such  cases, — ^an  objective  symptom  which,  by  long  training  of  the 
clinician,  might  often  be  of  immense  collateral  advantage  in  deciding  the 


'  TranBflclJrtns  of  the  Amf  ritiin  Ojihtlmlmolttgiciil  S<jciety,  v.  190. 
'  Mvdicid  <Jjthtliiilmoicopy,  1882,  p.  VJQ. 
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qnestion  of  the  gravity  of  the  special  disease  under  care  at  the  time. 
TniDsient  deciva*e»  of  virion,  too,  expit'ssive  of  {'ither  cortical,  rotinal,  or 
even  conduct ing-fibre  (ie<k'nia  or  irritatiou,  nmy  f>e  of  value  in  the  qiiestioji 
of  |>rugDOHis  and  treatment.  Ophthnlmoscopic  signs  of  optic-nerve  and 
retinal  irritation  shuuld  Jm?  !>oii|rht  in  every  such  case.  That  they  are 
present  in  the  majority  *>(  instances  there  van  Ix-  no  logicfil  doubt,  and  were 
ihey  searched  for  in  every  wise,  finer  differeutiation  of  retinal  and  optic- 
nerve  disorder  would  he  better  knf)\vn. 

Here  the  treatment  of  the  local  symptoms,  which  must,  of  coni-se,  be 
directed  towards  the  general  condition  of  the  patient,  must,  as  can  be 
easily  understofxl,  Ix*  Iniith  heroic  and  prompt.  In  every  instance  Tyson's 
words*  should  be  borne  in  mind  :  *'  There  is  no  doubt  that  juauy  c^scs  of 
acute  nephritis  recover  while  the  couditious  of  resf,  qiiletude^  and  warmth 
are  maintained." 

The  first  of  the  accompanying  mouothits,  taken  from  Gowers,  furnishes, 
io  the  author's  wortls, '  *'a  gond  example  ttf  the  diffuse  retiuitis  of  Bright's 
disease  occurring  in  the  last  period  of  chronic,  supervening  an  acute^  ne- 
phritis."    The  case  illustrated  by  the  second  nifinotint  presents^  a  typical 
example  of  the  two  forms  of  amblyopia  of  Bright's  discuse:    1,  urjcraie 
amaurosis,  sudden  in  onset,  aecompante«l  by  other  evidence  of  uraemia,  soon 
iin^,  and  unattended  by  visible  changes  in  the  fundus  oculi ;  2,  am- 
►pia  due  to  the  spe«:'ial  changes  in  the  retina,  gradual  iu  onset,  pei'sistent, 
ling.     The  retinal  changes  could  be  foltowwl  from  their  com mence- 
iBent,  and  ran  a  subacute  course.     It  is  nnteworthy  that  congestions  of  the 
liornorrhages,  and  small,  soft-edged  patches  were  the  earliest  appear- 
and preceded  the  zouo  of  dots  around  the  macula. 
Davidson*  reports  a  most  instructive  case  of  renal  retinitis  with  total 
detachment  of  the  retina  (very  much  like  Anderson's  case  descrilxti  under 
tiie  jKiragraph  upon  Rubeola)  iu  a  fourteen-year-old  girl.    The  urine,  which 
failed  to  reveal  casta,  was  album iuous.     Each  fundus  gave  characteristic 
lesioDs  of  renal  disease.     Upon  the  increase  of  albumen »  blindness  from 
t^tinal  detachment  came  on.     Death  followetl  after  acctnvulsive  seizure  one 
month  later.     Upon  post-mortem  examination,  both  kidneys  were  found  to 
be  contracted,  that  of  the  right  side  b*^iug  extremely  atrophic  and  weighing 
hut  one  o'ince.     Both  capsule*^  were  adliercnt,  leaving  a  gmnular  surface. 
Granular  changes  iu  tlie  cerebrum  were  also  visible. 

It  is  excee<lingly  doubtful  whether  Mooren's  statement,'  that  when 
"  chronic  skin  erupiious  have  their  scat  in  tlie  s<:*alp  they  favor  tlie  occur- 
rent^  of  retinitis  by  maintaining  a  constant  hyiK'iwmia  of  the  meninges,'* 


»  A  Tir«iiso  on  Brlght'8  Diftcase,  ISftl,  p.  H3. 
«  Medicitl  OpbthulmoBcopy,  1882,  p.  823. 
»  Voc.  cit.,  p.  82«. 

*  Tmnsactioni*  of  the  Ophtlmlraoloj^ical  Society  of  ihe  United  Kingdom,  1881,  p.  57. 
'  Ophiljnlmoktgische  MitthHihirjuffn,  1874,  p.  93:  qiioled  by  Norris,  in  A  Pmctical 
Spum  nf  MediciiK!  by  AmeriLuti  Aulhore,  vol.  iv. 
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can  be  fully  accepted.     Gowere'  believes  that  *^  if  sucb  a  seqnenoe  occ» 
it  is  possibly  by  tlie  pnxluotion  of  a  local  orbital  cellulites.'* 

Before  any  definite  opiDion  can  be  given  as  to  the  probability  oil 
relationship  between  the  two  conditions,  more  diita  are  necessary.  1 
co-operation  of  those  intei-ested  in  dermatology  will  be  of  great  assista 
in  oljtaiuiug  proper  statistics  upon  this  all-important  though  as  yet  extreit 
vague  subject.  ■ 


LESIONS   DEPENDENT   UPON   DISORDERS  ORIGINATING   IN 

GENERATIVE  APPARATUS. 


THI 

\ 

As  the  physiological  action  of  the  generative  system  remains  ii 
until  puberty,  it  is  seldom,  if  ever,  that  we  find  any  ophthalmoscopic  syi 
toms  which  can  in  any  way  be  said  to  have  relation  with  the  sexual  ap 
rattts  Ix'furc  the  adolcs<'eiit  period  of  life.  At  this  time,  however,  the  wl 
being  changes,  and  every  portion  of  the  organism  seems  to  enter  luto  ] 
found  relationship  with  the  generative  health  and  function  of  the  iudivid 
The  difference  of  mature  development  and  the  peculiarities  in  the  acti^ 
of  the  sexual  organs  of  the  two  sexes  scein  to  exert  sj)ecial  niysteri 
influences  ujwn  ophthalmic  symptomatology ;  these  being  by  far  w 
profound  iu  woman  tliari  in  man. 

Disorders  of  Memfiuatlon. — In  spite  of  Allbutt's  inability  to  assoc 
any  ocular  disturbance  with  menstrual  derangement,  there  can  be  no  do 
that  disorders  of  menstruation  are  not  infrequently  the  cause  of  retinal  i 
tatiou  aud  optic-nerve  inflammation.  Kollock  '  gives  a  brief  accounli 
a  number  of  cases  where,  besides  asthenopia,  ocidar  pains,  etc.,  which 
curred  during  female  pulMPrty,  retiuochoroiditis  apjicaiTd.  Norris'  c 
an  instance  in  a  thirteen-year-old  girl,  where,  iu  addition  to  the  ordin 
external  congestion,,  witii  inability  to  use  the  eyes,  "  the  retinal  fibres  w 
swollen  and  tedcmatous,  liiding  the  outlines  of  the  disk,  while  the  lyra] 
sheaths  of  the  retinal  vessels  at  their  iwiut  of  emergence  from  the  disk  |: 
seuted  an  almost  suovv-white  appearance.*'  Moreover,  he  says,  "  the  dii 
and  the  retime  have  never  quite  recovertxl  a  uormal  ap^K'arauce/'  Gowe 
says  that  "  iu  chronic  menstrual  irregularities  optic  neuritis  of  chro: 
course  has  been  found,  and  tKTasionally  otlicr  disturbances,  such  as  retli 
hemorrhages."  The  writer  has  at  the  present  time  a  most  interesting  i 
ample  of  sudden  intense  ueuro-retinitis,  with  great  reduction  of  vision  s 
limitation  of  color  fields,  ap[>earing  in  a  youug  ameuorrhteic  girl,  wh 
rapidly  subsided,  leaving  both  fair  central  and  excentric  vision,  throi 
prompt  i-e-establishment  of  the  menstiiial  function.  R.  H.  Derby  *  cites 
instance  of  an  intense  monocular  neuro-retinitis  which  appeoved  inatwel 

>  Medical  Ophtlmlnioscopy,  1882,  p.  222. 
'  GnUlurd's  Medical  Journni,  June,  1888. 
'  Pepper's  System  of  Meclieine,  vol,  iv. 

*  Medicid  Ophthjilnu.>#c«)py,  1882,  p.  221. 

*  Tmiiiactioas  of  the  Arauriean  Ophttialmological  Society,  1888,  p.  lOd. 
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year-old  girl  who  had  never  me  list  ru  a  ted.  In  conr  luding  the  report  of  his 
ctuse,  he  says,  **  That  the  fiptic  iieiiritis  bnrc  some  relatiou  to  t!ie  efforts  of 
nature  to  establish  the  catarneuial  peritMj  seems  more  than  probable."  In 
most  of  the  cases  the  fuudus-ehauges  are  very  slight,  and  would  probablv 
pass  iinnotic^I  by  a  careless  or  an  iuenmjvetent  opiithalmfjscopist.  As  tlie 
case  advances,  however,  the  conditions  l>eeome  more  marked,  and  may  event- 
ually It^ad  to  actual  inflammation  and  degeneration.  Thaon  '  reeonls  a  well- 
marked  case  of  neiiro-retinitis  w^ith  "  ntimeroiis  white  patches  along  and 
snj>erjaecnt  to  the  vessels,  with  some  large  mnscie  in  the  vitreous.  Vision 
was  alxjlislied  in  the  upper  third  of  the  field.  Treatment  directed  to  the 
rrstoration  of  the  menses  was  followed  in  this  case  by  great  improvement, 
if  not  perfect  recovery."  Sometimes  profnse  intraocular  hemorrhages  apj>ear 
and  reapj^ear  at  every  catameoial  epoch,  Wai-drop-  cnxlits  Pechilini  with 
having  seen  "a  young  woman  who  had  amaurosis  during  a  suppression  of 
tile  menstrual  discharge,  which  was  removetl  the  moment  menstruation  re- 
turned." St.-Yve3^  tpiaintly  says  that  "  it  generally  attacks  maixh  that  are 
not  regular."  Dor  i-elates  *  a  most  instructive  ca-se,  whilst  Power  {supra) 
gives  an  exquisite  cliroiiio-lithograph  of  a  similar  condition  in  a  thirteen- 
year-old  girl  suffering  from  menorrhagia.  The  accompanying  sketch  shows 
the  condition  of  the  fundus  **  after  the  opacities  in  the  vitreous  occasioned 
by  the  breaking  up  of  the  blood-clot  behind  the  iris  had  broken  up  and 
diffused  through  the  vitrtnius." 

Prognosis  is  favorable  in  due  proportion  to  tlie  amount  of  resultant 
pathological  change. 

In  the  majority  of  instances  the  treatment  must  be  given  to  the  gynse- 
cologist,  leaving  dangerous  lucid  complications  to  the  therapy  ijf  tlie  oph- 
thalmologist.    In  the  hand3of  the  writer,  varying  pri>i>ortionsof  the  ingre- 
dients of  Dewecs^s  mixture  have  i»rovcd  of  great  advantage  in  a  few  cases 
of  dysmenorrboea  and  amenorrhoca  with  ocular  symptoms  that  he  has  seen. 
As  a  matter  of  curiosity,  it  may  be  worth  while  to  state  that  Ftnkel- 
etein*  asserts  that  a  concentric  narrowing  of  the  field  of  vision  for  both 
form  and  color  takes  place  during  the  oixliiiary  menstrual  period,  wliich 
reaches  its  greatest  degree  during  the  height  of  the  epoch,  this  being  aecom- 
]yAu'm\  at  times  with  faulty  i>ereeptton  of  yellow  for  green,  and  a  slight 
diujiuulion  of  central  vision  without  change  of  refract ion. 

Mnsturbation. — This  vice,  which  is  probably  of  greater  frequency  in  the 
male  sex,  is  undeniably  shown  to  be  at  times  associate*!  with  optic-nerve 
and  retinal  change.     Cohn's*  seven  cases,  three  of  which  were  girls,  gave 

'  Tb&ie  de  Paris,  reported  by  Power,  in  Tran»HPti'>iis  nf  the  Ophlhttlraological  St>cvely 
of  the  United  Klncdom,  lg88.  p.  14, 

'  £«(iys  on  the  Morl»i(]  Anrtlomy  nf  ihe  Hunuui  Eye,  1818,  il*  171. 

*  A  New  Trealis*!  of  the  DiH«ia«e»  of  the  Eyes,  1741,  p.  194. 

*  Rfecueil  d'Upljtalm«l<n;i(i'.  1884,  p.  IfU. 

*  Innugum]  Di^sertntlou,  St.  Petereburj;,  1887. 

*  Archive*  of  Ophthalmology,  1882,  p.  428. 
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pronounced  photapsiffi  as  subjective  evidences  of  I'otiiial  irntation,  the.-^ 
symptoius  ra|>itlly  subsiding  upuu  oeASiition  of  the  habit.  Fitzgcnild 
gives  the  details  of  the  eases  of  two  yuiiug  womeu  who  were  vietiuis  c 
the  habit,  in  lK>th  of  whom  the  optic  disks  were  slightly  hazj*,  associaU 
witli  j)aIlor,  whicli  condition  was  followed  by  ''  total  atroj^hy"  oC  the  nert 
in  one  of  the  cases;  whilst  Power'  has  seen  with  MacKinlay  a  liemoi 
rhage  upon  or  in  the  I'^tina  in  a  nineteen-year-old  lad,  whose  only  causati 
syniptoni  seemed  to  he  frtijuiint  masturbation. 

Tlie  diagnosis,  whivh  is  often  extremely  difficulty  esjiecially  in  the  fei 
sex,  is  to  Ix;  determined  by  allitxl  symptoms.     In  contradistinction  to 
resultvS  of  Fitzgerald's  and  Power's  cases,  the  prognosis  oitlinarily  may 
said  to  be  favoraltle.     TreatmcJit  should  be  diixi'ted  litwaixis  the  mofal 
physical  hygiene  of  the  patient,  and  care  should  l>e  taken  in  all   invetei 
cases  to  institute  se^ix-h  for  mechanical  irritants,  such  as  phimosis,  vulvi 
vaginitis,  etc. 

The  blindness  of  hi/sktia^  is  but  another  among  the  multitudinous 
real  and  fanciful  symptoms  which  are  so  frequently  spoken  of  by  a  mo^ 
unfortunate  class  of  subjects.  As  with  all  other  forms  of  disease  which  art 
more  or  less  ehisely  related  with  the  condition  of  the  sexual  ap})aratud,  the 
male  sex  is  certainly  freer  than  the  female,  although,  as  Chaivot  says,*  hys- 
teria in  the  niale  is  fur  from  being  rare.  Harlan'*  gives  the  details  of  the 
case  of  a  boy  of  cloven  years  who  ijei-sisted  in  supjxised  blindness  of  one  eye 
for  more  tliau  eighteen  months.  St.  John*  notes  an  almost  identical  instance, 
though  only  of  five  weeks'  duration,  in  a  ten-year-old  boy  with  decided 
neuropathic  antecedents.  Another  case  by  Harlan^  of  ten  years'  duration 
had  its  exciting  cause  in  the  assertion  of  an  ophthalmic  surgeon  of  a  *'  jvaral- 
yaisof  the  optic  nerve"  from  traumatism ;  the  whole  delusion  being  dis|H'lled 
by  a  few  moments*  careful  ophthalmic  examination,  Moon»®  givi«  an  in- 
stance of  a  fifteen-year-old  lad  witli  blimlnoss  in  the  right  eye,  which 
occurred  after  disapiwiutment  at  school.  Under  ether  ami  electricity  I't*- 
covery  was  both  rapid  and  permanent.  Schweiggi-r'  assux'tates  tin?  mon- 
ocular tj'pe,  as  just  given,  with  unconscious  psychic  dtxx'it  ujx>n  tln^  part  of 
the  subjet-'t.  Glascott"*  and  Sucll,"  under  the  title  "  Aiuau!X)sis  fugax,''  eadi 
describe  instances  of  the  bilateral   variety.     Gi'iffitli^*  reviews  the  subject 


*  Tmnsactiatifi  of  the  Ophthalmological  Society  of  the  United  Kingdom,  f 
«  Ibid.,  1888,  p.  7. 

'  Although  it  i^  doubtftil  whether  this  ftinctional  disorder  shovild  vume  under  ihe  abov« 
ctttei^ory,  yet,  aa  the  a.^?<<-iflt4>d  conditions  are  so  symptomntic  of  senual  derangement,  it  ha^ 
been  thought  best  to  place  it  then'. 

*  Clinical  Lecture*  on  Cei-tain  Diseases  of  the  Nervoua  Sj'stem,  1888,  p.  10. 

*  Amemiui  Journrtl  of  the  Medical  Science?,  October,  187S. 

*  Transactiimi*  of  the  Ainerkun  (»phlhrtli«<tl.i^'io:il  Six'iety,  1889,  p.  3aO. 
^  Op.  cit.,  p.  328.  *  Medical  Chronicle,  August  2,  1889. 
"  Klinische  Monatsbliitter  fiir  Augenheilkuiide,  November,  1881. 
">  British  Mwikal  Jourriul,  ll!§79.  ''  Uphthnlmic  Review,  1882. 
"  Transactions  of  the  Ophtbttlmologieal  Society  of  the  United  Kia^jdom,  vii.  ; 
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andlftd^  some  clinical  tlata.  Both  JackaiD '  and  Marlow*  refer  to  cases  in 
thf  nittli'  sex  ;  the  former's  case  being  tliat  of  a  delicate  eoloretl  lail  of  twelve 
yairs.  Charcot^  deseribei*  a  variety  in  a  boy  of  sixteen  years,  in  whum,  in 
isaiciatioD  with  ansesthesia  in  patches  and  blunting  of  hearing,  smell,  and 
tsateOD  the  left  side,  there  was  double  e<»ntraetion  of  the  visual  field,  more 
proflOitDced  on  the  right  side,  npoii  which  side  the  patient  did  not  dis- 
linguisb  violet ;  the  fields  for  retl  were  larger  than  those  for  blue.  In 
ipiteofall  treatment,  the  convulsive  crfses,  the  hysterical  stigmata,  and 
the  8enrf>rial  and  sensitive  anicsthesias  eontinned.  A  second  and  some- 
what similar  instance,  in  ao  eighteen-year-old  boy,  is  cited  by  the  same 
iiithor.' 

h  the  female  these  symptoms  are  more  common,  as  has  been  incon- 
teRtably  show^u  at  La  Salp^trl^re,  at  which  place  Charcot  finds  frequent 
p)in€i(li'nt  or  causative  ovarian  derangement.     Applying  the  significance  of 
Wt'ir  Mitcheirs  expressive  words,  that  "the  symptoms  of  real  disea.se  are 
painted  on  an  hysterical  hackgronnd,"*  to  the  reasoning  of  the  causation 
of  the  many  curious  subjective  ocular  changes  seen  in  such  cases,  the  Bj>ecial 
8vm|>t»iniatol(^y  of  the  organ  as  seen  in  oixJiuary  disease  may  Iiie  said  to  \)e 
abe<»lutely  and  entirely  given.    yar>nng  contractions  and  perversions  of  the 
risiml  fields,  temporary  losses  of  perception  of  certain  colors,  marked  lower- 
in?  of  dii-ect  vision,  ap|iear, — all  probably,  in  a  measure,  the  result  of  sensory 
fntiji^ue  in  assf>ciatiou  with  theoixliDary  motor  impairment  of  b<ith  the  intra- 
ocalarand  the  extraocular  series  of  muscles.     Even  retinal  hypera?sthesias, 
With  colored  phosphenes  at  times,  in  coujuuction  with  the  almost  innumer- 
able variety  of  clonicisms,  frequently  o<'Cur,  whilst  crossed  amblyopias  and 
hcrniana?sthesias  seemingly  appear.    Many  cases  et>uld  be  given,  but  it  hardly 
Beems  necessary  to  cite  in  detail  what  so  many  neurologists  and  ophthalmolo- 
gists see  so  frequently.     An  interesting  case,  however,  of  this  cliaracter  in  a 
young  girl  has  recently  come  under  the  obscrvutiou  of  the  writer,  in  which, 
'!>  addition  to  the  ordinarv'  symptoms  of  gre*atly-loweretl  vision  for  form  and 
^''^•lor  (the  former  of  which  could  not  sif/mingly  be  iniprovetl  by  careful  cor- 
•H'tiou  of  an  existent  iv  fraction -error)  and  the  general  characteristic  condi- 
f'oiis,  there  was  a  j>eculiarity  of  the  fields  of  vision,  which  at  first  seemed  to 
^lly  witli   the  so-called   "  perversion  of  col4>r-fiekls"   so  fretpieutly  notetl 
^y  various  authors,   but  a.i\vr   repeated  and  i*ainstaking  trials  at  several 
hours'  intermission  proved  to  l»e  nothing  more  than  an  abnormal  fatigue  of 
iHe  sptisory  structures,  by  which  at  every  trial  any  order  of  fields  ctjuld  be 
f^btiiried, — this  order  always  coinciding  in  extent  with  the  fii-st  coloi-s  tried. 
^oe  day  the  green,  whi<*h  was  tried  fii-st,  gave  a  much  larger  areii  than 
^hite,  blue,  yellow,  and  red,  in  the  order  named  ;  on  the  following  morning 


•  Trarwactloiw  of  the  American  0|ihthBltnol<i£ricttl  S<x.'iety,  1888,  p,  86. 
»  New  York  Medicnl  Jouranl,  Februan'  9,  1889. 

*  Clinicnl  Ijet'tur'na  on  Cerluin  Dist'ases  of  tlio  Nervous  System,  1888,  p.  131. 
♦Op  rit.,  p.  143. 

>  Quoted  by  Gower»,  ManuiJl  of  Diseases  of  the  Neryou&  System,  1888,  ii.  907. 


4 


216 


OPHTHALMflSOOPV  :    SYMPTOMATIC   DISORDERS. 


green  was  made  the  sinallesst  area  and  vvd  niucli  greater  in  extent  than  sui) 
other  color-fiekl,  simply  hy  trymg  the  green  last  and  the  rtxl  first.  lu  othei 
wonis,  the  color  fii-st  tried  gave  the  largest  area.  On  the  third  and  fourtl; 
days  the  colors  were  tried  at  fifteen -minute  intervals,  at  whieh  examinatioE 
the  usual  ui-der  of  white,  yellow,  blue,  red,  and  green  was  followed,  though 
in  every  instance  the  areas  were  more  and  more contraetecl,  just  as  the  dired 
vision  for  form  and  for  color  was  found  more  greatly  iniijalred  after  re- 
peated trials.  Fleeting  setitomata  for  ever)'  colt>r  could  be  obtained  in  any 
part  of  the  visual  fields,  but  at  no  time  were  the  colors  miscalled  or  eon- 
founded  with  one  another.  The  questions  thus  arise,  May  not  many  of 
t!ie  so-i-alled  j>erverted  color-fields  in  this  disease  be  simply  due  to  improper 
field-taking,  and  cannot  the  order  of  sequence  of  colr>r-ai\"a.s  he  ol)taiiied 
much  more  frequently  by  Lurefuluess  to  avoid  seusorj'  fatigue?  In  a  second 
though  still  uncertain  case,  seen  in  the  practice  of  Dr.  Robert  M.  Gir\'in 
through  tlie  courtesy  of  Dr.  John  H.  Musscr,  in  which  there  was  blindness 
upon  the  left,  side,  with  a  perverted  oixlcr  of  irregularly  contracted  and 
excentric  color-fields  iijx>d  the  right  side,  the  yellow^  was  persistently  desig- 
natetl  as  "  pale  green"  in  every  |iart  of  its  visual  field  except  at  one  siuall 
point  in  the  centre  of  the  combined  color-areas  up  and  out,  where  it  wa« 
properly  named.  In  this  ease  the  retiua  of  the  left  (blind)  eye  showed  a 
slightly  cedcmatous  condition,  with  some  tortuosity  of  it.s  veins,  as  described 
by  I^andolt,  De  Schweinitz*  also  re|M)rts  **  a  somewhat  distended  and 
slightly  tortuous  retinal  vein,  with  undue  prominence  of  the  central  lymph- 
sheaths,"  in  a  sixteen-year-old  girl,  with  complete  hysterical  analgesia  and 
aphonia.     In  tliis  case  the  visual  fields  were  normal. 

In  two  cases  recently  studied  tlirough  the  kindness  of  Dr.  William 
Goodell,  careful  perimetric  examination  showed  more  than  one-thirtieth  re- 
duction of  both  form-  and  color-vision  from  normal,  this  in  each  instance 
being  more  pronounced  upon  the  left;  side.  The  same  is  true  of  another 
example  of  the  same  type  seen  in  conjunction  with  Dr.  Wharton  Sinkler. 
All  three  c^ses  were  in  vouu*];  female  adidts.  In  no  instance  was  there  anv 
perversion  of  the  order  of  the  fields  of  vision. 

From  these  groupings  it  can  be  seen  that  with  the  concomitant  symp- 
toms the  diagnosis  Is  comparatively  easy,  though  when  the  manifestations 
are  limited  to  the  ocular  apfmratus  alone  the  di^ase  becomes  difOcult  to 
discover.  Enough,  however,  has  been  said  to  show  that  the  very  muta- 
bility of  the  special  symptoms  affoixls  an  excellent  criterion  for  the  recog- 
nition of '*  tlrnt  domestic  demon  which  has  prcxluced  untold  discomfort  in 
many  a  household,  and,  I  am  almost  ready  to  say,  as  much  unhappiness  as 
the  husband^s  dram.^*^ 

With  the  exception  of  retinal-vessel  dilatation  and  cedema,  true  objective 

*  This  is  Wth  remarkable  and  hif,'hly  symptomatic,  as  Iwing  opposed  to  the  ordinarj- 
color-loss  seen  in  organic  rhniiije  of  thy  Peoond  nerve. 

'  Anierk'Hn  Jimrnal  of  the  Medk-nl  Sciences,  November,  1889. 

'  S.  Weir  Mik-hell,  Wear  aud  Teur,  or  Hints  for  the  Overworked,  1874,  p.  29. 
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fciidus  changes  have  never  been  noted,  although  it  may  be  fair  to  presume 
tlttt  in  tlie  hystero-ep'deptic  form  of  the  disease,  where  the  seizures  have 
been  both  many  and  severe,  physical  alterations  like  those  so  constauily 
fbuod  in  old  epileptics  (even  in  young  subjoi'ts)  may  become  visible. 

No  alisolute  data  can  l>e  given  as  to  the  prognosis.  Some  cases  recover 
viaon  spontaneously  witiiout  any  assignable  cause;  others  are  almost 
momeDtarily  freed  from  this  disturbaiice  by  profound  psychic  impression ; 
otbere,  again,  linger  for  a  long  time  without  any  appareut  gain^  in  spite  of 
til  hygiene  and  judicious  care ;  whilst  a  number  st^eiu  pushed,  as  it  were, 
iiito  absolute  darkness,  to  remain  forever  blinded. 

All  that  eontributt^s  to  the  general  welfare  of  the  patient  (not  forgetting 
Dr.  S.  Weir  Mitchell  s  highly  su<lt^l^ssful  '*  eombinahou  of  therapeutic  meas- 
iirps,"*  which  "consists  in  an  effort  to  lift  the  heiUth  of  patients  to  a 
higher  plane  by  the  use  of  seclusion,  which  cuts  off  excitement  and  foolish 
Bympathy ;  by  rest,  so  complete  as  to  exclude  all  causes  of  tire;  by  nias- 
ttge,  which  substitutes  passive  exercise  for  exertion  ;  and  by  electritiil  mus- 
cukr  excitation,  which  acts  in  a  somewhat  similar  manner  to  massage,  and 
witb  it  by  depriving  rest  in  lied  of  its  essential  evils," ^  in  any  cnso.  that  has 
m^vd  the  advantages  of  out-tloor  exercise  in  a  new  envirounient)  should 
be  conscientiously  tried,  and  ofttimes  apparently  grave  ocular  symptoms  will 
disappear  as  the  physical  and  the  moral  tone  of  the  patient  improve,  Sini- 
uiatioa  of  both  the  conscious  and  tlie  uucouscious  types  can  be  readily 
detected  by  repeated  and  careful  testing. 

LESIONS  DEPENDENT   UPON   SPECIAL  DYSCRASIiE. 

Ifl  enieric  or  iyphoUi  fever ^  which  is  especially  an  affection  of  early  adult 
life  and  adolescence,  ophthalmoscopic  lesions  are  not  wanting.  Hutchinson  ^ 
givts  an  instance  of  a  boy  who  developed  double  optic  neuritis  two  or 
^ree  weeks  after  an  attack  of  fe\'er  whicli  was  complicated  by  marked 
diarriioea  and  cephalalgia, — a  condition  of  eye-uerve  no  doubt  due  to  an 
as!«ociated  meningitis.  Fortunately,  however,  as  Wilsou  tells  us,*  "actual 
i"«^Dingitis  is  exceedingly  rare,  notwithstauding  the  comparative  frec|ueucy 
<^f  symptoms  suggestive  of  its  pi'esence." 

Cwea  of  secondary  atrophy  without  ophthalmoscopic  apparances  of 
pPevioug  inflammation  of  the  nerve-head  are  on  reeoixi,  as,  for  instance,  the 
*flt«re8ting  one  noted  by  Hufldaeus*  and  others.  The  present  writer  has 
^^  a  ten-year-old  girl  in  the  general  wards  of  St.  Agncs's  Hospital,  who, 
t**u  Weeks  afler  the  cessation  of  all  active  symptoms  of  typhoid  fever  with- 
tiutatiy  seeming  complication,  showwl  extremely  pallid  disks,  esiK'cially  to 
"le  t(»inj)oral  sides,  with  marked  reduction  in  the  calibre  of  both  the  arterial 

'  Lecture»  on  Diseases  of  the  Nervous  Syatem,  especially  in  Women,  1886,  p.  209. 
'Op  cit.p.  270. 

*  Royal  London  Ophthalmic  Hospital  Reports,  ix.  126. 
'  Thi*  CyclnpHHliH,  i.  471. 

*  Klinische  Monatsblatter  fiir  Augenheilkunde,  August,  lSd5. 
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and  venous  ciinx^uts.     The  query  arises,  Was  a  low-grade  meningitis  the 
misH-'ljief-makr-r  in  tlii-s  iiistamr? 

As  cardiar  thmml>i  are  present  at  times,  it  is  not  difficult  to  understand 
how  intraocular  vajM'ular  changes,  such  as  embolism  of  tlie  central  artery  of 
tlie  retina  or  of  one  of  its  retinal  bi-auches,  may  at  times  be  found.  Gale- 
zow.sk i '  cites  such  a  case. 

Tt/pkas  fever,  which  is  usually  mild  in  children,  is  not  very  apt  to 
have  marked  intra(X'uIar  clian«|:es  assiteiateil  with  its  synipt4>nis.  Where 
Optic  uervc-head  changes  have  been  found,  it  is  most  probable  that  they 
have  been  either  the  results  of  meningeal  intlammatiou  or  the  consequcncoi^l 
of  loilgemcnt  of  embolic  or  thi-ombotic  niassings:  thus,  tlie  oases  of  Chis- 
olm  *  and  Tcale,*  quoted  by  Gowers,*  pifjlvably  belong  to  the  former  class. 
Aei'opding  to  Norris^*  Larionow's  statistics  of  fifty -seven  patients  witli 
typhus  exantlieniatisnius  show  one  instance  of  nenro-retinitis  and  two 
cases  of  contraction  of  tlie  field  of  vision.  Pepper/  wtio  has  had  oppor- 
tunity to  study  the  affection  during  an  epidemic  in  Philadelphia,  says  that 
eye-symptoms  were  very  rarely  sot^n. 

Independently  of  the  pres<^'nce  of  a  definite  spirillum  in  the  bhM«l  of 
patients  suffering  frrun  rehjmnf/  fever ^  which  of  itself  may  be  pHwlnetive 
of  disturbance  in  the  vascular  channels  of  the  eye,  metastases  from  splenic 
abscess,  septic  jwritonitis,  or  even  hemorrhagic  infarcts  from  various  viscera, 
etc.,  which  are  at  times  found  in  this  disease,  may  all  give  rise  to  profound 
inflammation  of  the  more  deeply  seated  tis-sties  of  the  uveal  tract.  Choroid- 
itis with  consequent  hyali(is,  cyelitis  with  pus  in  the  jjostcrior  cliaml)er.* 
and  retinal  and  optie-nervc  complications,  may  all  appear.  Trom|M'ttcr* 
has  determined  the  presence  of  these  conditions  in  nearly  six  and  a  half  jkt 
cent,  of  over  three  hundred  cases  seen  by  him. 

Scarii'i  ferer^  av  svarhiltHaj — the  dread  disease  of  the  young,^ — ^is  so  apt 
to  have  renal  deraugt'tnent  as  one  of  its  symptoms  that  it  is  nrtt  infre- 
quent to  have  some  form  of  intra<icular  expression  of  the  coniplicaiion. 
More  esi^>ecially  is  tliis  noticed  with  the  amblyopic  fimn  of  disturban»*e, 
where,  without  warning,  at  the  time  of  the  utmost  severity  of  the  attiu'k, 
double  blindness  stidtlcnly  appears,  to  last  but  a  few  days.  The  ophthal- 
moscope seemingly  tells  nuthing  of  tlie  cause,  cx«*pt  a  possible  slight  ob- 
scuration of  the  border  of  the  head  of  the  optic  nerve.     El)ert,'  quoted  by 


^  TraiUi  Ii^onarrmplnrjtic,  p.  188, 

'  lioynl  Lutidon  Ophthiilmic  Hospitnl  Reports,  vi.  214. 

*  Medical  Times  Hnd  Gitzcttc,  Mhv  11,  1867. 

*  MiHiicAl  OphthttUnnscoiiy,  1882,  p.  240. 

*  A  System  of  Pnu:licHl  Meilicine  by  AmeriCHn  Author?,  vnl.  v. 
•System  of  Medicine,  voL  i. 

'  Sohweigger  (Hand-Book  of  Ophthalmology,  1878,  p.  419),  in  sp««kingorttn  epidemic 
of  recurrent  finer  which  iH-cuiTpd  in  the  Chwrite  Hospitnl  in  Berlin,  anys  Uittt  there  was 
simple  iinilutcnil  iriti::  in  m'tirly  ono-hiilf  of  the  cases. 

■  Kliniische  Mfiimt^ljl  ith>r  ftir  Avitjiinheilkunde,  April,  1880. 

"  Vcnrndcmngen  dw  Augenhintergrundes. 
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Corns', gives  a  scries  of  clinical  histories  of  such  instaoces.     In  the  dis- 
'dtesiou  of  these  easels,  Uraffti^  makes  the  important  observation  tliat  as 
there  is  always  pro|X'r  motion  of  the  iricles  to  liylit^stimiihis,  the  Icsiuu 
must  be  posterior  tu  die  qiiadrigemiua  :   the  symptoms  of  such  a  condi- 
tiou  thus  may  prove  of  iinnjciist*  colhitc'ral  vahie  in  tlie  prognosis  of  vi^iou. 
Pfluger's  note'  of  a  teu-year-old  child  who  beranie  gradually  biiiitJ  in  three 
days'  time  three  weeks  after  an  attack  of  starlet  fever,  is  interesting  in 
ilimviag:  "double   papillo-retiuitis'^  without    the    presence  of  albumen   in 
theuriue.    In  five  months  sight  had  returned  to  almost  normal.     It  is  prob- 
able tlmt  mealngitie  inflammation  was  the  cause,  as  was  partially  evidenced 
by  "  considerable  hcailadie"  during  the  fever.     Bay  ley  *  gives  the  liistories 
of  progressive  failure  of  sight  in  two  sisters  who  had  nncom[)lii-ated  attacks 
of  Starlet  fever.     lu  ea<Ji  instance  pigmcnt-massings  in  the  fundus  oculi 
were  visible,  whilst  the  optic  disk  is  noted  as  merely  "  i)ale."     Cases  of 
dirwt  implication  of  the  optic  nerves,  with  seeming  consecutive  atrophy 
frum  (IcsctHiding  optic  neuritis,  are  on  recoitl.     Metre  rarely,  iuilamuiatiuy 
djanges  in  the  ehoroid,  with  liquid  effusion  between  the  choroid  and  the 
retiua, giving  rise  to  grave  intmocnlar  destruction,  have  l>eeu  noted. 

In  all  these  latter  tonus  of  ocular  disease  the  prognosis  is  truly  grave. 
Lii!»lik<ki*  is  said  to  have  found  evidences  of  irido-cyelltia  with  vitj*eous 
oiBioities  in  twenty-two  out  <jf  six  huudrtKl  and  forty  patients.  The  ocular 
atl'ttlion  occnra  as  a  late  se<pu'la  of  the  fever.  In  the  lighter  form  hyper- 
leniiaof  the  disk  i>s  noted.  All  the  eases  seen  were  in  male  adults.*  Alter- 
ative and  ali9orlx?nt  treatment,  with  attention  to  the  general  hygiene  of 
the  little  j)atieut,  is  all  that  can  be  judiciously  recommendtHJ  for  the  preser- 
vation or  improvement  of  the  remaining  sight. 

In  nmrlvKl  cases  of  diphilurifi,  especially  where  multiple  paralyses 
ensue,  ophtlialmoscopie  pictures  of  grave  tjptic-nerve  di,sease  witli  consecu- 
tive alrophic  changes  have  btvu  seen.  Bouehut '  lias  found  such  instances, 
oueof  which  wa.s  unilateral  in  tyjR'.  Gowers*  says,  '*Tlie  eijugestioo  and 
oxlema  ai'e  usually  bilateral,  but  may  Ix*  more  intense  on  one  side  tlian  on 
tlie  otlif.)'/*  In  partial  confirmation  of  this  statement,  the  writer  has  jiub- 
IwW  an  account  of  a  twelve-year-old  boy  who,  five  years  after  an  attack 
o'"  <Ii|ihtlicria  and  jxtralysis  which  confintNl  him  to  bed  fi»r  ttiree*  months,'" 
^'liht  presenting  an  ophthalmoscopie  apj.iearance  of  double  chorio-retinitis 


'  P<ppiT'«  System  of  Medicine,  vol.  iv.  '  Quoted  by  Norris. 

'An-hiv  fur  Ophthnlmologie,  vol.  xxiv.,  mentioned  in  Gowers's  Medic-ul  Ophlhul* 
'"''^•py,  1882,  p.  243. 

*The  Lancet,  September  15,  1897. 

•M'wlnik  Ophthttlmologii,  1887. 

'Thwaison  and  Gould,  Ajinuiil  of  the  Universal  Medieul  St'iencos,  vol.  iii.,  1888. 

'  QiioU-d  in  Gowors's  Mediatl  Ophtbiilmoscopy,  1882,  p.  2-19. 

'Mediciil  Ophthulmoflcopy,  1882,  p.  249. 

'TrunMictinn4i  of  the  Araerictin  Ophthahiiologicul  Society,  1887. 

*•  During  the  time  of  hts  illneM  he  was  unable  to  speak,  and  hie  eyesight  tjecame  bad,^ 
^  tnlter  condition  persisting. 
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with  partial  degeneratiou  of  the  optic  nerve,  asscx^iateJ  with  curious  lymph- 
ex  travasatiou  iiitn  the  retina  anrl  vitrooos,  more' pronaiinee<l  on  the  right 
sidoj  gave  but  oue-fiftieth  of  iitumal  vision  with  the  right  eye  and  nearly 
one-fifth  with  the  left.  At  that  late  time  the  patellar  tendon  reflexes  were 
almost  alxilishifl.  An  exaniiuatiou  of  the  urine  failed  to  reveal  any 
abnormal  deposits. 

It  is  pi'obable  that  most  of  the  fuodiiS'losions  sometimes  met  with  in 
nihcoia  are  dependent  upon  meningitis  or  some  other  form  of  cerebral  com- 
plicatioti.  Wadsworth^  reports  thi^ee  sneh  instances.  Stephenson  *  cites  a 
case  of  double  optic  neuritis  which  was  aceidentally  disooverwl  in  a  four 
year-old  boy  wlio  had  just  recovered  from  an  uncomplicated  attack  of 
measles.  Whether  there  was  any  cjiusal  relat)oiis!iip  Ix'tween  the  two  io 
til  is  case  it  is  im^wssible  to  say,  although  there  was  an  eutii-e  absence  of 
any  other  appai-ent  organic  disturbance.  Coggin'  gives  the  history  of 
several  cases.  He  says,  "The  lesion  is  siipiwsed  be  be  a  ciiTumscribed 
basal  meningitis,  and  nou-tulxrcidar,  though  raix'ly  tubercular  de[M>sits  are 
present*"  Both  Von  Graefe  *  and  Nagel  *  give  cases — esjjccially  the  latter 
— which  are  expressive  of  wrebral  disturbance. 

Should  nephritis  set  in,  the  fund  us- lesions  may  become  quite  pn.>- 
nounced :  thus,  a  rare  case  of  isolated  retinal  detachment  from  subretinal 
effiision  subsequent  to  a  severe  hemorrhagic  neiiro-retiuitis  is  reported  by 
Andei'son*  as  having  Wn  seen  in  a  six-year-old  girl  who  was  suflfering 
from  chronic  nephritis,  which  &eenie<.l  to  follow  an  attack  of  rubeola,  with 
subsequent  bronchitis  and  "consumption  of  the  bowels,"  at  eightetMi  months 
of  age.  Unemia  terminated  the  ]x»tient's  life  thi-ee  mouths  after  the  oph- 
thalmoscopic signs  b<*came  manifest.  The  necroj>sy  reveaU^^l  advanced 
fibroid  eoutraction  of  the  kidneys.  The  case  is  worthy  of  record  not  only 
on  at-couut  of  its  comparative  rarity,  but  also  as  most  probably  having  had 
the  exauthem  as  its  start ing-j>oint.. 

Hei^e,  as  sliown  in  all  the  acute  exanthemata,  the  solution  of  the  whole 
problem  is  to  be  found  in  pathological  changes  which  affect  the  nervous  and 
vascular  systems. 

lu  view  of  Edwards* s  observation '  that  be  has  seen  "  one  instance  of 
tubercular  meningitis  develop  as  a  complication  of  mbe^ia'*  {rdihdn\  fundus- 
oculi  lesions  indicative  of  this  t^ndition  may  at  times  be  ex|x»cte<i.  As 
renal  disturbaufx'  has  also  Ijeen  met  with  by  Curtraan  (/oc.  c?V.),  ophthalmo- 
scopic expression  of  such  an  occurrence  may  not  be  wanting ;  in  fact,  all 
the  iotmocular  expressions  of  other  exanthemata,  which  are  visible  to  the 


'  Bo*ton  Medical  wnd  Surgical  Journal,  1880,  p.  ft86.  f 

'  Transactions  of  the  Ophlhalmolofiicul  Society  of  thf  United  Kingdom,  rii\.  160. 
'  Amfricfln  JouriiHl  of  Ophthalmology,  JanuMry,  1890. 

*  Art'hiv  fur  Ophibalmulogie,  xii.  2,  13B.  fl 

*  Bf  hundlung  der  Amauroscn,  8.  24-30  (quoted  by  Norria).  " 

*  Tmnsttctions  of  the  Ophthalinological  Society  of  the  United  Kingdom,  1888,  p.  141. 
'  Thi£  Cyclopttjdiii,  I,  G&T. 
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ophthalmosro|>e,  may  be  safely  assertiil  Ur  have  proper  placing  among  the 
jxissible  oplithiilmie  symptoms  seen  from  time  to  time. 

The  sudden  blindness  which  sometimes  ap[>ear9  during  the  convulsive 
stage  of  peiiiWfiji  is  a  priori  genemlly  tuisoclated  with  hemorrhagic  extrava- 
sation into  the  interior  of  the  eye  from  ves«el-ruptiiire  during  a  jiaroxysm. 
Case  III.  of  I^mleslx?rg's  series*  most  prolwbly  belongs  to  this  group- 
ijig.  Knapp^  found  all  the  symptoms  of  "  ischa^mial  i"etiiue"  iu  a  three- 
year-old  boy  who  suddenly  became  blind  during  an  attack  of  whooping- 
cough.  Curiously,  *'  both  pupils,  however,  responded  promptly  to  changes 
of  light."  A  double  paracentesis  seemed  to  restore  both  optic  nerve  and 
retinal  circulation  to  a  suPScient  degree  not  only  to  give  objective  signs  of 
betterment,  but  even  to  allow  the  patient  to  recognize  ordinary  objects. 
Six  weeks  after  the  operation  the  child  died  from  lobular  pneumonia :  a 
confirmation  of  a  remark  made  to  the  observer  by  Prof.  Loom  is,  of  New 
York,  who  informed  him  "  that  blindness  in  whooping-cough  had  Iveen  ob- 
served, but  almost  exclusiv^ely  io  children  who  afterwards  died  from  lobular 
pneumonia."  Case  I.  of  Landesberg's  list^  reads  very  much  like  a  case  of 
emlHilism  of  one  or  two  of  the  upjier  arterial  branches  iu  the  right  retina : 
vision  is  said  to  have  been  restored  to  ODC-half  of  normal.  Alexander* 
contributes  two  examples.  The  first,  which  was  followed  by  death,  gave 
pro]H?r  pupillary  reaction  ;  here  cerebral  cedema  between  the  occipital  lobes 
and  the  quadrigeminate  bodies  Is  8«p|X)Scd  to  have  been  the  cause.  The 
■econd  showed  optic  neuritis  with  consecutive  partial  atrc>phy.  In  this 
instance  the  irides  were  immobile.     Meningitis  is  named  as  the  cause. 

Except  by  direct  infection  or  extension  of  purely  local  changes,  deep 
lesions  of  the  eye  as  comi>lication8  or  sequelee  of  variola  are  very  infrequent. 
OoMers*  instances  a  man  of  fifty  who  had  atrophy  of  the  right  optic  disk 
dating  back  to  an  attack  of  small -jkix  at  twelve  yeai-s  of  age.  When  seen, 
the  patient  exhibited  some  general  and  local  signs  of  ataxia.  He  also  cites 
Leber*  as  observing  diffuse  neuro-retinitis  during  the  stage  of  drying  of 
the  eniption, 

Varicelfa,  the  most  benign  of  all  the  acute  exanthemata,  fails  to 
present  any  lesion  of  the  optic  nerve  or  the  intraocular  tunica  except  in  the 
pUigrenous  variety  of  the  disease.  In  this  class  of  erases  Hutchinson  ^  has 
Ken  loss  of  sight  from  purulent  irido-choroiditis,  a  condition  no  doubt  de- 
pendent ujx>n  metastasis  of  pathogenic  material  from  some  infected  organ, 
causing  the  formation  of  a  local  iuflammation  somewhere  in  the  uveal  tract, 
*'th  ooDsequent  abacess. 


»  Medical  and  Surgical  Reporter,  1880,  p.  249. 

■  Archives  of  Ophthalmology  and  Otology,  iv.  448. 

»  Op.  cit,  p.  248. 

•  Deutsche  Medicinbche  Wochensehrifl,  No.  11,  1888. 

•  Medical  Ophthttlmoscopy,  1882,  |>,  MS. 

•  Op  ciL,  p.  244. 

^  Qugted  by  Jennings  in  vyl.  i.  of  thia  Cyclopnedia,  p.  768. 
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As  mentiuQcxl  by  Hifm-hfi-ldiT  in   vol.  i.  of  this  Cvdupfledia,  p.    ««o,^ 
"Amaurosis    has    been    produced    by   retrobulbar   abst-fss,"   in    erysipda 
both  of  the  face  and  of  the  head,  this  being  caused  by  extension  of  i\ 
external  inflanimation  into  the  tissiios  of  the  orbit,  with  Involvement  of 
the  optic  nerve.     Both  Knapp  ^  and  Jaeger  report  cases  where  the  eye 
grounds  presented  pictures  indiciitive  of  thrombosis.     In  some  of  the  worsi 
cases  the  veins  of  the  orbit  beix>me  pus-bearing,  leading  to  brain-<»m plica- 
tions, which  cause  the  patient's  <!(»ath.     Weiland '  has  had  a  niarke<l  case 
where  rcY'overy  was  extremely  shtw.     At  times  there  is  no  ntlier  decided 
symptomatic  evidence  of  pus-formation  in  the  orbit  with  extension,  or  pixx»f 
of  pressure  fnmi  inflammatory  material,  than  a  ra[itd  loss  of  vision.     Tins 
decrease  of  sight  gmenilly  Ix'gins  either  both  centrally  and  jK-riphcrally, 
leaving  the  so-callcil  annular  field,  or  centrally  alone.     In  such  cases  intra- 
ocular changes  of  consecutive  atrnphy  are  apt  to  manifi^t  themselves  ob 
jectively  later.*     Oellcr's*  case  is  of  much  interest. 

The  peculiarity  of  the  ophthalmostxvpic  picture,  in  every  instance,  tfl 
merely  indicative  of  tlic  kind  of  offending  inflammatory  material^  and 
dependent  uiKin  the  amount  and  position  of  the  pr<."ssur(*-i'hangca. 

As  endocai"dial  disease  is  more  prone  to  ap|»ear  in  the  rhcunmtism  o( 
childhotxl  than  It  is  in  that  of  atlult  life,  ocular  symptoms  expressive  of 
the  complication  should  be  more  frequently  expected  among  childwu  than 
amting  ohlcr  patients.  These  changes,  as  might  \?c  exiH^ted,  In^long  to  the 
vascular  type  of  disease :  thus,  embolism  of  the  central  retinal  artery,  or  eveOM 
choroiditis  of  the  metastatic  tyjie,  may  apjK'ar.  Direct  implication  of  the 
post-ocular  portion  of  the  optic  nerve  from  irritation  in  the  orbit  may  give 
rise  to  pressure-signs  or  inflamraation-s^nnptoms  in  the  interior  of  the  eye.  ■ 

Not  infrecpientlvj  when  a  new  or  a  weakly  snljef't  is   pushc^d,  as   it 
were,  into  a  paludal  district,  the  scries  of  symptoms  indicating  maiana  ^ 
produced  by  the  sixvific  Idood-poison  are  increased  by  an  ocular  gixiupir 
which  not  only  embraces  the  sa|xn*fieial  form  of  inflaumiation  but  also  iorl 
eludes  changes  in  the  deeper  and  denser  motor  au<l  sensory  nerve-strm'turesj 
of  the  organ.     These  changes  in  the  eye  are  probably  due  either  Ut  the  paa 
sage  of  some  of  the  foreign  substance  in  the  bkH>d  into  the  ocular  tiasue 


>  Archives  of  Ophtliiiltnolojry,  1884. 

'  Dtmtscho  Medicinische  Wtx-'henschrift,  1887.  I 

*  Stilli?  (tntiTnationul  Eneyolopiedia  nf  Suri^ory,  Ashhurst,  1881,  p.  186)  quote* 
Purinuml  (Atxhivo.^  Gonenilcn  ilc  Mt^lerlne,  June,  1879,  p.  fi4t)  as  saying;,  **  Beside*  the 
Bequeltc  common  to  all  the  fiirnis,  there  is  one  that  is  indeed  mre  wnd  s<^>ms  peculiar  to 
ery!iip<;liw  of  the  face.  It  U  blinduoss  di)i>  to  tui  iitrnphic  de^euemtion  t>f  the  optie  papilla, 
which  aunietimetj  nffects  only  one  eye,  and  ^oimiiinus  hnih  eyes.  The  inipairnient  uf  i\f!;h' 
vvhftv  it  ncfurs  only  in  one  eye,  begins  ttwiirtb  the  close  of  the  Httsiek.dr  vvh»n  the  swell  i 
of  the  eyelids  has  subsided  fiifHciently  ,to  permit  them  to  be  miswL  When  b<»th  eves  hn 
been  involved,  the  impairment  of  siijht  appears  not  to  have  been  noticed  before  the  ct>ra- 
pletc  subsidence  of  the  erysifxdas,  and,  after  varyinij  in  decji-ee,  to  have  lefTtu  permanent 
defect  of  virion,  aoraetlme.*,  however,  in  rcsfard  to  eertiiin  culore." 

♦  Mdncbenur  Medictniache  Wocheuichrift,  188d. 
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tbcinselves,  or  to  tht^  Imlgt'niont  of  |mth(>l(vg:iotil  pnxlufts  in  siidi  a  position 
ill  the  inLrarx'ulur  apjiaratiis  as  to  eiuis*i  ondiie  pressure  upon  sonio  impor- 
tuiJl  |xirt,  with  irritation  and  inflununation  of  udjaoent  material.  In  more 
marked  casea  brain  and  spioal-cnrd  distnrlvances  may  ensue,  the  former 
"[iving  rise  to  complications  which  make  themttelves  know  ii  by  various 
|)eripheral  neuroses^  Rarest  of  all  these  atfeetions  is  that  of  the  optic  nerve 
itselE  At  times  its  distiirljauce  is  made  ap|mreut  by  attacks  of  transient 
amblyopia,  which  probubly  by  frequent  rei^tition  eanses  gradnal  degenera- 
liouof  ner\'e-material.  8neh  symptoms  generally  mamTest  themselves  very 
soon  after  a  severe  attack  of  the  fever,  (.^{xxually  if  the  patient  be  in  a  hot 
dimate.  In  these  csises  the  capillary  cireidation  of  the  optic  disk  is  almost 
or  (|uite  gone,  leaving  the  substance  very  pallid  and  white.  At  times  the 
n'liiial  vessels  are  small,  whilst  limitation  of  the  visual  field,  even  of  the  henii- 
nniipsir  variety,  and  great  diminution  <if  central  vision,  for  buth  form  and 
cijkir,  manifest  themselves.     C.  S.  Bull  *  describes  two  such  eases  in  adults. 

In  another  class  of  cases,  which  occurs  almost  exclusively  in  tlic  tropics, 
aiul  in  which  hemorrhagic  retinitis  with  pciitieiiritis  exists,  the  fuudos  oculi 
shows  numerous  striated  and  stellate  hemorrhages  either  situate*!  ahjng 
tlie  larger  retinal  stems  or  seatteixil  in  small  arcus  between  the  disk  and 
tk'  fijvea,  the  nerve-head  itself  varying  in  degiTe  of  swelling  and  sewus 
infiltration.     De  Mussey*  relates  one  such  instance. 

Mackenzie'^  gives  the  descTiptions  and  drawings  of  the  eye-grounds  of 
two  young  men  with  the  quotidian  type  of  the  disease.  In  each  instance 
largo  superficial  hemorrhages  were  Omnd,  the  first  having  a  numlwr  of 
4)in-p)int  opacities  s<'attered  about  the  eye-gi-ound.  A  third  case,  of  the 
tertian  type,  in  a  (Mitient  agctl  eighteen  years,  also  showed  hemorrhagic 
Mtravasatliui  into  tlie  retina.  In  none  of  the  instances  was  the  optic  nerve 
veiy  much  disturlicd.     In  all  the  retina  I -vessel  calibre  appeart.il  normal. 

According  to  Go  were,*  Raraorius*  has  bad  the  good  fortune  to  study 
the  vascularity  of  the  fundus  otndi  during  a  series  of  paroxysmal  attacks 
"f  periodical  amblyopia  in  two  cases.  During  the  j»aroxysm  the  nerve- 
nerulii  were  pallid  and  the  arteries  of  the  retina  were  thrend-like  and  almost 
Itl'Kxlless,  whibt  the  veins  were  nearly  invisible.  Curionsly,  this  attack 
'iva8acc<>mpanied  by  **  great  congestion  of  the  face  and  ears  and  a  sensation 
<*f  heaviness  in  the  head."  Other  vaso-mutor  and  sensory  symptoms  were 
prweot.    Quinine  rapidly  cured  both  of  the  cases. 

Accepting  Giiit^ras^s  conclusion,"  *'  that  the  foci  of  cndcmicity  of  yellow 
/«cfrape  essentially  maintained  by  the  Creole  infant  population/*  and  agree- 
ing witli  his  belief  "that  yellow  fever  in  its  native  haunts  is  essentially  a 


•  Anierutin  .Idurnnl  of  the  Medical  Sciences,  April,  1877. 
»  Jnupnul  J"aphtHliiu>leii;ie,  1872. 

*  Medicttl  Times  and  GH7X?tte,  1877. 

♦  Modical  OpbthAln(n>acnp\%  1882,  p.  247. 

*  Atmaii  di  Ottfllraolopin,  1877. 

•  This  CycloptediH,  i.  854.  '  Op.  cit,  p.  857. 
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disease  of  chiMhofHl,  thp  adult  native  lining  pr(»tccted  bv  a  previous  attaol 
it  at  once  bw'umes  ajipareiit  that  the  ocular  symptoms  of  the  tlisease,  im^Miifia 
by  the  age  of  the  patient  and  the  gross  peculiarity  of  the  general  symptoii 
are  to  be  found  here  just  the  same  as  in  the  adult. 

Although  the  conjunctival  injection  and  eeehyraotic  spots  arc  very 
iu  this  class  of  sulyects,  yet  their  vvty  presence,  just  as  in  older  patiec 
may  serve  to  explain  in  some  instances  rapid  failure  of  sight  as  j^^ssil 
caused  by  iutraocidar  extravasation.  In  graver  ea.ses,  though  fortunately 
from  the  nature  of  the  disease,  its  pathology,  and  the  ago  of  the  patient 
very  rarely,  emlxfli  or  thrombi  from  hemorrhagic  foci  in  the  cardiac  and 
pulmonary  cavities  may  at  times  appear  and  gi%'e  rise  to  pronounced  visual 
and  ocular  disturbance.  Again,  temporary  blindness  and  dimness  of  vision 
at  the  onset  of  the  disease,  or  pupillary  dilatation  and  extraocular  mui« 
enervation  seen  later  in  the  disorder,  as  sliown  by  Rush'  to  have  been 
found  in  adult  cases,  may  at  times  fx?  expected  in  some  cuses  where  uuusuaJ 
nerve  symptoms  followed  by  coma  ensue. 

Were  the  ophthalmoscope  employed  regularly  In  ever}'  instance 
the  pyretic  stage  of  fkuffuc  as  seen  in  childrcu,  ophthalmoscopic  symptoms 
indicative  of  cerebral  change  might  at  times  l>e  manifest.  Should  endocar- 
ditis or  even  arthritis  api>ear,  intraocular  manifestations,  as  previously 
mentioned  in  speaking  of  some  of  tlie  other  fevers  and  dyscrasiae,  raay 
show  themselves,  Accoixliug  to  Thomas,*  "  glaucoma,  amaurosis,  .  ,  .  and 
other  evidences  of  the  profound  impression  of  the  poison  .  .  .  are 
deserving  of  attention." 

In  chfJera,  as  Norris  says,^  ''the  retinal  arteries  are  ranch  diminished 
fiize,  and  the  veins,  although  not  dilated,  are  filled  with  blackish  bif 
Contiuuiug,  he  tells  ns  that,  **  owing  to  the  great  feebleness  of  the  circula- 
tion, the  slightest  pressure  with  the  finger  on  the  eyeball  protluces  arterial 
pulse."  Von  Graefe^  has  found  instancies  where  artificially  induced  increosed 
intraocular  tension  caused  the  arterial  blmKl-cnrrents  to  disapiK^r,  this 
being  especially  noticeable  in  cases  where  tlie  cai-diac  action  was  so  enfeol>k'd 
that  the  ordinary  radial  pulsation  could  not  be  determined.  He  has  also 
fuund  the  optic  nerve  head  reddish  blue  in  apix^aranw.  J 

In  spite  of  the  declaration  of  some  authors  that  they  hax^e  been  unabM 
to  find  a  special  form  of  retinitis  in  flmbdes,  the  affcH'tion  is  of  such  great 
frequency  in  the  glycosurlc  variety  of  the  disease  and  the  clianges  are  m 
[>eculiar  that  there  can  be  no  reasonable  doubt  of  the  existenct*  of  the  asso- 
ciation. If  it  be  true,  as  Ellis*  says,  that  both  forms  of  the  disorder  aw 
excessively  rare  in  children,  and  if  elinieal  results  8up{>ort  Fenwick*8  asaofl 

*  An  Account  of  the  Bilious  Remitting  Yellow  Fever  e^  it  appeAred  in  the  City  ( 
Philadelphitt  in  the  Year  1793,  1794. 

'  Quoted  by  Matas,  thia  Cydnpapdia,  vol.  i.  p.  891. 

*  A  System  of  Pnioticul  Medicine  by  American  Authors,  vol.  iv, 

*  Arthiv  fur  Ojilhthiilnnjlosrie,  xii,  2,  210, 

*  A  Pmctictti  Munuul  of  the  Diseuses  of  Childi^n,  1879,  p,  157. 
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Hour' that  when  present  in  early  life  the  disease  "is  seltlom  protracted 
l)eyon<l  three  or  four  years,"  and  that  most  patients  *'  die  within  a  year  or 
eight(?en  months,"  it  may  be  fairly  |)pesumed  that  oonlar  distnrbanre  should 
he  ex|>c<'ted  in  the  great  inajority  of  such  cases, — a  presumption  that  can 
r>Tik  be  made  a  certainty,  however,  hy  jminstaking  study  of  every  case. 
Holland '  goes  so  far  as  to  say  that  he  has  never  found  a  glycosuric  who  did 
Dot  have  some  visual  disturbance. 

Iq  a  number  of  instances  tliere  is  nothing  more  than  a  binocular  dim- 
mingof  central  vision,  with  the  retention  of  fair  peripheral  sight,  and  v\^ithont 
aDvapprieeiable  ophthalraoscopic  lesion.  In  others,  following  this  condi- 
tion, the  ncr\'e-head  generally  loses  some  of  its  capillarity  and  apjiears 
partially  atrophic  In  some  of  these  cases,  as  shown  by  the  gi-eat  disposition 
to  hemorrhagic  extrav^asation,' it  is  possible  that  the  degenerative  changes 
that  have  been  found  post  mortem  in  the  optic  nerve*  are  the  results  of 
aneurismal  dilatation  with  breakage  of  the  vessel -walls  of  the  capillaries  of 
tlie  optic  nerve  in  such  a  position  as  to  give  rise  to  the  appearance  of  central 
swtomata. 

la  another  variety,  especially  where  probable  nephritic  change  has  taken 
plaoe,  as  expressetl  by  the  pn'sence  of  albumen  in  the  urine  (though  by  no 
BMios  invariat)ly),  the  hemorrhages  seem  to  take  place  intraocularly  ;  here 
ibe  aphtha] moscopic  pictum  is  totally  difiereat:  instead  of  a  com i>a rati vely 
liealthy  eye-ground,  tlie  retina  is  putfed  and  swollen,  the  disk  is  liitklen, 
whilst  numerous  hemorrhagic  striationa  in  the  retina  and  masses  in  the 
^itn-ous  prevent  any  useful  sight.  Again,  small  circnmmacular  dottings 
We  been  noticed,  apparently  bearing  no  relation  to  albuminuria.  Relapses 
lire  apt  to  occur.  At  times  the  influence  of  a  cerebral  tnmor  prodncing 
either  direct  or  indirect  pressni-e  ii|x>n  the  fourth  ventricle  may  l)e  suspected 
as  the  causative  factor,  especially  if  other  localizing  symptoms,  such  aa 
Millar  paresis  and  paralysis,  \^  present, 

Pnjgnosis  is  always  bad.  Treatment  is  to  be  directetl  towards  the  systemic 
trwible  alone. 

Oriilar  changes  in  the  insipidus  variety  of  the  disease  are  very  much 
fsirer  than  in  the  mellitns  form.  The  oidy  uneciuivocal  case  that  the  writer 
^  had  op|x>rtunity  to  study  failetl  to  present  any  coarse  ophthalmoscopic 
djanges  whatever.  The  patient  was  a  young  girl  who  suffered  iuteuscly 
frrHu  general  symptoms  of  the  disortler.     Her  mother  died  of  diabetic  coma 


*  OulUnee  of  th«  Practice  of  Medicine,  1880,  p.  866. 

'RoctieU  d'Ophtalnjolr>gie,  1887. 

'  See  photcwlithojrraph  of  Gowers's  prepiiratUm  of  capillnn,'  aneurisin  nnd  varicoee  capil- 
•*"<»  fboni  the  retina  in  a  case  of  diabetes  with  retinftl  hemorrhnges  (Medical  Ophthal- 
""^•w^jr,  1882,  p,  376>,  from  a  cose  under  the  care  of  Mackpnzie  and  Nettlaship  (Royal 
^^trfon  Ophthalmic  Htvpital  RiP'port'*,  ix.  150).  Hero,  as  Gowers  says  (op.  cil ,  pp.  197, 
•W),  "tbe  chief  chang^e  beyond  <i?d<'ma  was  a  peculiar  hyaloid  degeneration  of  the  intimft 
"t  ti»r  uleries  and  numerous  capillarj*  aneuriBra!^." 

*Se«  article  by  Nettle»hip  and  Edmunds  in  the  Tmnsaction*  of  the  Uphthalmological 
Society  of  the  Unitod  Kingdom,  i.  124. 
Vol.  IV.— 15 
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following  the  birth  of  a  child, — a  low-grade  female  imbecile, — v 

of  organic  heart-<]i*eas.e  eight  years  later.  ^^ 

Although  aequirc*!  si/philijf  in  the  young  is  rather  infrequent,  yet  as  th^^^ 
early  recognition  of  its  symptoms  and  their  treatment  are  so  essential  to  the 
future  welfare  of  tlie  patient,  a  brief  mention  of  the  various  ophthalnioseopi<^J 
signs  will  l>e  made  here.  ^H 

In  this  disease,  as  in  all  other  dyiscrastse,  the  uveal  trart  seems  extremely 
prone  to  disturbauoe.     Inflammation  of  the  choroid  of  either  a  disseniinat 
or  a  macular  variety  rapidly  involving  the  i-etina,  and  a,ss<K'iate<l  with  lit 
vitretuis  opacities,  is  the  most  common  form  ;  that  this  should  be  so  is  ver 
natural,  as  the  choroid  being  pnietically  a  jvartof  the  uveal  tract,  and  rich  in 
vascularity,  like  the  iris  and  the  ciliary  budy,  this  tunic  is  very  apt  to  ]k' 
compelled  to  bear  the  brunt  of  the  ravages  of  this  dread  disease.      Should 
the  iuflaniniattjry  cliaugcs  in  the  choroid  be  primary  and  extend  forward 
into  the  ciliary  and  iris  regions,  gummatous  swellings,  descemetitin, 
turbidity  of  the  aqueous  humor,  with  tlie  usual  pupillary  and  iritic  change 
may  all  manifest  themselves. 

Prognosis  iu  all  tliese  cases  is  bad.  Treatment  should  l>e  directc 
towards  the  dyscrasia ;  taking  care  to  prevent  the  jiationt  from  cmploymeut 
of  the  eyes  aud  to  keep  them  at  rest  by  tlie  use  of  mydriatics  and  dark 
glasses. 

Diffuse  retinitis  (probably  at  times  choroidal  in  nature),  showing  itself  as^j 
a  fine  traushRieut  veil-like  opacity  in  the  retina,  extending  far  out  into  tb^H 
retinal  peri])lierv,  with  sliglit  obs<^'uratiou  of  the  optic  disk,  is  often  seen.  ^^ 
Here  the   retinal  ciix-ulation   is  sfimcwiiat  disturljed,  as  shown  by  venous 
tortuosity  and  distentifin,  with  arterial  narrowing  at  times.      Frequently, 
new  bhxxl-vcssel  formation,  citltcr  with  or  without  tlic  asscK-iation  of  whitish 
membranous  bands,  extends  as  irregular  loops  and  net-work  forward  into 
the  vitreous.     Sometimes  faint,  almost  invisible  ojiacitics  can  be  seen  iu  thr 
vitivous  humor:  at  other  times  innumerable  flocculi  float  with  everv  move- 
merit  of  the  globe. 

Vision  is  generally  affected,  but  as  a  rule,  in  the  minor  cases,  rapidly 
rises  to  normal  iu  young  and  sthenic  subjects  under  judicious  alterative  treat- 
ment.' Phosphencs,  micropsia,  and  mctamorpbojisia  liave  all  been  noti 
Prognosis,  especially  if  the  ("dsc  he  seen  early  aud  promjjtly  tivated,  ii 
favorable.     Kelapses,  unfortunately,  are  apt  to  take  place. 

Wlicn  the  jMiison  attacks  the  optic-nerve  tissue  its*^lf,  either  jx-riphe 
neuritis  appears  or  simple  atrophy  takes  place.     In  these  cases  there 
generally  some  cerebral  or  spinalKrord  involvement,     Stich  cases,  howev^er, 
are  almost  unique  in  children. 

In  the  congenital  tyi^ii  of  syphilis,  choroidal  and  j-etinal  changes  expi 

'  At  tbe  present  lime  the  writer  has  under  his  care  an  eightecn-yesir  old  iprl,  who  whc 
first  seen,  throe  weeks  ago,  had  it  virion  of  ,\,  which  is  rapidly  fl})p^<lHchin^;  Ihe  nornial' 
under  the  use  of  mercurial  iuuiictiuna.     Iu  this  ca&e  the  choroid  does  not  appesu-  to  be  in- 
volved. 
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sfv^  of  inflammation  as  a  part  of  intra-uteriiie  ocular  disturlMuicc  may  be 
mwpiiawi  in  addition  to  tlie  oilier  perniaiiput  sec|uela],  such  as  pos^terior 
synwlila,  complicate  cataract,  etc. 

In  the  hei-editar\'  form  of  the  disease,  where  the  ophthalmic  symptoms 
ap|)ear  in  a  swmin^Iy  healthy  organ  Pome  time  ailer  birth,  coarse  changes 
in  tjjp  choroid,  retina,  and  optic  nerve  have  all  Iwcn  noted  liy  many  olj- 
9MVWB.    Irregular  atrophic  ai'eas  Iwrdered  by  blackish  pigment  at  times; 

II,  dirty  red-gray  disks,  with  diniinij^hed  calibre  of  the  retinal  vesijols; 

iferatiou  of  pigment  epitheJiiim  into  t!ie  lymph-channels  of  the  vessels 
of  the  retina,  giving  pictin-es  closely  simulating  pigmentary  ix^tinitis,*  have 
ill  been  found. 

Retinitis,  not  only  as  an  extension  from  choroidal  inflammation,  as  in 
Xtttleship's  most  interesting  case,*  in  a  nine-year-old  boy  who  gave  an 
iitKleniable  family  history  of  contagion,^  but  also  ns  a  prolmble  idiopatliic 
tli'siHTlor,  has  been  recorthxl.  Optic  atrophy,  witliout  other  gn)ss  ophthal- 
iTJos(Y)pie  change,  probably  the  result  of  some  inlmerauial  lesion  or  dii^turl)- 
ant'e  of  the  optic  nerve,  has  also  been  seen. 

In  opposition  to  Cohnheim's  assertion  *  that  he  has  failed  to  detect 
tubercles  in  the  choroid  in  sijuilar  conditions  of  the  intestines  and  lungs, 
the  same  observer  has  ineontestably  shown  their  presence  in  viiliarif  tnhefcn- 
/««*;  this  latter  assertion  lieing  substautiatiHl  by  both  Manz*  aiul  Buseh.* 
Al^(?r  most  careful  and  painstaking  investigation,  Lawford^  has  even 
(Innonstrated  the  presence  of  the  haeillus  tuliercnlosis  in  the  choroidal 
^k-powta.*  Wads  worth  also  rejwrts  bacilli  in  a  similar  growth  wliieli  had 
it* initial  |wiiot  in  the  ciliary  region.  Fmm  this  it  is  probable  thsit  the 
iiiilure  to  fiud  them  by  so  many  writers  is  dei>oudent  either  upon  the  char- 
a^crof  the  tubercles,  the  iieculiar  idiosyncmsy  of  the  patient  examined,  or 
the  tkiilt  of  the  observer. 

Probably  the  first  ophthnlmoseopic  description  of  the  jnx^sencc  of  tulK^r- 
fksln  the  choroid  was  made  by  Von  Jaeger,"  followixl  by  Von  Graefe.*** 

They  appear  as  nf>dules  with  whitish  summits,  graduully  fading  into  a 
yellow  tint,  and  at  last  assuming  the  color  of  the  ctioroid.  In  size  they  are 
'Xlrpracly  variable,  ranging  from  less  than  a  millimetre  to  an  area  larger 
ll»»that  of  the  disk  itself.     Tiieir  number  is  very  inconstant,  ranging,  as 


'  At  the  present  time  the  writer  is  stutJyini;  such  u  c'ii5e  at  Dr.  Wm.  F.  Norris's  clinic 
>l^VilU  Eye  Hospjitil,     In  this  cAfC  the  upper  5ncist>rs  ure  cbHrnc'tPristic. 

'Tmnsttctions  of  Ihi*  Ophthulmn]ogical  Society  of  Ibo  United  King:dom,  ii.  GO. 

'In  this  cas<>,  Nettle*hip  jiiys  thiit  '*  the  tipp«imnces  in  the  loft  were  like  those  in 
^"te  V.,Fig.  1,  of  Liebreic'h's  Allrts ;  thnso  in  the  Hi^ht  ix:»5enibled  Phite  IV,,  Fig.  1." 

*Archiv  fiir  Ophthiihnologie,  xiv.  1. 

*lbid.,ix.3. 

•Aithiv  f&r  Patholoiyiwhe  Anntomle,  xxxri.  448. 

'  TmnMctiona  of  the  Ophlhalmolocrioil  Society  of  the  United  Kincrdom,  vi.  848. 

'Tinwaclion^  of  the  Ainfrio«iii  (JphtluilinoloiricMl  Sncipty,  1883. 

•Otticrreichlifche  Zejt^chrift  fur  Prulaisthe  Heilkunde,  juntmry,  1866. 

"Afchiv  fijr  Ophthtilitiologie,  xiv.  I. 
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Coliiilieini '  has  shown,  from  a  single  spot  to  more  than  tifly.  Large  aggre- 
gations are  often  present.  If  sueh  ma?>smgti  be  large,  as  in  the  aeeoni- 
panyiug  mouatint,  taken  from  Lawford's  ease,'  the  retina  will  be  markedl) 
bulgeti  forward  by  tlie  overlying  retinal  vessels,  whereas  the  smallest  ones 
are  invisible  ujwu  aceount  of  the  overly  tug  epithelium.  As  they  grow 
however,  the  superimposed  tissues  degenerate,  and  thus  allow  the  tuber* 
culous  mass  to  heeome  more  and  more  visible,  until  at  last  from  a  doubtful 
shimmering  area  the  mxlnle  bursts  into  view  tis  a  prominent  unpigmeuted 
spot.     As  a  rule,  the  niaeular  region  is  preferred  (see  the  monotint). 

In  some  instanees  these  fundus-etmnges  may  antedate  the  api>earancc 
of  the  geuenil  inflammatory  symptouis :  thus,  Fraenkel  ^  i'ejK)i'ts  nueh  au 
exception,  and  Sti^ffan  *  has  seen  tlieni  six  weeks  iwfore  the  outburst  of 
a  tulierenlar  meningitis.  In  view  of  these  facts  it  is  positive  that  were 
intraocular  seareh  institutt^l  in  all  eases  of  incipient  meningeal  disease  ic 
young  ehildren,  the  diagnostician  would  niueh  more  fretpiently  l)e  able,  bj| 
the  knowledge  of  their  presence,  to  determine  if  this  were  the  true  eharac;: 
ter  of  the  intracranial  disturbance.  In  such  instances  among  children: 
very  little  is  to  be  expectwl  from  subjective  syniptoms,  because  visio 
is  not  necessarily  aflTectt^d,  and,  when  aiUrted,  is  so  only  when  the  adl 
jacent  choroidal  and  retinal  elements  begin  to  suffer.  Should  the  cliiL 
have  an  acute  attack  of  meningitis,  the  ophtlralmosccipic  piiiure  may  I 
quite  ditterent ;  tlie  iieuro-retinitis  quickly  establishes  itself,  the  retiua 
arteries  become  pressed,  the  venous  channels,  as  shown  in  Ijawford*s  cas— 
choke,  and  fine  striati'd  hemorrhages  may  even  apjiear  throughout  tl^ 
ground.  This,  however,  is  l>y  no  means  a  necessary  accompaniment,  as  w 
a  case  of  tubercles  of  the  choroid  diagnosed  ophtlialm<.)scnpically  one  dsmi 
Ijefurc  the  patient's  death  from  acute  tuberculosis,  Wells*  found  an  almfi«! 
utter  want  of  iutraocular  disturbauce.  In  this  case  Vernon"  demonstrates 
the  presence  of  the  tubercles  in  the  choroid  by  the  microscoi>e.  Beariu* 
in  mind  Stricker^s  obsen'ation  (quoted  by  Gowers  and  Norn's),  that  th^ 
may  become  recognisable  in  from  twelve  to  twenty-four  hours,  wc  shout 
not  rest  content  with  a  single  study  of  the  fundus  when  it  is  imptu-laut  t::^ 
note  their  presence. 

Whether  it  would  be  wise  to  follow  McHartly's  example^  in  enucleating 
an  eye  coutaining  a  ra|)idly-increasing  intraocular  growth  supposed  to  be  s 
local izeii  tuberculosis  of  the  choroid,  in  order  to  prevent  geuend  infection^ 
it  is  impossible  to  say.     Both  Mules  *  and  Eperou '  strongly  advocate  this 

'  Bprliner  Klinische  Woe henseh rift,  1869,  No.  4. 
TrunsiK'tions  of  the  Ophlhulmologicttl  Society  of  the  United  Kingdom,  188t>t  p.  348. 
Jahrbuch  fur  Kinderheilkunde,  Bd.  ii. 
Op.  eit.,  1870, 

A  Treatise  on  the  Diseases  of  the  Eye,  Amer,  ed.,  by  C.  S.  Bull,  1883. 
Royal  London  Ophthalmic  Hospital  RoptJrta,  ii.  108, 

Tninsactions  of  the  Uphlhnlmolojfical  Society  t>f  ih©  United  KingdoQi,  viii.  197. 
Ophthalmic  Review,  JHUUiiry,  1886. 
Archives  d'Uphtulmologie,  1883,  p.  485. 


TVtucvuxtB  or  THE  BsTtXA  AKD  CHOROID.    (Lawford.  Tmiisaotloiis  of  llie  OphthAlmolocric&l 
Sodetj  of  the  United  Kingdom,  IB86.) 
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pRxx^ilnre,  the  latter  deeming  it  lost  time  to  restart  to  either  medicines  or 
hygiiiiic  measures.  At  any  rate,  one  must  l>e  very  careful  in  attemptiug 
to  di?riile  tbis  most  difficult  pnitjlem,  whicli  seems,  to  the  writer's  miod 
at  least,  a  question  that  can  be  decided  only  by  obtaining  a  «:)nsen8us  of 
opinion  from  several  authoritative  |»ei'smis  in  ea^i-h  iiulividtuil  rase. 
Of  much  interest  is  Mules's  iustance  in  a  teu-year-old  girh^ 
Yery  frequently  the  presence  of  the  f/ray  tuhcrdc  lias  been  demonstrated 
in  tissues  of  the  retina  and  the  ojdic  Jierve.  One  case  is  noted  hy  Perls ' 
in  which  the  uveal  tract  seemed  to  Ix;  jmrtially  implicated.  Cliiarl  ^  reports 
M  instance  where  the  disk-tissue  apj>eared  infiltrated,  causing  the  nerve- 
hml  to  become  quite  prominent.  Both  Cruveilhler*  and  Hjort*  show 
stt-oDil-nerve  deposition  as  far  hack  as  the  chiasma.  Lawford  ^  cites  a  case 
(if  a  five-year-old  boy  suffering  from  tubercular  meningitis  (see  the  case  in 
greater  detail  in  the  section  on  the  Choroid),  where,  in  spite  of  the  optie 
Deiiritis  and  the  large  aggregation  of  tubercular  material  in  the  choroid  at 
tl»i'  situation  designated  in  the  monotint,  the  retina  and  the  optic  nerve 
werenuinvolved. 

Leprosy. — This  dread  disease,  with  its  definite  VjacillnSj  fortunately  is  so 
i^reiu  this  country  that  in  reality  it  is  known  to  us  as  a  curiosity  only*  Its 
ne^^mptorae,  as  a  jiart  of  the  general  destructive  conditions  through  Axhich 
the  tisnes  pass,  are  a.*?  multitudinous  as  tht^  structures  of  the  organ  itself 
Xotliing  seems  to  escape ;  nerve-substance  becomes  iuhltrated  with  the 
Jx^uliar  <'eIl-form,  as  shown  by  Virchow  ;^  corncid  tissue  becomes  invaded, 
^  exhibited  beneath  the  microscopes  of  Bull  and  Hansen  ;  *  whilst  the 
•horoid  and  even  the  retina,  atToniiug  to  the  researches  t»f  the  same  ob- 
si'rvcfs, do  not  escajie.  Although  Pollock*  justly  tells  us  that  "the  disease 
of  the  eyeliall  is  largely  ciliary  in  origiu/'  yet  by  continuity  of  tissue  the 
'horaiil  and  retina  at  lust  become  inhltratal,  and  in  Si)me  instances  total 
''*  of  sight  and  even  destruction  of  the  globe  itself  are  brought  about, 
*"  most  cases,  however,  the  degenerative  proc^^sses  iu  the  anterior  segment 
^^^Uie  organ  cause  the  onlinary  setpielce  of  shriirkage  to  appear,  while  in 
^*ne  others  increased  iutraotadar  tensioUj  with  all  its  evil  cousequences, 
^v  ensue. 

ITjvin  account  of  the  early  disorganization  of  the  tissues  iu  the  anterior 
J^rt  of  the  eye,  the  ophilialmosct^pe  ofk-u  fails  to  give  any  of  the  initial 
appearances  of  iuhltration  in  tlie  choroid  and  retina.     Pollock,^^  however, 

»  Medical  Times,  1884,  ii.  80. 

'  Arehiv  far  Ophthalmologie,  xix.  1. 

»  Wiener  Med.  jBhrbucher,  1877, 

•  Arv»t.  Path.  Gen.,  1862. 
»  KUnieche  Monat^Wattt^r  fur  AuRcnheJlkunde,  1S67,  S.  166. 

•  TmnKactinns  of  iho  Ophthalmol* pgicul  Society  of  the  United  Kingdom,  ISSGj  p.  346. 
'  Kmnkhftftrn  Goschwulste. 

•  Thi'  Leprous  Diseas^is  of  the  Eye,  1873. 
'  l.«prasy  ji^  a  Caiue  of  Blindnefic,  1889,  p.  70. 
••Op.  cil.,p.  W. 
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asserts  that  no  atrophic  or  pigment  spots  in  the  choroid  have  ever  been 
observed  ophtlialnioseoptfiilly.  Bull  aud  Mausoii'  state  that  they  often  eaw 
"a  light  grayish  obscuratiun  of  the  parts  of  the  retina  which  surround  the 
optic  disk,  with  a  relative  tenuity  of  the  retinal  arteries,  at  poet-miirtem 
exaniiuatiou."  m 

LESIONS   DEPENDENT   UPON   TOXICS    INTRODUCED  INTO   TllK 

SYSTEM. 

In  countries  where  qninine  is  used  extensively,  eases  showing  the  toxic 
efi*oets  upon  the  sot'ond  nerve  have  been  noted.  Thus,  Knapp'  gives  an 
aeeount  of  a  female  ehild  of  seven  years,  sufTering  from  malaria,  In  wh<»tn 
fre<pieutly-repeated  eneniata  of  ten-grain  doses  of  the  drug  caused  blindness 
in  six  days,  followed  by  phosphenes.  Upon  cessation^  central  vision  gradu- 
ally returned,  but  iM^ripheral  vision  remained  somewhat  impairt>d.  He  cites 
two  additional  eases  in  bi>yf>,  agtnl  seven  and  eight  yeais,  where  blindness 
soon  su|>erveneil  upou  large  doses  of  quinine,  the  loss  of  vision  only  gra<1u- 
ally  and  im|>erft>(rtly  returning.  E.  Williams  (he.  eif,)  re|H.irts  a  similar 
instance  after  a  single  iugestion  of  a  large  dose,  in  a  fburteeu-year-uld  lad, 
who  l>eeame  totally  blind  in  four  days. 

The  blindness,  which  is  sudden,  is  genemlly  associated  with  a  teniporar)' 
deafness  with  tinnitus,  which  lasts  ab<mt  a  day.  The  blindness,  w  hieh  \» 
miieh  more  |jersistent^  gradually  lesse^ns  until  good  central  and  fair  periph- 
eric vision  are  ubtained.  Curiously,  during  the  convalescence  central  cijlor 
Bcotomata  are  siiid  to  ap|jear.^  At  first  the  ophthahnoscojie  shows  a  retinal 
condition  whicli  closely  simulates  embolism.*'  The  retinal  vessels  (both 
arteries  and  veins)  are  greatly  contracted,  and  their  contents  can  lie  removed 
by  very  slight  prcssui-e.  Vorhies  (quotetl  by  Gowers)*  asserts  that  he  has 
found  the  choroidal  vessels  also  empty.  Gradual,  though  incomplete,  res- 
toration of  both  form-  and  c<jlor-vision  takes  place,  the  first  appearing  to 
be  regainetl  much  the  sooner.  What  tfie  rafhnale  may  be  it  is  not  possible 
to  say,  though  most  likely  it  is  dependent  ujHni  vaso-niott>r  disturhjinces, 
gi\nng  rise  to  local  changes.  We  must  iTmember,  however,  as  Xorris  •  says, 
that  "  in  many  of  the  i-eportetl  case's  it  is  diftlcitlt  to  decide  |>ositively  how 
much  of  the  amaurosis  is  due  to  the  quinine  aud  how  much  to  the  disease 
for  which  tlie  jiatieut  is  under  treatment ;"  he  believing  that "  this  is  esj^ecially 
true  where  the  patient  has  been  suffering  from  severe  intermittent  fever  or 
from  exhausting  hemorrhagic  implicating  uterine  disease,  which  are  well 
known  frequently  to  produce  complete  atrophy,  with  shrinking  of  tlie 
vessels." 


'  Op.  cit.,  p.  71. 

'  Archives  of  Oplrthalrnolc^gy,  x,  220. 

'  Neul,  Traite  couiplit. 

•  S^-e  Gruf^ninsx,  Arehivos  of  Oplithnlmolouy.  x.  81.t«nd  Bmwn,  TraosacUoos  of 
Oplithalmologioiil  SiK:'iety  of  tlie  United  Kinirdoiu,  vli.  lyj^. 

^  Mvti\cn\  Of4iilmliii«.sri>|.y,  1882,  ji.  2;J8. 

•  PepiK-Tft  SysU'iu  t>f  iledicinUf  vuL  iv. 
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One  peculiarity  of  the  disorder  as  s|x>ken  of  by  Gowers  '  is  that,  "  whilst 
"tile  symptoms  are  passing  offj  rolapsc*s  may  be  produced  by  insignifii^Dt 
<lo*«  of  quinine.** 

As  amblyopia  from  tobacco,  comparatively  so  common  among  male 
adults^  may  at  times  he  found  in  younger  subjects,  though  of  course  very 
rarely  in  cbildreD,  a  brief  description  of  the  symptoms  will  he  given. 

From  the  time  of  Mackenzie's  assertion  that  most  cases  of  amaurosis 
wiire  cau-scd  by  tobacco,  which  was  consi^lenihly  modififHl  by  Hutchinson,* 
to  tl»e  latest  analyses  by  Browne/  much  has  been  written  fur  and  against  it. 
The  latest  and  most  important  researches  by  Ulithoff  *  show  that  the  lesion 
is  an  axial  inflammiitiuu  with  consecutive  atrophic  chnngt^  of  the  retro- 
bulbar portion  of  the  optic  nerve,  generally  close  behind  the  globe  itself. 

In  the  incipiency  of  the  attack,  the  optic  nerve  head  apjK*ars  somewhat 
CEclcmatous  and  the  veins  of  the  retina  are  apparently  toitnous.  As  the 
case  progresses,  signs  of  atrophic  degenenitiou  Ixicome  manifest,  the  disk 
ap\K?ars  of  a  peculiar  red-gray,  with  a  decided  loss  of  capillarity  to  the 
temporal  side,  and  the  retinal  vessels  diminish  in  calibre.* 

Negative  color  s<?otomata,  especially  for  gretni  and  red,  either  centrally 
ortjoraewhat  exceutrically  placed,  are  found  early  in  the  case.  Later,  they 
become  larger,  and  either  unite  with  the  blind  spot  of  Mariotte  or  extend 
some  distauce  around  the  fixation-point.  Both  blue  and  yellow  now  rapidly 
difflpijcar^  until  at  last  the  scjotomata  become  positive  in  tyi>c  and  tnuse  a 
conscious  defect*  in  the  visual  field.  At  this  time  the  concentric  limitation 
of  the  various  tiehls,  which  has  kvn  progressively  increasing,  becomes  very 
gnat  for  both  form  and  the  remnants  of  color-perception  left. 

Prognosis  is  always  go^xi  when  the  case  is  seen  early.  Trtuitment  con- 
sists in  total  al>8tiueuce  fi-om  tobacco.  Strychnine  and  the  best  of  hygiene 
should  be  emphncd. 

Alcohol  amblyopia  is  rarely,  if  ever,  seen  in  children.  The  ophthalmo- 
scopic signs  ami  the  visual  sym[)toms  are  aln^ost  identical  with  those  of 
^Woo,  In  fafi,  this  is  to  be  expected,  since  the  toxic  etfeets  of  the  drug 
^  most  probal>ly  U|>on  the  same  strands  of  optic-nerve  fil)rcs. 

Prognosis  is  favorable.      Treatment  consists  in  abstinence  from   the 
^ployment  of  the  toxic  agent. 

A  doubtful  case  of  thcine  amblyopia  is  reported  to  have  been  seen  in 

Salicylic  actdf  either  by  itself  or   in  conjunction  with  some  base,  is 

'  Mwlical  Ophtbalrao«.'npy,  1882.  p.  2S9. 
■  Medioo-Chirurgical  Transaeliona,  1867. 
'  LiverpcM>l  Medico-Chirurgical  Journal,  January,  1888. 

♦  Archiv  fur  Ophthalmologic,  1886,  iv.,  and  1887,  L 

*  In  many  cii«e«  u  seen  in  adults  there  aru  an  i a dfscri liable  tint  and  appearance  of  the 
J*^**Te-heftd  which  »eera  alnnost  pathogiionionic. 

•  Infrequently,  as,  for  instance,  when  ihe  study  of  color-changes  constitutes  the  work 
*>t  the  p«tk-til,  triflin)^  changes  in  grwn  und  r«i  ure  rec<i.t;nizwl  quit©  early  in  the  case. 

'  AnnuiU  of  the  Universal  Medical  tJciencea,  1888,  iii.  126. 
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said  bv  Reiss  to  have  given  ocular  symptoms  simulating  tliLise  of  qyinioe. 
Gatli '  Dotes  au  inatauee  of  t<cmpurary  dijtiuess  uf  visiou  from  a  dose  of  oue 
luindred  aod  twenty  grains  of  sidicylate  of  stxiiiim.  The  jjatient,  a  sixteen- 
year-old  girl,  wai?  yiifferitig  from  au  acute  attack  of  ailicular  rheumatism. 
The  fuudiis-ocLili  changes  were  limitetl  to  undue  fulness  of  the  retinal  veins. 
Both  pupils  were  dilated.  Schilfer^  gives  an  account  of  hallucinations  of 
vision,  lasting  one  day,  following  an  enema  of  seventy-five  grains  of  the 
same  drug. 

It  frequently  occurs,  and  in  fact  constitutes  one  of  the  physiologitnl 
proofs  of^  the  assimilation  of  the  drug,  that  #a»/o7mi,  given  ordinarily  as  a 
verraiftige  in  children,  produces  xanthopsia,  which  lasts  several  hours.  Of 
some  imporlauce,  however,  are  the  results  ujkiu  the  fundus  oculi  which 
ai*e  occasioued  by  much  larger  doses  of  the  dinig.  In  such  instances, 
Hubnormal  color-ixrceptiou,  iissix-iated  with  marked  diminution  of  central 
vision,  is  more  prof bu ml  and  lusting. 

Mittendorf*  i-eportsan  instance  of  visual  impairment,  with  central  sooto- 
mata  for  green  and  red,  in  au  adult  j>atient  who  had  been  taking  from 
forty  to  sixty  grains  of  diloral  hydnde  daily  for  six  mouths.  The  nerve- 
head  appeared  "  muddy,"  Upou  the  patient's  ceasing  to  use  the  drug,  and 
aiVer  the  administration  of  strychnine,  vision  rapidly  improved  and  the 
seotomata  disappeared. 

Koyes  *  mentions  that  **  gi-eat  and  sudden  amljlyopia"  has  been  caused 
by  omnie  acid. 

3Ii/iiMoxhiej  the  iKiisonous  ptomaine  said  to  originate  in  diseased  mus- 
sels (with  physiological  eif'ects  strongly  resembling  those  of  curare),  is  said 
by  Dutertre  *  to  produce  visual  troubles. 

A  very  curious  instance  of  bine  disetjloration  of  the  eyc»-gnninds  has 
l>een  seen  by  Litteu*  in  a  ])atieut  iinihyimeil  by  nUro-brnzol  containing  ani- 
(ine.     In  tliis  case  the  entire  surface  of  the  body  was  similarly  discolored. 

Tile  toxic  action  of  ieady  like  that  of  many  of  tEie  other  poisonous 
agents,  prmlnces  either  temporary  blindness  without  any  visible  fundus- 
lesiou,  optic  neuritis,  or  simple  atrophy.  The  first,  which  is  generallv 
both  sudden  and  extremely  transient,  fails  to  show  any  distinctive  oph- 
thalmoscopic signs.  The  second,  which  is  quite  pronounwKl  on  Iwith 
sides  as  a  rule,  with  numerous  feathery  hemorrhages  from  both  con- 
tracted arteries  and  distended  veins,  is  frwjuently  recurrent  in  its  inten- 
sity. At  times  there  may  lie  almast  total  annihilation  of  sight,  lasting  for 
a  day  or  two.  These  Ioshi-s  oi*  vision  a|>pcar  to  have  no  relation  to  anv 
visible   changes   in   the   fundus   oculi,   and   seem    to   be   associated   \iith 


>  OazzetU  degli  Ospitali,  Miliin,  ISSO. 

'^  Aiohiv"?*  Meiisudtes  de  Mvdwine  et  Cbirurgie,  1887. 

'  Opluhwlniic  Review,  Octollx'r,  1888. 

*  A  Ttxt-B<xik  on  Discusi^s  of  the  Eye,  1890,  p.  6S4. 

*  Rwiieil  d*0|>htrtliii<jli>gie,  1887. 

*  Ceiitnilblttit  fiir  Praktificlie  Augvuheilkunde,  April,  1881. 
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visual   distiirbauce.      Wadsworth  ^   reports  a  vcn"  In- 
teresting caise  of  double  opti*.'  neuritis  with  ophthalmoplegia  from   lead- 
poisooiog  (complicated  by  typhoid  fever)  in  n  oiuc-year-old  boy.     Hutchin- 
son '  reports  several  instances  of  optic  neuritis  which  were  followed  by 
atrophy.     The  thinl  form,  which  may  be  either  simple  or  constx-iitive,  is 
manifested  by  a  gnuliial  dct-rease  of  the  capillarity  of  the  hi^d   of  the 
Den'e,  with  lessening  of  the  retinal-vessel  calibre,  until  sight  is  absolutely 
lost.    Wells ^  gives  the  notes  of  a  ciise  of  complete  blindness  from  tlie 
consecutive  type  in  a  young  woman,  a  worker  in   had.     The  writer  liaw 
at  present  a  most  interesting  case  of  this  type  in  an  adult,  who  is  fast  be- 
dmiing  blind.    Careful  analysis  of  definite  volumes  of  the  urine,  the  saliva, 
tb'imsal  mucus,  and  the  teal's,  by  Dr.  John  Marshall,  revealed  the  presence 
of  certain  percentages  of  lead  in  every  excretion  but  the  last.     The  descrip- 
tion of  the  funcl US-changes  and  the  transient  peculiarities  of  the  fields  of 
vision  in  this  ca.se  will  be  reserved  for  future  publication. 

In  all  the  cases,  eephaloimtfiic  symptoms  arc  so  fre<jueutly  apparently 
\is\h\ii  that  the  utmost  cantion  must  be  exercised  before  any  absolute  diag- 
iif«s  is  given.  In  fact,  the  presc^nw  of  lead  in  the  tissues  and  excreta,  and 
tlie other  patliognonionic  symptoms  of  jsaturntne  intoxication,  such  as  wrist 
dr»jp,  colic,  etc.,  are  the  only  ceitain  cvidenees  of  the  causative  factor. 

In  many  cases  of  pi-olonged  poisoning,  the  renal  apparatus  is  made  to 
suffer  to  such  a  degree  that  both  albumen  and  tube-casts  can  Ite  rradily 
detected  in  the  urine.  From  this  fact  the  query  arises.  Does  lead-absoq> 
tiw  mean  endarteritis,  with  all  its  dii'e  Cfjnsciiucncfs,  just  as  is  found  si* 
fr«|oently  to  be  the  case  in  so-calletl  Bright's  disease  ? 

la  both  the  neuritic  and  the  atrophic  form  the  prognosis  is  verj'  bad. 
file  amblyopic  variety  can  be  frequently  bettered  by  the  use  of  iotlide  of 
poiaj^ium. 

The  symptoms  of  the  action  of  volatilized  ma-cnry  upon  the  nervous 
sv'steni  are  well  known.  As  a  pail  of  these,  both  optic  neuritis*  and 
atmphy'  have  been  observed.  The  doubtful  influence  of  acute  hydrargyria 
upon  the  kidneys  must  be  borne  in  mind  in  these  cases. 

True  ar^yria,  independently  of  the  beautiful  pictures  of  conjunctival 
seining  as  shown  by  Grossman"  to  have  lieeu  produced  by  topical  applica- 
tiousof  sti-ong  solutions  nf  nitrate  of  silver,  has  been  found  by  lleimer^  to 
liave  existed  in  the  Bclerotic  sheath  of  the  optic  nerve.  Gowers^  states  that 
"»ilver-poisoning  is  said  to  be  accompanied  by  amblyopia  in  addition  to  the 


'  Truneuctions  of  the  American  Ophtbnlniological  Society,  1885,  p.  54. 

'  Royal  London  Oplithalmic  Hospital  Reports,  vi.  1,  and  vii.  1. 

'  A  Treatise  on  the  Disease*  of  the  Eye,  1883  (American  edition),  p.  600, 

•  Gfllezowskit  Des  Amblyopies  et  Amauroses  toxiquea. 

•Oatli,  Gazxetta  degli  Ospitali,  Milun,  1880. 

'Ophthalmic  Review,  June,  1888. 

^  Quotixl  in  Cowers 's  Mcidic&l  Opbthaiiuoscopy,  1882,  p.  289. 

•Op.  dt,p.  239. 
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other  symptoms  of  arg^yria."  A}i;ain,  \t  must  be  remoni Irxred  that  kidWy- 
aU'et'tiuiis  ami  vascular  disease,  which  are  so  prevaleDt  iu  certain  forms  of 
chronic  metallic  poisoutiig,  may  play  important  parts  in  the  pnxluctiou  of 
visual  distil rlmn«  and  optic-nerve  inflammation. 

Arsenunl  poisoning ^  like  lead- poisoning,  is  apt  to  give  rise  to  marke 
nervous  symptoms.     As  witli  mercury,  the  usual  mode  of  entrance  of  arsenifl 
into  the  system  Is  by  iuhalation.     Dana,  however,'  reports  a  case  of  optkl 
neuritis  with  other  nervous  grou|)iugs  ibllovving  an  acute  poisoning  by  th 
drug.     8eguiii,^  in  speaking  of  chorea  and  its  treatment  by  arsenic,  sav 
that  he  has  never  seen  symptoms  of  muhiple  neuritis  or  of  optic  neuritis 
from  t!ic  mctlicitial  use  of  arsenic. 

In  addititm  to  the  ordinary  toxic  effects  of  the  constant  inhalation  of 
the  vapor  of  bmdphide  of  carbon  and  chhride  of  sulphur,  (>phthalmic  symp- 
toms have  been  ncjtcd.  Nettleship^  cit(?s  an  instance  of  a  young  man  of^, 
twenty  years  who  had  been  employed  in  an  india-rubber  works  for  ten^ 
months,  whose  vision  had  failed  to  ^,  with  a  central  defeci  for  red.  The 
visual  fields  were  said  to  be  normal,  whilst  the  optic  disks  weit*  |>ale  and 
slightly  hazy,  these  synii>t<ims  Ix^ing  jmrtly  relieved  by  discontinuance  of 
work,  Huguenin  ^  gives  two  eases,  the  first  in  a  fifteen -year-old  Ikjv,  who, 
afler  four  months'  exposure,  had  failure  of  vision  and  was  unable  to  recog- 
m*ze  green.  Nine  months  later  vision  was  bettered.  The  stH>oud  case,  a 
girl  who  had  been  exposed  fi>r  two  years,  had  "chromopsia"  (red  and 
green),  with  failure  of  sight.     Becker*  notes  a  ra«>st  instructive  instance. 

In  nearly  every  instance  the  patient  gazes  as  it  were  through  a  fog, 
this  symptom  becoming  morc  pronounced  when  the  patient  is  tired  or  fast- 
ing. Central  scotomata  have  been  found,  whilst  the  optic  ueTve  itself fli 
frecpieutly  sliows  signs  of  a  low  grade  of  chronic  inflammation.  Prognosis 
is,  as  a  rule,  good.  Ti*catmeut  consists  in  the  avoidance  of  the  fumes  of 
the  drugs,  together  with  the  use  of  both  local  and  general  hygiene.  During 
the  attack,  Nettleship  employed  .strychnine  in  his  case,  seemingly  to  advan- 
tage, after  having  unsuc(X''Ssfully  tried  "the  constant  current.''  Lavigerie* 
claims  good  results  from  the  use  of  strychnine  and  iodide  of  potassium. 

UNCLASSIFIED. 

Aa  shown  by  Leber/  rdiailui  piffmentoaa  is  a  chronic  disturbance,  which 
consists  in  proliferation  of  connective  material  associated  with  degeneration 
of  nerve-tissue  and  wandering  of  pigment-massings  into  the  substance  of 
the  retina.  From  this  last  ohjective  condition  of  the  disorder,  which  in 
reality  is  sometimes  wanting  (?),  the  disease  receives  its  name. 

1  Brain,  ix.  466.  '  New  York  Me<)icft1  Journal,  April  6,  1890. 

*  Tmnsactions  of  the  Ophthftlmological  Society  of  the  ITnited  Kingdom,  v.  149. 

♦  Tb^se  de  Paris,  1874. 

*  C^ntrulWtitt  fiif  Pmktis<>he  Augenheilkunde,  May,  1889. 

•  Jour,  de  Medecine  et  Chirurgie^  1887. 

^  Onefe  uud  Sueniisch,  Uundbuch  der  Qesttmmten  Augenheilkunde,  B«nd  v- 


Retimtw  Piovsktosa,    (Jaeyer,  Beltrigt  zur  Pathctlogie  des  Augea.  Plate  XXXVll 
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These  ronditions,  which  are  more  exteusive  in  the  perlpiieral   |x>rtioas 

of  the  i*etina,  gradually  advauce  towards   tJie  ivgion  of  the  yellow  spot. 

Atrophic  degeneration  of  the  optic  nerve  exteudiug  outwanlly  soon  shows 

itself  ophthalmoscopicidly,  whilst  the  degeneration  arxsis  even  posa  inwardly 

beyond  the  point  of  intracraniid  crossing. 

Ophthalnioswjiieally,  the  Itiiidus-ocuU  chauges  are  very  apparent.  As 
shown  in  the  accompanying  monotint,  taken  from  Jaeger's  Atlas,  the  pig- 
mentary deposit  lies  far  out  in  the  jx-riphery  of  the  groond  and  stands 
oomjiarutively  well  iJjrward  in  the  retiiiai  layers, — the  rnassings,  as  a  rule, 
liaving  a  much  less  decided  preference  for  the  tempoi'al  side  of  the  ground. 
The  pignientati<3n  itself,  as  tun  Iw  ix^adily  seen,  assumes  a  distinctly  hone- 
corpuscle-like  appcamnce.  Ofttimes  these  massings  seem  to  follow  the 
course  of  the  main  retinal  stems.     Throughout  the  eye-ground,  though  leas 

E|>ronoiinced  in  the  macular  region,  tliere  is  marked  absorption  of  the  pig- 
ment epithelium,  which  allows  tlie  larger  underlying  choroidal  vessels  to  be 
plainly  visible.     At  times  the  rt^tina  itself  between  the  pigmeut-aggrega^ 
lions  appears  as  a  grayish  film.     Both  series  of  retinal  vessels  are  small, 
Ti^ith  thickening  and  ojiacification  of  their  walls.^     Curiously,  the  tissues  in 
the  macular  region  seem  to  remain  intac-t  for  a  long  tirae.^    The  nerve-head, 
which  at  first  is  reddish  gray  in  tint,  becomes  more  and  more  gray,  until  at 
last  it  assumes  a  dull-white  appcurauee. 
In  the  early  stages  of  the  disease,  an  increasing  inability  to  see  properly 

in  dim  light  manifests  itself,  this  incom}M?tency  of  vision  frequently  show- 
ing itself  by  the  patient's  stumbling  over  large  objects  situated  in  unaccus- 
tomed place*.  Again,  the  |iatieut  will  assert  that  there  is  a  gntilual  lessen- 
ing of  the  area  of  vision.  As  the  case  grows  worse,  both  peripheral  and 
central  vision  fade,  until  at  last  abs(»lutc  (or  almost  complete)  blindness 
ensues,*  Fortunately,  in  some  cases  the  condition  remains  stationary  at\er 
reaching  a  certiiiu  point. 

The  disease  is  said  at  times  to  he  congenital,  or  it  may  ajjix^ar  early 
in  life.  There  can  be  little  doubt  that  it  is  distinctly  hereditary.  The 
writer  has  notes  of  six  eases  in  four  geuei-ations,  tlie  order  of  sequence 
being  from  an  affected  mother  to  three  aflectetl  grandsons  and  one  atlected 
gmnd-<laughter  by  an  unatfectal  father;  another  (the  first)  diiughter 
(imaHected)  of  this  father  having  one  !>oy  and  one  girl, — the  boy  being 
alfected.     Consanguinity  existed  in  this  grouping. 

Prognosis  as  to  Ix-tterment  of  sight  is  always  l>ad.  Although  treatment 
has  l»ecn   found  of  little  or  of  no  value,  yet  Hasket  Derby's  and  Alyles 

'  The  »kelch  docs  not  show  this. 

'  Even  in  the  earliest  itnge  this  is  not  strictly  true,  l»ecause  if  careful  It-slitig  for  central 
color-perception  !)e  mwde  ut  that  time,  evidences  of  flifjht  prreen  nnd  red  subnormal  percep- 
tion tain  be  determined  in  most  instances.  In  contradistinclion  lo  this,  h<>w«*v<>r,  hypernes- 
thttia  haj  tieen  aseierted  in  a  few  case»,— pcjssibly  from  prinmrv  abnumw!  excitiition  ihrfnigh 
•light  ciacerijations  of  chrxjnii"  low-grade  inflanmuilury  chiinges. 

*  At  times  th<%»e  clinical  groupings  umy  be  interferetl  with,  giving  rise  toull  manner  of 
tnoniutouA  *ynjpiomjs. 
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Standish's  suggestions'  for  the  use  of  electricity  should  1>g  conseientiously 
tried  m  every  instance.  Alteratives  in  association  with  the  best  hygienic 
measiii-es  must  iiluays  bo  employed. 

The  works  of  the  older  writers  teem  with  imperfect  histories  of  cases 
of  so-called  hemeralopin.  Wonderftil,  however,  is  the  accurac'v  with 
wliich  iiitraix^ular  conditions  were  p^uessed  at  without  the  use  of  the  »jph- 
thaInios<'ope^  and  most  interesting  are  the  acioounts  of  sailors^  soldiers, 
workers  Ijefore  bright  glares,  travellers  under  the  tropic  sun  and  through 
the  aretic  snows,  who  are  supposed  to  have  l)een  subjects  of  the  disease. 

Tlie  e4)nditions  sometimes  appear  connected  with  scurvy,  iuterferenee 
with  the  functions  of  the  liver,  starvation^  etc.  Forry-  thinks  that  it  is 
rare  in  the  United  States,  and  that  it  is  much  more  prevalent  iu  the  Southern 
States  than  in  the  Nortlicm. 

In  the  great  majority  of  cases  ophthalmoscopic  signs  are  wanting, 
though  Wells*  has  seen  a  slight  dilatation  of  the  retinal  veins.  The  pupils 
are  said  to  be  dilated^  and  the  irides  are  generally  noted  as  sluggish  to  light- 
stimulus. 

The  patients  declare  an  inability  to  recognize  objects  by  feeble  illu- 
mination. At  times  both  i>eripheral  vision  and  central  color-iioreeption 
seem  to  be  below  normal.*  Both  negative  and  ])ositive  scotoniata  have  Ix^n 
found  in  the  visual  fields.  Phosphenea  and  subjective  after-colors  have 
beeo  noted.     Both  eyt«  are  affected. 

The  disease  appears  suddenly.  Prognosis  is  good.  Treatment  consists 
iu  tonics,  taking  care  to  give  the  i>atieu(s  the  best  of  hygiene  and  to  place 
them  under  the  inflnence  of  subdued  light,  as,  for  instance,  in  c<x>l,  comfort- 
able, darkened  chambers,  or,  better^  to  protect  their  eyes  by  smoked  glasses. 

Nettlcship*  notes  the  case  of  a  patient  with  '^stationary  night-blindness 
with  minute  white  spots  at  the  fimdiis."  In  this  case  the  fundus  oculi 
Btvmed  to  be  studded  with  small  non-pigmented  white  dots,  these  being  less 
pronounccil  in  the  macular  I'egion.  The  jiatient,  aged  tweuty-oue  years, 
complained  that  he  had  had  difficulty  in  seeing  in  the  dark  for  as  long  a 
time  as  he  wuld  remember,  Gayet*'  has  deserilicd  two  similar  instances 
under  the  supposititious  title  of  "  Retinitis  Pigmentosa/' 

On  account  of  the  elasticity  of  the  ocular  tissues  and  the  freedom  of 
fluid  interchange,  ghmcomn  in  childhrjod  is  very  rare.  Most  of  the  few 
instances  recoitled  show  either  progressive  myopia  with  stretched  ocular 
walls,  or  iucarccratJon  of  inflammatory  material  iu  situations  where  con- 
stant secretion  and  excretion  are  taking  i>lace. 


*  Transactions  of  the  Ameriam  Ophthalmological  Society,  1887,  pp.  555,  666. 

*  Amprican  Jourmtl  of  the  Medical  Sdenoeg,  April,  1842. 

'  A  Treatise  on  thf  Dtsejisea  of  the  Eye,  188S  (Amencan  tuition),  p.  606. 

*  Fucratjer  (Ueber  ilemerulopie,  18G7)  hiis  found  that  blue,  vi<jlet,  «nd  red  are  the  colore 
that  tire  the  most  ditHctiU  to  recognize  by  thes^e  oases. 

*  Tninaftctions  of  tlie  Ophthaknolugioal  S»x-iety  of  the  United  Kingdom,  1883,  p.  lt>3. 
•Archives  d'Uphtabnohigie,  1883,  p.  38a 


Gladoomatous  Excavatiom.    (Jaeger.  8eitrB«e  «uc  Pathologie  dea  Aiigea,  Plate  XV m,) 
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The  writer  has  seen  two  instances,  one  of  the  secoiiilary  tyi>e  and  the 
otiier  of  uncertain  origin,  at  Dr.  Wm.  F.  Norris's  out-j>atient  service  de- 
part juent  at  Wills  Eye  Hospital.  Both  jmtients  were  boys,  one  aged  eleven 
and  tlie  other  thirteen  years.  In  the  younger  child  the  changes  in  the  ante- 
rior portioD  of  the  globe  were  so  prouonuced '  that  it  was  very  difficult  to 
study  accurately  the  patliologit-al  excavation  iu  the  nerve-head.  Tension 
was  iDcre'ased. 

Id  the  sec<jnd  ♦•ase,  without  any  history  of  accident,  the  sight  of  the 
right  eye  was  said  to  have  been  "always  poor."     Here  also  intraocular 
teDsion  was  increased  (-j-  T  1).     The  field  of  vision  was  markedly  con- 
tracted to  the  nasal  side :   the  pupti  was  larger  than  that  of  the  left  eye, 
ADd   the  iris  was  someM'hat  sluggish  to  light-stimulus.     Vision  with  this 
^aye  equalled  one-ninth,  which  was  increased  to  one-sixth  by  a  correction 
£oT  a  low  amount  of  mixed  astigmatism.     A  shallow  ^  though  well-marked 
glaucomatous  excavation,  more  pronoimced  to  the  temporal  side  of  the  disk, 
--^juld  be  plainly  seen  with  the  ophthalmoscope.     No  marks  of  traumatism 
or  of  opacity  were  discernible.     The  fellow-eye  hud  a  vision  of  one-half, 
-^.vhich  was  bettered  by  a  weak  convex  cylinder.     The  visual  field  was  con- 
t:racteil  in  the  same  way  as  that  of  the  opposite  eye,  but  not  to  the  same 
extent.     Aeoomraodatiou  was  fair,  though,  as  in  the  other  eye,  it  plainly 
indicated  spasm.     No  glaucoma  cup  could  be  determined  positively.     The 
intraocular  tension  was  apparently  normal.     The  better  eye  was  the  fixing 
organ,  the  fellow-eye  wandering  out  during  t!ie  act.* 

Many  of  the  cases  of  ciliary  and  corneal  staphylomata  and  buphthalmos 
eeeii  in  the  young  are  mere  expressions  of  what  would  be  glaucoma  in  older 
subjects  under  similar  circumstances. 
^K  The  opiithalmoseopic  picture  of  glaucoma,  which  is  so  well  represented 
^^tb}'  the  accompanying  reproduction  of  one  of  Jaeger's  plates,  is  typical  of  iu- 
^^^reaacd  intra<x;ular  tension.  The  soil  substance  vf  the  nerve-head  is  pushed 
^'kward  against  itself,  exposing  the  sclerotic  ring  with  its  sharply-cut 
^ge,  against  which  the  retinal  vessels  are  forced.  In  the  bottom  of  the 
patljological  ext^vation  the  flattened  veins  can  be  dimly  seen  with  the  lens 
'^^at  renders  the  scleral  edge  uf  the  nerve  plainly  visible.  By  gradually 
Weakening  the  focussing  jiKiwcr  of  the  ophthalmoscopic  lenses,  the  details  of 
*^he  bottom  of  the  pit  can  at  last  be  brought  into  distinct  view.  Ui>on  ac- 
^^vint  of  the  increase  of  the  intraocular  tension  giving  greater  obstruction 
*^  the  arterial  current  as  it  entei"s  the  globe,  the  arteries  appear  small,  whilst 
^^  oorresjwnding  veins,  for  the  same  reason,  seem  wider  and  more  fiatteued. 
Often  the  excavation  is  c>nly  partial  ;  in  such  cases,  as  a  rule,  it  is  to  the 
*^iriporal  side  of  the  disk.     Again,  an  original  physiological  cupping  with 

'  Afitenor  leucoma  with  nne:-1ike  opAcitics  in  the  lens,  the  sequele  of  a  tmumatism 
'^^tn  ihe  patient  was  six  or  seven  years  of  age. 
'  One  diopter. 
'Curefkil  examioAtion  showed  that  this   was  dependent  upon  insufficiency  af  the 
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an  underlyint::  fir  a  cireum&cribing  pathological  excavation  inay  g'ive  a  ter- 
rsicctl  apiK'amncc  to  the  depression.  S|K)ntaiiGous  venous  puliiation  is  often 
jjreseut,  and  an  art-erial  pulse  may  be  easily  obtained  by  pressure  witli  the 
finger  upon  the  eyel>all. 

The  visual  field  is  frefjnently  characteristic,  the  contraction,  as  a  ml 
first  apjMiaring  to  the  nasa!  side.^     Visual  acuity  is  usually  very  faulty 

Prognosis  is  certainly  bad,  and  treatment  to  be  of  any  value  must  con- 
sist in  iridectomy.    This,  however,  should  not  be  done  without  the  advice 
of  some  competent  authority  and  without  giving  the  palient^s   friends  a 
clear  understanding  of  both  the  immediate  and  the  remote  dangers  of 
ojteration. 

In  countries  such  as  North  Germany,  where  various  preiKirations 
raw  pork  are  eaten,  the  parasite  ci/stka'cvs  eellulosse  has  been  found  l>ctwi 
tlie  retina  and  the  choroid.  AV'hen  in  this  |iosition  the  retina  rapidly  lie- 
comes  detached  and  the  overlying  tissues  grow  opaque  and  tiirbid,  whilst 
surrounding  inflammatory"  change  and  atrophic  degeneration  soon  take 
place.  In  all  such  cases,  even  before  any  gross  local  changes  have  ajv 
jwared,  the  presence  of  the  parasite  cannot  be  determined  with  any  rlegive  of 
accuracy,  although  Stellwag^  says,  "  In  some  rare  cases  the  head  and  neck 
are  rarely  seen  through  the  opacity  as  a  movable,  deeply-rloudc<l  masvS." 
Ofttimes  the  entozoon  be^r'omes  encapsulated.  Becker,^  Schweigger,*  Jacob- 
son,"  and  Devencentiis"  have  all  aecn  such  ca.ses. 

Prognosis  is  always  bad,  even  though  a  considerable  numlx^r  of  suc- 
cessful attempts  at  extraction  of  the  parasite  have  been  made  by  Alfred 
Graefe  and  others. 

As  gross  congenital  subnormal  color-perception  (color-blindn€»<)  exists 
among  us  in  so  great  a  degree,  a  few  words  are  necessary  for  it.-^  study 
and  recognition.  The  colors  most  frecjuently  confoimded  are  green  and  reti  ; 
for  instance,  a  reel  berry  is  not  so  distinctly  separatwl  from  the  green  leaves 
by  its  colorndifference  as  it  is  by  the  comi>arative  intensities  or  strengths  of 
the  coloi-s  themselsTS  and  the  differences  of  form  of  the  two  objects.  The 
proper  col  or-desi  gnat  ton  may  be  given  in  each  case,  but  shoukl  color-com- 
parison be  attempted,  as,  for  instance,  with  a  number  of  rc<l  and  green 
berries  of  the  same  intensity  of  color,  or  a  quantity  of  red  and  green  leaves 
of  similar  intensities,  both  the  berries  and  the  leaves  would  be  hopelessly 
confounded,  since  here,  in  cjich  case,  color-perception  alone  is  called  into  play. 

Many  accurate  att-otrnts  li^^th  of  historic  and  of  scientific  interest  could 
be  given,  as,  for  instance,  Huddait's  case''  of  the  shoemaker  Harris,  who 

'  This  test  oftnnot  alwnys  be  depended  upon,  as  thei-e  are  exceptions. 

*  A  Treatise  on  the  DUeases  of  the  Eye,  1868,  p.  474. 
>  Zeitsfhrift  der  Wiener  Aerzte,  1865. 

♦  Arehiv  fiir  Ophthahiiologie,  vii.  2,  63. 
6  Ibid.,  xi.  2,  148. 

•  Annali  d\  Ottalmologia,  vol.  xvii.,  No.  L 

'  Philosophical  Transactions,  Loudon,  1777,  Ixvii.  260. 
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lAcft  a '^iiiM  could  distinguish  ripe  cherries  from  o^rcen  leaves  in  no  other 
mwf  thin  U*  their  difFcreooe  in  size  and  shai>e,  and  NirliulFa  ease'  of  a 
bof  whowii£  found  to  |>osses8  subnormal  cf^lor-pereeiition  for  both  green 

A»  examination  of  the  color-sense  has  not  been  made  a  routine  meas- 
mn  in  wiy  uf  our  public  or  private  edueatioual  iustituiinns,  the  (\)m- 
pliuil  it  most  frequently  brought  to  our  notice  by  the  subject  himself, 
Pimiwtioo  by  some  one  of  the  plans  of  loose-wool  selection,  if  conscien- 
liHily done,  will  soon  reveal  the  defect.  Treatment  is  of  no  avail;  bnt 
fltfl6il  tntining  among  colors  and  shades  should  be  given  to  all  young 
who  are  known  to  have  such  a  defect,  in  oixler  that  a  ccim[>pnsa- 
potrFT,  io  an  ability  to  recognize  TOlor-differentiations  by  the  finer  and 
lyicAte  choices  of  shades  and  intensities,  especially  in  employments 
vfcidb  m^ulre  such  discrimination,  as,  for  iDstanee,  photograpliiug,  engrav- 
m^  wuhm^^  €i€,f  may  be  iro}>arted  to  tliem, — a  training  that  will  render 
ifcen  better  able  to  perform  such  work  than  those  who  possess  oitlinary 
■liiif  perrrption. 

It  will  be  reraem})ered  that  whilst  speaking  of  hysteria  and  its  btind- 
■»  tbe  unintentional  type  was  no\ed  as  of  frequent  oeeurrenec.  Here, 
fcowpwr,  pure  malingering,  or  conscions  sinmtated  blhiclness,  which  is  more 
dtteult  to  detect,  will  be  briefly  considered.  Odd  as  it  may  appear, 
sMara  desirous  of  escapiug  routine  school-work,  and  childi'co  with  a 
•lA  for  M'lnpathy  or  condouement,  have  calmly  but  strenuously  jjer- 
■tei  in  the  assertion  of  either  complete  or  partial  blindness,  wilhont  any 
ilrtMtioD  by  onlinari*  means  at  hand.  If  the  child  be  old  enough,  various 
franrdnrcB  with  prisms  which  produce  double  and  erroneous  projections  of 
4Aj«te,or  convex  lenses  and  mydriatics  which  either  so  alter  the  ftHnissing 
puru  of  the  two  eyes  as  to  render  binocular  fixation  imiwssible,  or  ex- 
dnde  the  avowedly  good  eye  from  adion,  should  be  made  by  some  cora- 
ydenipersoD.  Artificial  anaesthesia  may  also  l>e  tried,  so  that  an  attractive 
fkjfd  max  be  offered  to  the  supposed  malingerer  before  be  lias  sufficient 
tamMBaad  of  his  intellect  to  continue  the  fraud. 

Am  it  may  be  not  only  of  interest,  but  possibly  of  medico-legal  value, 
la bsTB  additional  means  of  recognizing  the  *X'iiaiiity  of  guimi!  diHHohdmn 
m  tbe  TOting  beyond  the  |»ersistencc  of  muscular  excitability  to  electric 
4ttaiiili  and  the  failure  of  the  ordinary  signs  of  decomposition,  it  has  been 
■ii^ii^lit  A*  (o  insert  a  few  words  giving  some  of  the  most  imjmi'tant  oph- 
^^ahmomtinc  changes  which  can  be  seen  in  su^h  va^fcs,  Sliould  careiul 
ttidy  be  made,  the  retinal  arteries  will  be  found  to  decrease  steadily  in 
mas  dniiof  each  successive  weaker  impulse  of  the  heart ;  the  disk-capil- 
kria  trill  mpidly  disappear;  the  substance  of  the  ncrve-hcatl  appeai-s 
wmn  and  more  blanched;  the  choroid  pales;  the  blood  in  the  retinal 
moa  bffcaka  into  beaded  currents  and  disappears ;  and,  lastly,  the  retina 
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becomes  rapidly  •>paf|ik\  This  last  rhaugc,  which  may  l>e  made  1 
Doticeai>le  for  several  hours  artor  death  by  eoiistantly  muistening  the  sui 
of  the  cornea,  is  unequivocal  in  its  significaace.  At  tliis  ptMnt,  how< 
the  media  beeome  so  opaque  that  further  examinatiou  of  the  fundi 
impossible. 

Gayet '  has  been  so  fortunate  as  to  notice  a  red  spot  at  the  macula  1 
of  the  same  character  as  that  which  can  be  seen  iu  cases  of  embolus  of 
central  artery  of  the  retina, — this  coudition,  no  doubt,  being  depea 
upon  the  increasing  haze  of  the  retina  permitting  the  iieddish-yellow  n 
of  the  underlying  choroid  to  be  last  seen  at  the  thinnest  portion  of 
sentient  membrane,  the  fovea  centralis.  Kyerst:>n,^  who  was  enable* 
study  the  fuudns-changes  iu  the  eye  of  au  injured  man  who  \vas  dy 
gives  a  most  interesting  account  of  the  ophthatmoscopic  details.  In 
instance  it  is  noted  that  there  was  occasional  venous  jmlsatinn.  Cat 
studies  have  also  been  made  by  Bouchut,^  Pouoet,^  Scbreilx^r,*  Arlidge,* 
others. 

'  Amiftles  d' Oculist i que,  lS7o,  Ixxiii.  1. 

'  Canada  Lancet,  April,  1888. 

»  Tniite  des  Signes  de  la  Mort,  1863. 

*  Archives  Geoerales  de  Medet'ine,  1870,  6,  xv.  409. 

*  Deutscbes  Archiv  fur  Klinische  Medicin,  xxi.  lOO. 

*  West  Riding  Asylum  Keports,  1871,  i.  73.  * 
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PHYSICAL  DEVELOPMENT. 
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J.  K.  YOUNG,  M.D. 


Lv  considering  the  subject  of  physical  development  in  children,  the 
formal  development  of  the  child,  the  physical  type  of  man,  increased 
P%sical  development,  and  the  influence  of  physical  development  in  the 
^i^tment  of  deformity  and  disease,  will  all  be  included. 

M.  Laine,  Dai*win,  Chaill6,  and  others  have  investigated  the  dawn  and 
development  of  the  intellectual  faculties ;  Russow,  Hahner,  Zeising,  Stephen- 
^n,  aod  others  have  observed  the  general  increase  in  stature  and  weight ; 
^e  physiology  of  infency  has  been  dealt  with  elsewhere.  There  i^mains 
^l»e  normal  physical  development  through  the  succeeding  i)eriods  of  infancy, 
^^^ildhood,  and  youth. 

"  If  we  are  to  devote  our  attention,  before  all  things,  to  what  can  be 
***«asured  and  weighed,  the  living  man  is  the  firet  ol>ject  which  demands 
^ux  investigation."     (Carl  Vogt) 

MEASUREMENT  OF  THE  HUMAN  BODY. 

This  leads  naturally  to  the  consideration  of  the  physical  proportions  of 
^'^c  body,  of  the  measurement  and  strength  of  different  individuals,  or  of 
^*icseof  the  same  individual  at  different  i)eriods  of  life.  This  investiga- 
**OD,or  the  study  of  anthropometry,  does  not  at  this  early  period  assume  the 
^^tiportance  which  it  has  in  adult  life.  Later,  the  ^wlitical  a8\yect  of  the 
^^bject,  bearing  on  the  recruiting  for  the  ai-my  and  navy,  the  scientific 
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iniportanw  of  the  effeet  of  climate,  season!^,  and   peculiar  Wgienic 
ditiuns,  and  the  class!  fi rat  ion  of  the  various  raot'S  of  manklud,  are  U) 
considered.     It  is,  ho\vcvi.'r,  of  distinct  social  importance  in  ascertaining 
proportions  most  favorable  to  hoaltli,  longevity,  and  physical  enduraj 
ID  the  diagnosis  of  diseases,  accidents,  and  deformities,  and  in  the  iosu 
of  lives  and  the  fitness  for  certain  duties. 

Naturalists  have  concluded  that  the  best  means  of  classifying  the 
and  varieties  of  mankind  are  measurements  of  the  different  dimensions fl 
the  hody,  and,  in  a  nwve  restricted  view  of  ijidividual  interest,  measiuj 
ment  constitutes  the  best  means  of  ascertaining  the  changes  occurring  i 
the  conformation  of  the  lx»dy  under  the  influence  of  age»  sex,  nurture,  oca 
pation,  sanitary  conditions,  and  the  general  effects  of  physical  culture  ai 
athletic  siwrts  ujxtu  the  economy. 

Anthropometry  has  at  the  present  day  a  voluminous  literature  of 
own/  Its  entirc  history  is  an  attempt  to  establish  a  standanl  by  which 
determine  and  compare  the  proportions  of  the  human  body.  From  ji 
historic  antiquity  tlic  liand,  foot,  and  cubit  (forearm)  have  been  conveni 
standards,  |M>sscssed  by  every  one  and  of  sufficient  accuracy  to  enabk  matt 
to  adjust  his  dealings  with  his  fellow-man  and  construct  his  places  of  resi- 
dence or  of  worship.  These  rude  standards  served  for  ages,  and  are  still 
retained  by  civilizeil  nations^  notwithstanding  the  precise  standarti  wbidi 
they  now  {mssess  through  the  pei^sevemnce  and  skill  of  the  French  mathe- 
maticians. 

The  early  attempts  made  to  ascertain  the  avei'agc  foot  and  average  cubi' 
for  the  purposes  of  trade  UhI  to  series  of  measurements,  whieli,  l)eing  ad- 
mitted as  standards,  naturally  induced  artists  and  sculptors,  in  the  earlies) 
days  of  art,  to  endeavor  to  deduce  the  exact  proiKjrtions  of  the  pe) 
human  form. 

In  the  "Silpi  Sastri/'  or  Treatise  on  the  Fine  Arts,  the  earliest  km 
Sanscrit  manuscript,  the  human  figure  is  divided  into  four  hundred  a: 
eighty  jiarts,  tlie  head  being  nearly  a  seventh  part,  conforming  to  the 
Btandaixis  of  the  prt^sent  day : 


icot 
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PROPOKTIONS  OF  THE  HUMAN    BODY,   FROM   THE   "STLPI   SASTBl 

Frf»m  the  iiinbillitMi^  to  tho  pubea      63  ] 
From  th©  piibes  to  the  knee    .    .      90 

TbR  knee  itself 80 

The  leg  and  foot 102 

Entire  height .   ......    480  ] 


The  hair 15  parts 

Thefttoe 66     " 

The  neck 25     " 

Tho  fhfst 55     " 

From  the  cht?st  to  the  umbilicus  .55     <* 


It  is  highly  prolxible  tliat  the  Egyptians  early  possessed  a  standi^' 
of  proportion^  for  Itoselliui  and  Lepsius,  after  a  cai'eful  examination  of  tl 


1  Seo  for  complete  hiblioerraphy  Dr.  J.  H,  Baxter's  Slatiftics,  Medicn!  ond  Anlhrof 
Ingjicnl,  nf  th»^  Provo*t-MAivhttl-Gen(?ral's  Bureau  nf  the  Unittrd  States,  vol.  i.,  tind  R<:>heii) 
Manuul  of  Anthropometi-j'. 
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fi^ires  found  upon  Egyptian  monuments,  showed  that  the  artists  coiifnnnt'd 
riji:oroiKly  to  a  detiuitt?  scale  of  pro|^M.irtions,  and  Lei>sius  lias  dediired  tliree 
cauoQs  oi!  measure  in  use  at  <liHerent  ptTimls* 

While  one  naturally  turns  to  the  matchless  works  of  the  Greek  artists 
for  examples  of  perfect  synimdry,  it  is  to  l>c  i*egrette(l  that  no  writings  of 
Greek  authors  treating  espeeially  uiwu  the  proportions  of  the  human  body 
have  been  preserved.  It  is  known  that  at  a  very  early  jHTitid  a  system, 
rigorously  minute  in  di'tail,  had  l>:*en  iutrtxluecnl  Cnnn  E«^ypt,  i'or  Diodorus 
Siailus  informs  us  of  the  t*t)ust ruction  of  the  Pythiau  Apollo,  the  two  halves 
of  which  were  exeeutetl  by  two  sculptors  in  different  eitie«,  one  bciu^  at 
*Simos  and  the  other  at  Ephesus.  80  exact  were  llie  details  of  tlie  systeui 
that  upon  uniting  the  separate  portions  the  statue  proved  to  Iw  a  marvel 
of  perfection  and  symmetry. 

The  statue  of  the  celebrated  sculptor  Polykleitus  known  as  ^'  Tlie 
Ciootk,"  but  called  also,  fmm  the  subject,  Doryphoros^  or  *'The  Spair- 
Bow,"  was  con8truct(?d  up(ju  an  admirable  theory  of  proportion,  and  was 
believed  by  tlie  sculptor  and  his  pupils  and  admirei-s  to  be  absolutely 
(lerfect  in  form.  Its  etTe<?t  upon  Greek  arnl  Roman  writings  was  marvel- 
lous and  long-continuetl,  although  neither  the  statue  nor  a  copy  of  the 
tnatifie  describing  it  remains. 

Vitmvius,  the  Roman  writer  on  architecture,  has  incidentally  given  a 
partial  account  of  proportions  which  were  long  considered  authoritative. 
He  writffl : 

"The  human  body,  as  nature  composed  it,  has  this  proportion,  that  the 
face,  which  includes  the  space  from  the  chin  to  the  top  of  the  forehexid, 
ft'Herp  the  roots  of  the  hair  begin,  is  a  tenth  part  of  the  whole  height ;  it  is 
the  same  length  from  the  wrist  to  the  tip  of  the  middle  finger.  The  Itead, 
fnjui  the  chiu  to  the  top  of  the  skidl,  is  one-eighth  jjart ;  the  same  to  tlie 
l>ii  of  the  neck.  From  tlie  top  (»f  the  chest  to  the  rtMits  of  the  hair  is 
oiie^xth  part,  and  to  the  top  of  the  head  one-fourth.  The  thiitl  ]>art  of 
llicface  is  from  the  bottcim  of  the  chin  to  the  lowest  jmrt  ctf  the  nostrils; 
""•Mhird  from  therc  to  between  the  eyebrows;  one-thiixl  from  this  latter 
to  the  roots  of  the  hair,  where  it  l)egins  on  the  forehead.  The  fixjt  is 
•JJip-Mxth  part  of  the  whole  height,  the  cubit  one-fourth,  the  chest  (across  the 
'AoBldei's?)  the  same. 

"The  other  members  have  each  their  measures  and  proportions,  by 
^'^licli  the  greatest  of  the  ancient  paiutei-s  and  seulptoi's  who  have  wim 
■^'^oal  honors  have  guided  themseh'cs.  In  the  same  way  the  parts  and  body 
**'  a  temple  liave  defmite  laws  of  propoilion. 

"So,  too,  the  navel  is  naturally  the  centre  of  the  body ;  for,  if  a  man 
'*^  kill  upon  his  back,  with  bauds  and  feet  extended,  and  bis  navel  be 
^kt'ii  for  the  centre,  the  cireumfi-rence  of  a  circle  so  drawn  wouhl  touch 
"If  extremities  of  his  fingers  and  toes. 

"Not  only  is  the  scheme  of  the  circle  fotmd  in  the  body,  but  also  the 
*«tnie  of  the  stjuare;  for,  if  the  distauit?  from  the  soles  of  the  feet  be 
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taken  to  the  summit  of  tlie  head,  and  be  applied  to  the  hands  outstretched, 
it  will  be  found  that  the  length  and  breadth  are  equal  as  a  perfect 
square." 

Tliough  serving  as  the  grnuud^v*ork  for  subsequent  works,  many  of 
these  measurements  are  uiidoubttxlly  ineorrec't ;  notably,  the  position  of  the 
umbilieus  as  the  centre  of  height  in  the  adult,  and  the  distance  from  the 
top  of  the  sternum  to  the  summit  nf  the  cranium. 

The  statement  that  the  perfection  of  Greek  statuary  was  due  to  the 
suiK?riority  of  the  living  models  from  whom  they  were  designed  receives  in 
the  exact  statistical  data  of  man-measurements  in  our  day  a  more  decide<l 
denial  than  testhetie  criticism  could  ever  fiave  prtxluced. 

Wo  iiave  the  authority  of  M.  Quetelet  for  the  statement  that  the 
physique  of  mau  tr>-day  compares  favorably  with  that  during  the  time 
of  the  early  Greeks.  After  a  tureful  conn>arison  of  the  dimensions  of  the 
best  master]iieces  of  antiquity  with  the  average  results  of  nnxlcrn  statistieal 
research  upi)n  the  living,  he  dL-elareSj  "It  is,  then,  wrong  to  su|ii»ose  that 
man  in  our  clime  differs  essentially  from  the  structure  observed  in  the 
Greek  statues.  The  delicacy  and  tjcauty  of  feature,  the  expressiveness  of 
countenance,  the  elegance  of  form,  may  Ije  inferior  without  the  proportions 
of  figure  beiug  different  on  that  account.  Everj'thing  tends  to  establish, 
on  the  contrary,  that  the  human  ty|>e  in  our  clime  is  identical  with  that 
deduced  from  observation  of  the  most  symmetriml  ancient  statues." 

The  early  authors  employed  but  few  models  to  determine  the  size  and 
conformation  of  the  parts,  but  took  infinite  precautions  to  unite  exactitude 
of  form  with  elegance  of  proportion.  Phidias  employetl  twenty  models,  it 
is  said,  to  arrive  at  elc^nce,  selecting  from  each  the  most  Ix^uttful  parts, 
and  arrauging  them  according  to  his  knowledge  of  the  human  iorm. 

Duriug  the  era  of  the  Renaissance  the  i^nuon  of  Pf»lykleitus  retained  its 
influcnw,  as  is  shown  by  the  artificial  nature  of  all  the  systems  pro|Miuuded. 
A  part,  of  the  body,  the  cubit,  hand,  fcwt,  iiead,  face,  or  nose,  was  selecte<l 
as  the  unit  or  liasis  of  calculation,  and  every  other  part  had  a  forced  rela- 
tion thereto.' 

The  character  and  limits  of  this  sketch  will  not  permit  more  than  an 
alltisinn  to  the  artists,  s<nilptors,  anatomists,  mathematicians,  and  others 
who  sim^  the  Kenaissance  have  contribuUHl  thcoi'ies  or  treatises  upon  the 
proportions  of  the  human  Ijixly,  but  a  short  description  of  the  models  and 


*  *'  The  standards  nf  the  proportlima  uf  the  body  eraployed  by  ancient  and  Renaia«»iice 
scnlptorA  and  urtis^ts  woitj  tiikt'u  from  different  paits  of  the  btxly  ;  and,  although  they  are 
nut  of  much  value  to  soience,  they  are  full  of  interest  to  those  who  uppreciute  tlioir  incom- 
parable works  of  iirl.  They  woi-c  the  ruMt  of  tlie  EK:ypti«ins,  or  the  disljince  bctww»n  ihc 
cl))OW  nnd  the  r-xtrcmity  of  tlie  flngors ;  it  forms  llie  fourth  pail  of  the  height  of  mun. 
Thfi/iKi/^  whit'h  forms  the  Blsth  part.  The  head,  whieh,  according  to  Vitnivius,  fomis  Uio 
eighth  pnil;  but,  pr<jperly  speiikinij,  the  head  is  contained  seven  »uid  a  htt)f  linn*  in  ttM 
heijnjht.  The  fm-r  (volto),  whieli  is  «|Util  to  the  length  of  tho  hand,  mnd  ie  the  ninth  part 
of  the  total  height."     (Roberts,  loc.  cit.) 
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I  of  Albert!,  Albrecht  Diirer,  Rcynokls,  C^arus,  Story,  aud  Qiietelet 
IlillffJTPto  illustrate  the  progress  of  the  subject  to  the  fjivseot  day. 

ULerti  may  be  said  to  have  folIo\vc<l  the  eauuii  of  Vilniviu.H  iu  takiug 
tfial  to  be  oDe-sixth  of  the  eutii*e  height,  and  thus  i-eudeixxl  his  scheme 
live.  The  adoption  by  him  of  tlie  average  or  mean  and  of  a  decimal 
I  of  divisioD  is,  however,  uoteworttiy. 
The  peculiar  feature  of  the  measurements  of  Diirer  is  that  they  repre- 
ihrpc  points  of  view, — profile,  front,  and  back;  aud  Sthaduw,  tbe 
'of  the  **  Polyclct,"  expresses  the  opinion  that  liis  nimlel  Hgure  wa^i 
uteuli  of  calculation,  and  not  of  actual  measurements  of  living  subjects. 
Sdenoe  owes  to  Sir  Joshua  Reynolds  the  idea  of  the  existetiee  of  a 
iferm  ill  man,  aud  the  oi*der  which  prevails  in  tbe  apparent  varia- 
tl»at  type.  '*  All  the  objects,"  says  he,  **  which  are  exhibited 
icorvieir  by  Natui-e,  upon  close  examination  will  Ije  ibund  to  have  their 
m  and  defects.  It  must  be  an  eye  long  used  to  the  comparison 
forms,  aud  which,  by  a  long  habit  of  oi)serviiig  what  any  set  of 
4fp$Bcf  the  flame  kind  have  in  common,  has  acciuii-ed  the  [>ower  of  dis- 
wniogwhaC  each  wants  iu  particular.  By  this  nieaus  we  aetiuire  a  just 
Uiof  bflHitifnl  forms;  we  correct  Natui*e  by  lierself^  her  iuiperfet^t  state 
lifkrniorD  perfect,  and  make  out  an  abstract  idea  of  forms  more  perfat 
dttiaBjooe  original.  .  .  .  From  reiterated  experience  and  a  close  com- 
ftuim  of  the  objects  of  Nature,  the  artist  becomes  possessed  of  a  central 
hm  (wm  vbich  every  deviation  is  deft)rmity.  ...  To  the  principle  I 
biv  bid  down,  that  the  idea  of  beauty  iu  each  s[>ec)es  of  Ixn'ug  is  an 
le  ow*  it  may  l>e  obJtX!t«l  that  iu  every  particular  sjiecies  there 
I HrkNiB  central  forms,  which  are  sc^mnite  and  distinct  from  each  other, 
IfHaiT  undoubtedly  beautiful ;  that  iu  the  hiiuiau  figure,  for  instance, 
ibttity  of  Hercules  is  one,  of  tin*  Gladiator  another,  of  Apollo  another, 
makes  so  many  diflerent  ideas  of  beauty.  It  is  true,  iudecd,  that 
ffiKiinwarc  eacth  }>erfect  iu  their  kind;  but  still  none  of  them  is  the 
nn  of  an  individual,  but  of  a  class.  Aud  as  there  is  <uie  geu- 
I  ibflD  which  Ijclongs  to  tlic  human  kind  at  large,  st>  iu  each  of  these 
then*  is  one  common  idea  and  central  form  wliich  is  the  abstract 
if  die  vanrMt<;  individual  fonns  belongiug  to  that  class.  Tbus,  though  tbe 
imnf  ehildiicHid  and  age  diflcr  exceedingly,  there  is  a  common  ibrm  in 
ilfldhuic]  aud  a  ei>mmon  form  in  age,  which  is  mot\>  perfect  as  it  is  more 
mubt  from  jieculiarities.  But  T  must  add  further,  that,  though  the  most 
f(irm.4  of  each  of  the  general  divisions  of  the  huiuau  figure  are  ideal, 
■periur  tn  any  indivi<liial  fiirm  of  that  class,  yet  the  highest  i>erfeetion 
mBU  figure  is  not  to  be  found  in  any  tmc  of  them.  It  is  not  in 
DOT  in  the  Gladiator,  nor  iu  tlie  AiR»lltt;  but  in  that  form  which 
ktekeo  from  them  all,  and  which  partakes  e<jually  of  the  activity  of  tlie 
CibdaU<ir,  of  tlie  delicacy  of  the  Ai>oIlo,  and  of  tlic  muscular  strength  of 
ikt  Hermloi.  .  .  .  Thert^  is,  likewise,  a  kind  of  symmetry  or  proi><jrtion 
.Biay  properly  he  said  to  U-loug  to  dcfurmity.      A   figure  lean  or 
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t'orptilont,  tall  or  sfiortj  thaugli  deviating  froiu  tlie  tyi>e,  may  still  have  a 
ct^rtaid  rmioii  of  the  various  i>art8  which  may  coiitributie  to  make  them  on 
the  whole  not  uniilea^iiBg." 

It  retiiainecl,  however,  for  M.  Quetelet  to  i-eduee  this  artistic  couception 
to  a  scientific  Ijasis,  and  demonstrate  its  soundness  and  usefulness  by  exten- 
sive and  painstaking  observation  on  living  nnHlels. 

Before  considering  the  methods  of  M.  Quetelet,  which,  being  based  on 
the  indiietivo,  sti'ongly  rtM'ooinieud  thetiiselves  to  every  student,  we  must 
consider  the  work  of  Prof  Cams,  a  distinguished  physiologist  of  Dresden, 
M'hich  is  based  on  the  deductive  method  of  investigation. 

He  assumed  the  hand's  length  for  his  unit^  dividing  it  into  twenty-four 
parts,  and  considei*ed  the  true  key  to  our  proportions  to  be  the  vertebra! 
coluiuii,  eousisting  of  twenty-four  free  vertt^brffi, — **  the  true  organic  ell, 
divid<xl  into  twenty-four  inches/'  He  contirmed  his  view  by  observing  that 
in  the  egg  of  mammals  the  first  indication  of  the  future  animal  was  a  rayed 
line  which  subse([Uently  Ix-comcs  the  spinal  column,  and  also  by  observing 
that  a  ratio  of  length  exists  in  the  vertebral  column  of  the  new-bom  intiint 
and  the  adult,  the  length  of  the  former  iM^ing  exactly  one-third  the  length 
of  a  line  drawn  (x^rjMMidicularly  from  the  spinous  process  of  the  atlas  to  the 
spinous  process  of  the  last  lumbar  vertebra  in  the  adult.  This  standard, 
or  **  ynxhdus'*  of  a  third  of  the  length  of  the  adult  spine,  furnishes,  when 
ilivid(\l  by  the  authoritative  measure  of  twenty-four,  all  the  dimensions 
nxpiired  to  deduce  the  perfect  form.  Upon  this  he  constructed  a  figure,  a 
sexles-s  statue,  but  one  capable  by  a  slight  variation  of  being  mmlifieil  to 
represent  either  sex,  and  capable  also,  by  the  application  of  certain  njles»of 
representing  a  dwarf  or  a  giant,  a  poet,  a  philosopher,  or  an  athlete.  The 
"modulus"  may,  iudeeil,  be  theoretically  correct,  but  for  scientific  purposes 
it  renders  no  assistance  to  the  knowletlgc  of  the  progressive  dr'velo}>mcut 
of  the  Ixxly,  as  the  different  jwirts  of  the  b(xiy  do  not  develop  with  ihe 
same  ra]>tdity.  m 

In  1866  Mr.  Story,  the  sculptor,  proposed  a  new  canon,  which  in  inge? 
luiity  of  detail  and  beauty  of  result  is  etpial  to  any  of  its  prcdwcssors.  To 
obtain  this  canon  he  directs  that  one-fourth  of  the  entire  height  of  the 
intended  figure  Ix;  laid  down  as  the  side  of  an  equilateral  triangle,  *'The 
triangle  Ix^ing  comjileted,  from  its  aj>ex  a  line  is  to  be  dropixnl,  bisecting 
the  base,  and  extending  below  it  a  distance  equal  to  one-third  of  its  length 
alKive  it ;  this  line  forms  the  diameter  id* a  tircle,  in  whii'h  circle  is  inscribctl 
a  sipiure.  The  diagram  thus  tniusists  of  a  triangle  and  a  square  enclosfd  in 
a  circle  ;  and  when  the  lines  of  these  figures  are  divided  into  thirds,  fourths, 
etc.,  a  vast  nnmlx^r  of  dimensions  are  obtained,  and  in  them  all  the  raeasure- 
meuts  of  the  int+ndetl  figure  are  to  l>e  found." 

Fi\>m  the  "Silpi  Sastri"  of  India  to  the  "improved  canon"  of  Story, 
it  is  instructive  to  oi>serve  what  ingenuity  ami  labor  have  been  expended  in 
these  attempts  to  ri"dure  human  pniportions  to  an  exact  system,  and  to 
notice  the  fallacy  wliich  lyervaik-s  them  all, — "that  the  key  to  the  theory 
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19  to  be  found  in  the  occult  relation  of  numbers  ftr  in  tlie  parts  of  a  geo- 
metrical diagram."  * 

It  remained  fur  observers  like  M.  Quetelet,  the  distinguished  mathema- 
ticiau,  discarding  theories,  to  recognize  the  existence  of  a  central  or  typi- 
cal form  of  man,  Phomme  mo^eHy  as  the  meati  result  of  large  mimhei's  fif 
actual  uaeasurementis  of  living  men,  combining  the  lesthetie  conception  of 
tlie  "centra!  form"  of  Sir  Joshua  Rcyuolds  with  the  scientifically  deduced 
"canon"  of  typiail  pmportlons  of  Prof.  Cams. 

"A  large  number  of  naturalists  and  philosophers,"  M.  Quetelet  says, 
"have  attempted  to  prove,  by  a  course  of  rea-soni ng  which  is  more  or  less 
ooodttsive,  the  unity  of  the  human  species.  I  believe  that  I  have  succeeded 
in  demonstrating  not  only  that  tliis  unity  exists,  but  that  our  race  admits  of 
a  type  or  model  thediifereut  proportions  of  which  can  be  easily  determined. 
"If  there  were  au  absence  of  type,  and  if  meu  were  unlike  one  another, 
not  from  the  effects  of  accidental  tarnses,  but  because  no  common  law  really 
existwl  among  them,  they  might  be  measured,  as  regards  height,  ihv  instance, 
vrithout  all  the  individual  measurements  offering  any  particular  cliaracter  or 
any  definite  numeric:il  relation. 

"If,  on  the  contrary,  all  men  have  to  a  ccilaiu  degree  been  cast  in  the 

iBune  mould,  and  if  they  issue  from  it  with  differences  which  are  purely 

aii'ideatal,  the  groups  will  no  longer  be  formctl  in  an  ermtic  manner,  hut 

tk'ir  numerical  values,  in  accuidaucc  with  the  tlieory  of  probabilities,  will 

1*  subject  to  pre-established  laws,  so  that  the  numbers  which  repi*esent  each 

•Ban  (sm  be  determined  a  priori     There  exist,  therefore,  for  this  entii^ely 

s^pw'ial  case,  characteristics  by  which  we  may  recognize  whether  individ- 

iJali  belong  to  the  same  type  and  only  differ  owing  to  fortuitous  causes. 

Another  consequence  of  the  theor)'  is,  that  the  greater  the  number  of  obser- 

'''ations  the  more  do  fortuitous  causes  explain  each  other,  and  make  the  geu- 

^I  tyj)e,  which  they  at  first  tend  to  screeu,  stand  out  prominently.     Thus, 

ui  the  human  race,  when  individuals  only  are  considered,  all  heights  are  met 

^'th,  at  least  within  certain  limits  ;  those  who  come  nearest  the  average  are 

^•^e  most  numerous;  those  who  deviate  the  most  from  it  form  the  smallest 

^^niber;  and  the  groups  follow  numerically  a  law  (the  binomial  law  of 

•^ewton)  which  may  be  kid  down  beforehand.     In  the  case  of  man  this  law 

'*  veritifd  not  only  in  relation  to  the  entire  height,  l>ut  also  as  reganls  his 

^'**rious  members ;  and  the  same  is  the  case  with  the  weight,  or  strength,  or 

*Hy  quality  which  can  be  measured  aud  reduced  to  numbei's."* 


'  Baxter,  op.  cit,  p.  Ixix. 

•  M^n  arui  Average. — The  distinction  between  a  menu  and  nn  avemge  is  ofttfn  over- 
"*olMd,  or  not  clearly  comprehended.  Sir  John  Hersc.hel  so  clearly  exhibits  it  that  the 
P*««age  b  worth  quoting  entire.  Speakini;  •-»!'  M.  tJuetelet'B  homfne  moyen,  he  says,  ''  Now. 
^^  mult>  be  it  obst^rved,  is  a  mean^  as  distina:uished  from  an  average.  The  dUtint-tion  is 
**t>«of  much  impcjrtance,  and  is  very  properly  insiBted  un  by  M.  Quetelet,  who  proposes  to 
^ibe  word  mean  only  for  the  forruer,  and  to  sppak  of  the  latter  (average)  as  thi"  *iirith- 
***tkml  mcAO.'     We  prefer  the  term  avemge,  not  only  because  both  are  truly  arithmetical 
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The  following  diagram,  taken  from  Roliei*ts's  "  Antlirojvimetn-,"  repr 
seuting  the  lioiglits  from  actual  iiieasiiixMnent  of  four  huutlrcd  aud  thirty^ 
English  j)iiblie-school  boys  from  eleveu  to  twelve  years  old,  will  illusimt^ 

Quetelet's  views : 

Fio.  1. 


Typical  or 


Hkioht 

IN 


KUXBER 

OF 

Boys. 


...GilLDtB. 


mean  boy. 


.^ Drrarfl 


•  "  It  will  be  seen/'  says  Roberts, "  that  the  mimbers  an-ange  themselves  ao' 
coitliug  to  a  very  uniform  rule  ;  the  most  mimemus  groups  are  in  the  middle 
of  the  column,  at  53  and  54  inches,  whiletlie  groups  at  52  and  55  inches  aif 
less  in  numlxr,  and  those  at  51  aud  56  inches  are  still  fewer,  and  so  od  till 
the  extremely  snuil!  oumlx'r  uf  the  ver)"  short  and  very  tall  boys  of  47 
and  60  inches  is  i-caehed.  It  is  thus  ascertained  that  the  mean  or  typical 
boy  of  the  class  and  age  given  is  53.5  inches,  and,  as  representing  the  most 
numerous  group,  he  forms  the  standard,  from  \vhich  the  other  groups  of 
boys  decrease  in  number  as  they  depart  further  and  further  from  his 
proportions.  ^ 

"In  the  diagram,  which  has  been  drawn  to  a  scale,  the  length  of  the^ 
horizontal  lines  (abacissx)  represents  the  numlx^rs  of  boys  in  eacli  group, 
and  the  cun'ed  line  binding  the  ends  together  is  the  well-known  *  binomial 


rnenns,  but  becaueo  tho  latter  terra  carries  already  with  it  that  vitiated  and  vuljcjar  assocta- 
lion  which  lenders  it  leas  fit  for  exact  and  phi1o»)pbical  use.     An  avera^*  may  eiitt  of  the 
most  different  objects,  as  of  the  heinhtHof  h«nise!s  in  a  town  i«r  the  sizes  of  Kxiks  ii>  a  libmr)-. 
It  nmy  be  convenient  to  oonvciy  h  gfoneral  notion  of  tho  tbingt*  RveraKed,  but  involve* 
coiioeptvon  of  a  nntura)  ond  rerognianble  centml    mat^nitude,  all  ditFeirnces  from  wliit 
ought  to  be  regarded  as  dc*viation&  from  a  standard.    The  nntiou  of  a  mean,  on  the  oil: 
hand,  does  imply  auch  a  oont-option,  standing  d)l^tin;;^uished  from  an  average  by  this  vcr 
feature, — viz.,  the  n^ular  )nat*eh  of  the  groups,  inercasmj;  to  »  maximum  and  then  agaii 
diniinishinjs;.     An  average  gives  us  no  assurance  that  the  A^iture  will  be  like  the  pAsl»| 
A  mean  m«y  l>e  reckoned  on  with  the  moat  implicit  cxmlidence.     All  the  phiU»sophic 
value  of  istatisiicul  resulu  depends  on  a  due  appi-eciation  of  this  distinction,  and  aoceptJU)0 
of  iU  ooa^etjueJH-es." — Jidinbur^h  HcvUto^  vol.  xcii. ;  Baxter,  op.  clL,  p.  Ixiviii, 
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corve,'  or  the  'cunT  of  the  frwiuency  of  enor.*     Now,  it  will  be  seen  that 

tiiift  ciiiTo  is  not  quit<»  unifarni^  and  that  tlie  lower  half  (fmm  the  mean  to 

the  dwarfs)  is  less  regular  than  tlie  iiji|>er;  aud  if  tlie  niimliers  are  coiiiitcd 

it  >vill  be  found  that  there  aitj  tcu  move  Iwys  below  the  meau  than  alx)ve  it, 

ooiJsequeDtly  the  average  (obtained  in  the  usual  way,  by  dividing  the  sum 

of  the  values  oIjsen*ed  by  the  number  of  observations)  is  louver  than  the 

tju^H,  whicli  is  represented  by  the  largest  gi*oup.     The  difference  in  this 

instance  is  not  ver}*  gn^at,  the  average  IxMirg  5-3.43  and   the  mean  53.5 

iuclics,  but  in  some  instances  it  is  inueh  greater  ;  aud  it  is  exceedingly  im- 

|K>rtaut  that  the  differenc<-  here  ttidicated  should  be  l>orne  in  mind,  for  in  it 

consists  ranch  of  the  pnietieal  value  of  Quetelet's  method.'^ 

Indeed,  so  exact  atx"  the  methods  of  M,  Quetelet  that  a  curirms  fact  has 
heeu  discovered  iu  relation  to  d^varfs  and  giants,  which,  though  in  tlie  gen- 
ewl  estimate  considei-ed  as  monstrosities, — anomalies  of  the  human  species, 
— tre  found  to  fall  into  their  placets  as  necessary  factoi's  iu  comj^lcting  the 
scale  of  Immau  stature.  Moreover,  it  would  Im?  possible,  if  a  ccjrreet  esti- 
inatJou  of  the  mean  proportion  of  a  |x>pidatiou  were  made,  to  declare  the 
iiuiiilier  of  each,  and  even  the  actual  stature. 

While  M.  Quetelet's  method  of  sUidyiug  the  pi'0[»oi'tions  of  the  b(xly  is 
tlieonly  scieuttiic  one  yet  proixmnded,  aud  is  the  one  now  employed  by  all 
statisticians,  the  uumljcr  of  observations  made  by  him  are  too  few  to  be  of 
any  practical  value,  and  the  tables  of  Mr.  Kohcits,  those  of  Prof.  Bowditch, 
and  the  statistical  results  of  the  observations  of  Dr.  John  Beddoe,  of 
1",000  observations  obtainwl  through  the  mediciil  |irofession  of  Gi*eat 
Crilain,  the  12,740  Bavarian  soldiers  examined  by  Dr.  Meyer,  the  exten- 
sive observations  ufxtu  recnu'ts  of  M.  Boudiu,  and  the  examination  of  over 
<3aejnilliou  men  enlisted  in  the  war  of  the  rebellion  in  our  own  countiy 
(1232,256),  particularly  the  23,(324  men  examined  by  the  Sanitary  Com- 
fnisfiion,  have  been  employed  in  arriving  at  a  comect  scientific  estimate  of 
the"m€au"  man. 

The  greater  bulk  of  these  observations  is  upon  men,  and,  while  they 
'^Ve  uo  direct  l>earing  np<in  developraeut  in  cliiklTOn,  they  improve  and 
•^^rn^ct  the  observations  made  upon  children,  and  furnish  more  accurate 
«ata  upon  which  to  estimate  [ihysical  culture,  pervcilett  develup incut,  and 
^'^meut  of  disease  at  this  early  jKriod  of  existence.  To  cmpha^size  this 
wt,  the  statement  of  M.  Quetelet  that  childi-en  of  the  same  sex  are  of  the 
^»e  size  at  twelve,  and  its  correction  by  Drs.  Rol)erts  aud  Bciwditcli  by  tlie 
"^tement  that  at  thiiieeu  aud  fourteen  yeai-s  girls  are  taller  aud  heavier 
*"an  boys,  may  be  cited. 

Methods. — In  iTcoixling  systematic  mea.su rements  of  the  human  body 
'^laiii  ndes  must  be  observetl,  in  oixier  to  secure*  exactness,  and  far  subse- 
'lij(?nt  reference  and  comparison.  Prominent  Iwny  points — as  the  acromial 
extremity  of  the  clavicle  or  tlie  trochanter — are  to  be  dcpondwl  uiKin  chiefly, 
*"liou^h  some  soft  jmrts,  as  the  nipples  in  males,  and  the  umbilicus,  are 
*uf[icicutly  deiinite  and  fixe<l  to  be  available.     All  measurements,  if  ixjs- 
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sible,  miif5t  b<?  taken  iijxui  the  Qake**.!  Ixxlv,  ami  heights  taken  without  th^ 
shfx^s.     The  height  is  best  ubtaiuetl  by  measuring  frum  the  ground  upwaixl, 
although  the  various  dimensions  of  the  head  are  best  obtained  by  measuring 
downwaixl  from  the  vertex.    The  diameters  and  eircnmi'ereuee  of  the  trunk 
are  readily  secure*!  by  means  of  callijKTS  and  a  plain  ta|>e-m('asure  markwl 
in  English  inches  and  tenths  of  an  inch.     As  the  various  trunk-measuiv- 
ments  vary  mneh  with  the  state  of  the  respiration,  these  are  best  deter- 
mined when  tlie  ehest  is  empty  and  at  rest,  a  eoudition  easily  secured 
directing  the  jiei-son  to  count  ten  slowly  in  a  loud  voice  immwliatcly  befof 
the  measurements  are  taken.     The  strength  is  best  determined  by  makir 
with  the  dynamometer  several  (thrtv  or  four)  trials  each  of  grasping,,  pull 
ing,  and  lifting,  and  estimating  the  avemges.     For  recording  all  measi 
meuts  the  best   methods  and  chart  are  those  given   by  Mr.  Roberta  H 
his  "Manual  of  Anthropometry,"  to  which  the  reader  is  Referred,  or  tlie 
blank  forms  publislietl  by  the  Anthropometrieal  Committee  of  the  liritis 
Association,  22  Albemarle  Street,  London, 

The  method  extensively  used  in  Grermauy,  which  consists  in  recording 
on  a  separate  paper  all  the  memoranda  and  observations  relating  to  each 
individual  case,  reduces  the  labor  of  tabulation  to  a  minimiim  and  facili- 
tates the  estimation  of  any  particular  obseiTation,  It  should,  therefore, 
always  be  employetl.  ^m 

The  following  table  may  be  taken  as  a  gixtd  form  uixm  which  to  rccon^l 
measurements.     These  should  be  repeated  every  three  to  six  months^  and 
eomjiarisous  made,  or  they  may  l)e  plotted  u[wn  a  percentage  chart,  such  as 
are  sold  by  dealers  in  general  sporting  goods^  and  compared  with  a  standard . 
or  with  hundreds  of  others  similarly  examined. 


TABLE   FOR   MEASUREMENT.' 

Date 189  .   . 

Numc 

As;o years months days 

Weight pounds 

Hc'i''ht feet "mches 


Girth  of  head feot 

"  neck 

"  ripht  shoulder 

'»  left  shoulder 

•'  eir.  shoulder , 

"  chest  irifiattid 

**  chest  untnfllftted 

"  lung  capacity cubic 

"  waist 

«'  hips 

"  right  thigh 

"  left  thigh 

**  Tt'j^hi  culf 

*»  kftcalf 


inches 


»  From  Physical  Culture,  A.  J.  Roach  Co.,  Philadelphia. 
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TABLl   FOR  MEASUREMENT.— (an«ni«rf.) 

Girth  of  right  Hrm  up inches. 

"       left  arm  up " 

"       right  arrn  down '* 

••       left  iirm  down ** 

*'       right  foryarm *» 

"      left  forearm •    •    • " 

The  relative  and  average  growth  in  weight  and  increase  in  height  have 
alreatly  been  folly  tlis('ii?*swl  in  the  article  upon  the  pliysinlogy  of  iiifaiifv. 
Tberp  remain  the  general  proportions  and  development  of  the  head,  neek, 
trunk,  and  extremities.  It  may  be  interesting  here  to  observe  that  Que- 
lelet  has  aseertaintxl  that  in  a  large  number  of  men  (ten  thousand,  for  exam- 
ple) of  the  same  nation,  age,  and  external  surroundings,  the  same  uniformity 
prevails  as  to  weight  that  has  been  deraonstrated  to  exist  as  to  stature. 

As  iu  height  and  weight,  iu  addition  to  a  large  uuml>er  of  aceidental 
f5Uaeg^  there  are  at  lea.st  tJiree  factors  which  directly  atltrt  ttie  development 
(»^  the  different  portions  of  the  binly  iu  the  growing  child.  Tlu?se  are 
nationality  or  mee  (Boudin),  the  occujKition  of  the  parents  (Roberts),  and 
tiie  mode  of  life  (Bowditeh). 

M.  Rjudlu,  alVer  eomjKtriug  the  ivsults  of  his  very  extensive  observa- 
tions, to  determine  the  mean  height  of  the  iuhahitauts  of  different  districts 
of  France,  with  the  researches  of  Br(->ca,  couekidetl  that  soil,  local  stjrround- 
"•gs,  and  climate  exercise  little  influence  ou  height,  which  is  always  an 
^air  of  race  or  hereditary  descent. 

Mr.  Roberts  has  demonstrated  that  the  sons  of  English  non-laboring 
daaees  are  decidedly  taller,  and  at  most  ages  also  heavier,  than  the  children 
of  the  hil»ring  classes  ;  the  difference  amounting  at  thirteen  years  to  nearly 
">ur  inches,  and  this  in  a  jiopulatian  comparatively  stationary  and  homo- 
?t*ti(eou8  in  character.     In  our  own  country,  where  the  population  is  hetero- 
geneous, movable,  and  without  class  distinction,  this  principle  is  much  less 
'ttarked-     Dr»  Bowditeh  has,  however,  pointed  out  its  existence,  but  oon- 
'"i  titles  that  the  iuBueuce  of  mode  of  life  iu  deternn'inng  the  size  of  growing 
''UilJpeii  is  at  least  cnpial  to  and  possibly  even  greater  than  that  of  race. 


I 


PROPORTIONS   OF   THE   BODY. 

The  different  portions  of  the  human  Inxly  develop  with  varying  rapidity 
*^  different  periods  of  life,  an  observation  already  made  in  referring  to  Prof, 
^^•rus's  "  canon"  of  proportions.  Of  all  thc^ae  the  head  is  most  completely 
^^^elopetl  at  l)irth  and  varies  least  during  subsequent  growth,  for  which 
'^^eou,  doubtless,  it  was  early  adoptt^d  a^  a  staudartl  of  measurement.  In 
^■"^^adidt  its  relation  to  the  entire  height  is  one-seventh.  From  birth  to 
**^'ih  life  it  doubles  its  height,  while  the  remainder  of  the  b<-»dy  increases 
'■^rw  or  four  time^,  the  growth  being  almost  termiuated  at  the  age  of  ado- 
*'^soeuoe.     At   birth   the    autcro-posterior   diameter  (oeci  pi  to- frontal,   llf 
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ceutiraetres)  Is  a  little  greater  than  the  transverse  (bii>arietal,  9J  oenti- 
raetres),  and  this  ratio  is  maintained  throughout  life.  The  height  vanes 
little  in  the  two  sexes  at  (liferent  j>eriuds  of  existeuoc,  as  shown  in  the 
following  table,  taken  from  Quetelet : 


MkH. 

Women. 

Aes. 

TotHi 

Height  of 

Total 

Hcifrht  of 

Height, 
lucnes. 

Head. 

Riliio. 

Beignt. 
Inchea. 

Heftd. 

RAtla 

Inches. 

Inches. 

, 

Birth      

19.68 

4.37 

4.50 

19.44 

4.37 

445      T 

1  vear     

27.4>( 

r».oti 

4.53 

27.16 

6.06 

4.48      I 

2  years 

81.14 

6.81 

4.57 

86.74 

6.77 

4.54     1 

3      ^'      

34.03 

7.16 

4.74 

83.64 

7.08 

4.74     1 

6      "      

mm 

7.56 

5.14 

38.34 

7.40 

6.18     J 

10      '»      

ao.ii 

6.07 

6.21 

49.87 

7.91 

6,21     1 

15      "      

69.6S 

8.46 

7.04 

68.68 

8.88 

6.99     P 

2Q      "      

65.74 

B.93 

7,35 

61.96 

8.66 

7.15 

80      "      

66.37 

8.97 

7.89 

62.20 

8.80 

7.15 

and  of      ^^^^  \ 
later,  ow-^'*^^S^ 


The  lower  prt  of  the  fac5e  appears  ix'latively  to  grow  more  rapi^T 

than  the  upper  ;  the  na^al  incision,  whieh  at  maturity  divides  the  face  ii^W 
two  eipial  parts,  at  birth  is  nearer  the  diin, — a  cireumstan(X3  whifli  ma>'"'^ 
aet'ouuted  for  by  the  development  of  tlie  alveolar  processes  and  of      ^^ 
teeth,  esi>ecially  the  molai-s. 

Neck. — At  birth  the  neck  is  about  one  inch  in  length,  but  later, 
to  the  fatness  of  the  infant's  chin,  it  apparently  shortens,  and  dm^  not;^^  *^ 
j)car  to  grow  perceptibly  till  the  sixth  or  seveuth  year,  doubling  its  lei^^^^r 
by  the  time  ailolescenee  is  I'eaclietl.     Its  diameter  develops  nipiclly  du     -*^''  ^ 
the  first  year,  and  again  at  puberty,  and  is  practically  the  same  in  ^^  ^^ 
sexes,  being  more  rapidly  attained,  however,  in  the  female,  the  dianBt:;^^*^^^ 
taken  just  above  the  clavicle  mea-suring  at  birth  alwnt  1.81  inches,  at^=^ 
years  2.25  inches,  and  when  fully  developed  alxjut  4.75  inches. 

The  develi>pment  of  the  larynx  in  the  male  inci"ea.ses  somewhat 
npi>er  ciiTum  fere  nee,  and  the  development  of  the  thyroid  hiydy  in 
female  the  lower  circnmfereuce. 

Trunk. — The  trunk  includes  the  chest,  abdomen,  and  jielvis,  auc::^^ 
boundetl  above  by  the  clavicles  and  below  by  a  horizontal  line  on  a  1^^ 
with  the  perineum.     In  length  and  transverse  diameter  the  trunk-measir-* 
ments  from  birth  to  maturity  ai-e  triplet!,  while  the  head-  and  nf^k-measi^-^ 
ments  are  doubled.     The  antero-ixjsterior  diameter,  however,  grows  w^ 
less  rapidity,  increasing  very  slowly  and  regularly  from  birth,  and  donbli  ^  *  '  * 
only  at  ]ml>erty.     The  cirf^umference  grows  with  the  same  rapidity  as  r 
transverse  diameter  :  it  is  much  modified  after  puberty  in  the  two  sexes,  • 
shouldei-s  being  projiortitmately  wider  in  the  male,  the  pelvis  in  the  femi^^^^^ 
the  disproportion,  ^hich  is,  however,  slight,  being  much  enhanced  in  worn 
l>y  the  develttpment  of  the  breasts  and  by  the  modifying  influence  of  I 
ooetume.    This  iielative  growth  of  the  trunk  in  height  and  diameters  is  w^3« 
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aliown  in  the  diagrams  Nob.  2  and  3  opposite  pages  97  and  1 13  resi>ectively 
in    Roberts's  "  Manual  of  Antbroj^wmetry." 

The  circumference  of  the  chest,  on  account  of  the  important  oi'gans  which 

it  coDtains,  has  Ijeen  selecttKl,  together  with  the  height  and  weight,  to  deter- 

miitelhe  physical  capacity  of  the  individual  for  railitaiy^  naval,  and  other 

public  duties.     The  importance  of  these  data  in  life  insurance  can  hanlly 

be  over-estimated.     From  extended  observation  it  has  been  ascertained  that 

a  direct  ratio  exists  l>etwcen  the  height,  weight,  circnniferenee  of  chest, 

•nd age,  and  formulas  have  lieen  armngod  somewhat  arbitrarily  by  which  to 

ascertain  from  the  stature  the  circuraference  of  the  chest,     It  is  not  well, 

bowver,  to  toilow  these  formulas  too  dogmatically^  as  Baxter's  conclusions 

prove  that  Mr.  Hutchinson's  and  Mr.  Brent's  formulas  do  not  correspond 

yih^w  applied  to  the  examination  of  immense  numbers  of  able-botiit^l  men, 

rfpnpscnting  the  picked  men  of  the  nation.     From  these  it  is  observe<l  that 

tljG  figures  do  not  rise  above  the  minimum  size  of  the  chest,  not*  do  they  in 

(iitH  jnMance  afiain  the  medium  nize,* 

If  the  mobility  of  the  chest  be  very  limited,  this  should  also  be  I'e- 
garded  as  a  disqualification  for  military  service,  or  else  should  lead  to  more 
^hurough  physical  examination.  The  degree  of  mobility  varies  much  in 
different  individuals,  and  is  also  modified  by  sex,  the  female  chest,  jmrticu- 
larly  the  upper  |witiou,  l>eiug  more  active,  but  limited  iu  extent.  The 
t^ealtby  man's  ex|)iinsion,  acc-oixling  to  Hutchinson,  is  three  inches  (Baxter, 
M\  but  may  reach  even  seven  inches.  A  remarkable  instance  was  ob- 
sen'ed  in  a  native  of  New  Jersey  admitted  to  the  service,  who  was  eighteen 
years  of  age,  weighed  one  hundred  and  fourteen  pountlsj  and  was  sixty-four 
ii»clie8  in  height;  his  chest  at  expiration  measurctl  twenty-nine  inches  iu 
girth,  and  had  an  expansion  of  seven  inches. 

Upper  Extremities. — The  up^jer  extremity,  including  the  ai-m,  fore- 
arm, aud  hand,  varies  much  in  devclo|>mcut.  The  popular  idea  that  the 
space  covered  by  the  extended  arms  is  equal  to  the  height  is  correct  only  for 
^rly  life^ — lx?fore  puberty » — being  the  same  iu  both  sexes.  After  puberty, 
however,  in  man,  owing  to  the  increase<l  breadth  of  the  shouldei's,  the  hori- 
*>ntal  measurement  exceetls  the  ^lerpeudicular,  and  in  woman  it  is  also 
slightly  greater.  The  arm,  nuusuttH:!  lietween  the  acromion  aud  the  external 
^"^►odyk*,  increases  in  length  from  3.5  inches  iu  t!ie  infant  to  13  inches  in 
'^le  adult,  and  iu  circumference  from  4  to  12  inches,  these  measurements, 
however,  being  greatly  influenced  by  exea^ise,  sickness,  etc. 

The  adult  forearm  (cubit)  was  the  unit  of  measurement  among  the 
*Qcieuts,  The  growth  of  the  forearm  in  length,  measured  from  the  ex- 
^Prual  condyle  to  the  styloid  process  of  the  radius,  is  from  2.2o  inches  in 
*^e  infant  to  9i  inches  in  the  adult,  and  its  increase  in  circumference  from 
2-5  inches  in  the  child  to  13|  inches  in  the  adult.  Its  circumference  is  also 
'^uch  influenced  by  exercise. 


'  Far  moi-e  detailed  information  llie  reader  «  referred  tu  Baxter,  vol.  i.  p.  48. 
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The  hand,  as  employed  by  artists,  sculptors,  and  others,  represents 
ratio  uf  1  to  9  of  tlie  entire  height.     It  develops  slowly,  being  doubled  ^ 
length  by  tJie  seventh  yearj  and  tripled  at  maturity.     It  is  a  little  broad 
and  plumper  in  proportion  to  length  in  women  than  in  men. 

The  length  of  the  entire  iip|>er  extremitVj  measured  from  the  acmnii 
extremity  of  tiie  clavicle  to  the  tip  of  the  middle  finger,  is  dotiblod  bet\ve»?n 
the  ages  of  four  and  five,  tripled  by  puberty,  and  quadrupled  by  raaturit/j 
— growing  with  le.%5  rapidity  than  the  lower  extremity,  which  during  tin 
same  pencxl  is  qoiiilnplixl. 

Lower  Extkemities. — The  lower  extremity  includes  the  thigh,  tU 
leg,  and  the  foot,  and  is  the  most  importan!  factor  in  determining  the  heigb 
of  the  individual.  The  thigli,  included  between  the  trochanter  and  thl 
patella,  increases  in  length  from  2.75  inclies  in  the  infant  to  18  inchd 
in  the  adult,  an  increase  of  nearly  sevenfold,  the  greatest  inerease  ofl 
growtli  observed  in  the  body.  After  puberty  the  increase  is  relatively 
greater  in  the  female,  owing  to  the  increased  width  of  the  i>elvi8  and  the 
development  of  tlie  upper  thigh.  P^or  the  same  reason,  the  angle  formed 
laterally  at  the  knee,  between  the  thigh  and  the  leg,  is  also  relative^ 
greater  in  the  female. 

The  leg,  included  between  the  lower  edge  of  the  patella  and  the  i 
ternal   malleidns,  inerciiscs  from  3.4  inches   in   infancy  to  15,3  inches 
maturity,  an   inci-ease  which  is  much  mollified  by  exercise  and  somewhat 
also  by  sex. 

The  foot  has  been  much  employed  as  a  unit  of  raeasurpment,  its  len; 
being  in  both  sexes  and  at  all  ages  from  .15  to  .10  of  the  entire  heii 
The  belief  that  its  length  corresponds  to  the  height  of  the  head  and  tl*' 
circumference  of  the  fist  is  fallacious.     It  grows  in  height  from  1  inch 
birth  to  3,25  inches  at  maturity,  and  in  length  more  rapidly  than  in  hcig 
from  3-3.5  inches  at  birth  to  8-10  inches  at  maturity.     Its  width  is  pi 
portiouately  greater  in  the  male,  and  is  much  iufiueooed  by  i-ace-peculiariti 
and  by  dress. 

The  leugth  of  the  lower  extremity  increases  more  rapidly  than  thai 
of  any  other  portion  of  the  iKxly,  being  doubled  before  the  third  year 
quadrupled  before  puberty,  and  iocrca^ctl  fivefold  by  maturity,  the  thigl 
growing  more  rapidly  tliau  the  leg,  aud  the  leg  than  the  foot. 

In  this  couuec^tion  it  must  be  b4)rne  in  mind  that  the  human  frame  i 
subjected  to  many  infiuences  that  tend  to  produce  minor  deformities,  con 
genital  and  acquirctl,  all,  however,  within  the  bounds  of  healtlj,  as  unecjua 
development  of  the  lower  extremities,  tmusposition  of  viscera,  excessiv 
development  of  the  right  side,  etc.  J 

The  relative  proportions  of  a  perfect  female  form,  as  deduce<l  by  modefl 
sculptors  from  the  Greek  statues,   may  he  stated  as  follows.      With 
height  of  five  feet  five  inches,  one  hundretl  aud  thirty-eight  pounds  is  th 
proper  weight,  which,  however,  could   l>e  increased  ten  pounds  withou 
greatly  destroying   the   proportion.     When   her  arms  ai'e  extended,  sh 
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should  measure  from  tip  of  middle  fiugor  to  tip  of  raidille  finger  just  five 
feet  five,  exactly  her  own  licight.  The  length  of  her  hand  shtnild  l>e  just  a 
t«)th  of  that,  and  her  foot  just  a  seventh,  and  the  diameter  of  her  clu^t  a 
fifth.  From  her  perinerini  to  the  ground  she  should  measure  just  what  she 
measures  from  the  i>eriueum  to  the  top  of  tlie  liead.  The  knet;  should 
wime exactly  midway  ix^tweeo  the  perineum  and  the  heeL  The  distance  from 
(heellww  to  the  middle  fmger  should  be  the  same  as  the  distance  from  the 
ellxwtothe  middle  of  the  chest.  From  the  top  of  the  head  to  the  chin 
sboiild  he  just  the  length  of  the  foot,  and  there  should  l>e  tlie  same  distanee 
betweeo  the  chin  and  the  armpits.  A  woman  of  this  heiglit  should  raeasuiv 
tweut>'-four  inches  about  the  waist,  and  thirty-four  inches  al)out  the  Inist  if 
nasur«l  from  under  the  arms,  and  forty -three  if  uieasuretl  over  them. 
The  upjier  arm  should  measure  thirteen  inches,  and  the  wrist  six.  TJje 
'^If  t)f  the  leg  should  measure  fourteen  and  a  half  inches,  the  thigh  twenty- 
five,  and  the  ankle  eight. 

When  full  development  has  been  attained,  the  relative  proportions  of 
« perfect  male  may  be  summarized  as  follows: 


TABLE* 
Shoxoing  the  Proper  Weight,  Height,  and  Mtasuremfni  of  a  Futljf- Developed  Man. 
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EXERCISE. 


The  term  **  exercise"  is  applied  physiologically  to  any  exertion  or  action 
''^^e  body  for  the  maintenance  of  its  organs  or  functiona  in  a  healthy 
^^^ition,  but  in  a  more  restricted  and  generally  awepted  sense  applies  to 


*  Fn.m  Physical  Culture,  A.  J.  Bcneh  Co.,  Philadelphia,  p.  52. 

*  Thi«  rule  baa  long  been  abservcd,  especially  among:  artiste,  but  it  \%  not  true  to 
''^'^«  fVir  very  rarely  do  we  find  either  men,  wMmen,  or  children  whose  neck,  upper-arm^ 
^1^  calf  tueasuremeutt  are  the  same.     Ab  a  rule,  the  upper  arm  is  the  smallest  nl  th? 
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certain  movements  of  the  Ixxly  effectcil  by  tlir  ponttuctlon  of  the  voluntary 
muscles  made  with  siiffificut  force  aud  rapidity  to  quiekou  the  hrt-athiiig 
and  accelerate  the  circulation  of  the  blood, — in  other  words,  muscular 
exercise.  The  muscle*?  acted  upon  during  exercise  are  all  of  the  striped 
variety, — the  skeletal  muscles,  hearty  diaphragm,  etc. ;  but  a  marked  di&- 
tiuctiou  must  be  observed  between  these  muscles,  from  the  fact  that, 
althougli  practically  of  the  same  stnictui-e,  the  nervous  control  differs,  the 
heart  and  diaphragm  not  Ix-iug  under  the  control  of  the  will,  and  their 
action  b^iiig  ouly  secured  secondarily  thraugh  the  effects  of  the  action  of 
the  voluntary  muscles. 

The  muscles  consist  essentially  of  the  sarcous  substance,  with  its  nuclei 
or  muscle-corpuscles  enclosed  within  compartments,  and  sun-ounded  by  the 
sarcolemraa  and  endomysiura  and  perimysium,  so  as  to  consist  of  fasciculi 
or  bundles  of  fibres  suFronnded  by  connective  tissue.  These  fasciculi  are 
oouuecteil  ultimately  by  tendinous  fasuias  or  Imnds  with  the  osseous  struc- 
tures upon  which  they  are  intended  to  operate.  The  sarcolerama  thrangh 
a  single  opening  receives  the  axis-cylinder  of  a  nerve-fibre,  which  after 
fi>rming  a  flat  protuberance — or  motor  end-plate — is  distributed  in  fine 
fibrils  throtigbout  the  cell-contents.  Sensory  as  well  as  motor  nerve-fibres 
are  distributed  to  the  muscle-substance,  to  convey  impi-essious  to  the  cen- 
trally situated  uerve-celK  By  a  fine  mesh-work  of  capillaries  lying  be- 
tween and  up3n  the  fibres  and  cells,  but  without  penetrating  the  sarcolemina, 
the  muscles  are  bountifully  supplied  with  blot)d. 

Muscles  are  at  rest  neutral  or  slightly  alkaline  in  reaction,  and  consist 
chemically  by  weiglit  of  three- fourths  water  and  one-fourth  nitrogenous 
and  nou-uitrogcoous  matters  and  salts.  The  most  important  nitit^genous 
clenieut  is  the  coagulated  substance  which  Ijeconies  in  dead  muscle  myosin, 
which  is  found  in  much  smaller  quantities  in  infants  than  in  adults. 
Among  the  non-nitrogenous  matters,  paralactlc  or  sarcolactic  acid  may  be 
mentioned,  while  the  salts  are  principally  the  alkaline  compounds  found 
most  abundantly  in  the  blood,  these  salts  and  other  extractive  matters 
being  much  more  plentiful  in  infant  than  in  adult  life. 

Function  of  Voluntary  MirscLES. — The  characteristic  physiological 
property  of  muscle  is  its  contractility,  by  virtue  of  which  all  its  acts  ane 
performed.  The  muscular  system  in  infancy  is  ver}^  poorly  developed,  so 
that  during  childhood  and  youth  the  Increase,  both  itlative  and  absolute,  is 
enormous.  In  its  elongated  condition  of  rest,  muscle  is  still  under  a  slight 
degree  of  tension  (muscular  tonus,  or  muscular  tonicity),  aud  under  tlie 
influenw  of  appropriate  electrical  or  nervous  stimulus  it  becomes  shorter 
and  thicker  aud  its  extremities  are  approximated.  With  increased  stimula- 
tion the  corix\spondiug  contraction  will  be  found  to  increase,  aud  finally  will 
diminish  until  contraction  ceases  entii^ly  through  the  muscle  being  fatigued 
from  rciM'atc*l  stimulation.  The  more  rapid  the  contraction  the  more 
quickly  does  the  fatigue  manifest  itself  and  the  longer  is  the  period  of  rest 
re<|uired  to  recuperate  its  full  power.     As  might  also  be  expected,  a  miiade 
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MB  &tigiiecl  miirh  sooner  when  it  does  work  than  when  it  simply 
I  wilfaaiit  doiug  work.  The  mus^'les  in  contnii^iiig  nuist  exert  a 
ks  aficMOt  to  elongate  the  opposing  mtiscles,  must  overcome  the  force 
mrtfllbur  the  tonicity  of  the  aatagonizing  nriisfles,  ami  nntst  litl  the  weight 
if  IIk  poitkn  of  the  limb  to  which  they  are  inserted.  When,  on  the  other 
Mftiiis  fiaroe,  known  as  anta^nistic  force,  is  withdrawn  by  iiaralysis  or 
I  of  tlie  tendons,  undue  action  is  at  once  raanifesteil  in  the  o])|)onents. 
mfanttODB  of  muscular  ointractiou  can  be  distinctly  heard  if  the  stetho- 
!  or  mjophone  be  applied  over  a  powerfully-contmctiug  muscle-,  as  the 
,  or  tlic  heart  dnriug  its  first  sound. 
iDanig  Dontraction  the  reaction  of  the  muscles  becomes  distinctly  acid, 
I A  amsidenible  amount  of  cai-bonic  or  lactic  or  sarwlaetic  acid  \mng 
ifnt.  With  use  the  muscles  increase  in  size,  in  firmness  or  tone,  and  in 
li,  and  respond  more  quickly  to  stimuli,  good  examples  of  which  are 
in  the  bulky  biceps  of  the  blacksmith  and  the  cx)lossal  calf  of  the 
When  a  single  muscle  or  a  group  of  muscles  is  exercised  too 
,h  will,  after  increasing  greatly  in  size,  begin  to  waste.  This,  how- 
ITfisnoC  ihe  case  wfwn  all  tht  mimcles  of  the  bodi/  are  exercucfi,  probably, 
■  PkrkeaoggeBtSy  becBasc  no  one  muscle  can  then  be  over-exercised, 

UOKUXJUI  WoHK. — The  work  |>erformed  by  muscular  coutractiou  i-ep^ 

RUiU  bat  a  frartional  part — aJxtut  one-ninth,  or  over  ten  per  cent, — of 

Ap  stirp  work  done  in  the  body ;  the  nervous  energy,  or  internal  work, 

V  it  (4  rallfd, — the  force  i*efpiired  to  regulate  the  various  processes  of 

,M»imilation,  and  seci-etion,  for  intellectual  pursuits,  etc.,  and  the 

^vork,  or  Uk*  force  reipiii-ed  in  the  production  of  heat  to  maintain  the 

'  tfmp«Tature,^^n8tituting  the  larger  proportion.     It  must  be  i^- 

that  tlie  heat-nnits  employed  in  the  internal  work  of  regulating 

lomiktion  and  perspiration  are  only  temporarily  eonvertt^  into  nKK-han- 

li«fi^%  the  latter  being  almost  entii-ely  reconvertetl  into  heat  by  the 

I  developeil  by  various  obstructions  offennl  ti>  tJie  mtivement  of  the 

laid  rrsjMrator>'  oi^ns.    However  expended,  or  however  it  may  %'aiy 

I,  rhe  force  is  the  same,  and  its  anion nt  may  be  estimatetl  and  its 

» br  discovered.    "  The  work  done  by  a  niusiJe  in  a  given  contraction, 

il  Wiia  a  weight  vertically  against  gravity,  is  measured  by  the  weight 

f***^  ■itlltiplied  by  the  distance  through  wliich  it  is  moveil."  ' 

It  kia  been  found,  from  calculations  made  by  different  ol>servers,  tliat 
rof  force  ex|)ended  daily  by  an  adult  weighing  one  hundred  and 
^fMiadt  in  the  performan^^^^  of  these  three  forms  of  work  is  about  three 
foiir  hundred  foot-tons, — or  a  fort*  requii-ed  to  raise  three  thou- 
ilbarhnntlreil  tons  one  fo<it  in  heighl, — the  greater  aniuunt  of  which 
Hkomnd  eight  hunditxl  and  forty)  is  employed  in  maintaining  the 
•■lal  ttropi'rature,  the  I'emaiuder  being  distributed  between  the  internal 
^(two  huodrcd  and  sixty)  and  muscular  activity  (three  hundred). 


'  SttTsent,  Pbjriicttl  Truiuiog  Curifcrence,  1880,  p.  71. 
Tou  IV.— 17 
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Estiiuatos  made  upon  the  actual  labtjr  exjxMitlwl  in  performing  oi 
iniuiiuil  acts  by  men  of  the  narae  weight,  sueh  as  eight  homV  pile-tlrl 
turuiug  a  wiieiich,  carrying  a  jyetldler't;  pack,  paving,  etc.,  tleinou 
the  same  fact.  From  estimates  of  this  character,  aud  eoiisiderhig  tlia 
ty|je  of  the  most  heahhy  life  is  that  of  a  man  engagetl  at  moderate  h\ 
tlie  open  air,  at  whieli  work  he  will  probably  avemge  l>etweeu  two  Inn 
ami  fifly  and  thrtx'  htin<b'ed  and  fifty  foi>t-tons,  Prof.  Parkes  ha??  ecjiic 
that  a  lieallljy  athilt  should  In-ar  without  the  risk  of  over-fatigiu> 
would  be  efjuivak'Jit  to  a  walk  of  uine  miles,  iix>m  which  must  be  ded 
ihe  exertion  usihI  in  nnliiuiry  hurtiness  pursuits. 

Tlie  s<jurc^e  of  this  force  or  etiei'gy  must  Ix*  fsouglit  in  the  moleculs 
or  eomhustioa  going  on  through  the  entire  economy.  In  every  adit 
the  human  IwMly, — whenever  we  make  a  movement,  draw  a  bn^th,  cl 
a  nuisclc  of  expression,  or  comtive  a  passing  fancy ,^ — molecular  deal 
oi'cun-ed,  and  a  (piaiitity  of  potential  enei'gy  (force)  has  iK'en  lilxuiitttl 
ioi^-e,  having  [ueviimsly  enteitxl  the  Ujdy  in  a  latent  state  as  foot' 
stoixtl  l>y  means  i»f  the  blood  iu  the  eellnlar  structures  awaiting  the  de 
ibr  its  ignition  with  the  oxygen  eiiftilating  iu  the  hkuxl.  Thi"sedi 
gmted  celhdar  elements,  removed  by  the  blood  to  be  eliminated  fm 
system,  are  replaced  by  new  active  cdls,  and  thus  the  unbmken  cin 
physiological  phenomena — latent  potential  enej-gy,  motion  or  activity 
destruction,  cell  disintegration  awl  elimination,  cell-ifnewal,  more 
furce,  and  so  the  same  succession  of  events — is  maiutaiuefl,  and  at 
revolution  vital,  active  {kinetic)  fijrce  develops.  This,  iu  a  woitl,  c 
tutes  "life;"  and  u[»om  tlic  celerity  and  thoronghm»ss  with  which 
processes  a i-e  repeated — upon  the  **  newness,"  as  Maclaren  has  exp 
it,  of  the  individual  cells— will  tlepeud  the  health  aad  strength  c 
individual. 

jMotiox  and  Heat* — This  force,  then,  which  is  the  result  of  tlw 
geuatiou,  death,  or  burning  up  of  the  cellular  elements  of  the  body,  su 
at  once  the  relationship  which  exists  between  heat  and  motion,  the  e< 
tion  existing  between  them,  and  the  coovei'siou  of  one  into  the  other, 
wived  by  Sadi-Carnot,  clearly  formidate<l  by  R.  Mayer,  brilliantly  d 
strated  by  Joule,  the  theory  of  the  e+inivalenee  of  foiTes  may  now  b 
1<L)  be  admitte<l  by  all  physicists,  and  the  meehanieal  equivalent  of  ii» 
cousidci*ed  as  425. 

As  befoix"  stated,  nearly  sixty  jwr  cent,  of  the  work  performed 
iKidy  is  cmployetl  in  tlie  pro<lnetion  of  heat  or  in  muscular  exercis 
wcslial!  now  sec  (hat  pix>bably  three-fourths  of  the  heat  developed  i 
diiced  in  (he  nuiscles  at  the  moment  of  muscular  contraction.  Daily 
valion  and  siRtnal  ex|)eriments  teach  us  that  the  whole  IxkIv  is  hea 
muscular  excrcist*,  and  Davy  found  that  after  a  walk  in  the  open  a 
tem|>erature  of  the  surrounding  atmosphere  l)cing  40°  F.,  the  tempi 
of  the  urine  was  elevate*!  one  degree, — from  100°  to  101^  F.  This 
opment  of  heat  by  muscular  coutiuction  is  also  \vell  seen  under  t 
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pallh (logical  conditions, — for  example,  in  tetanus  rising,  acconVing  to  Wiiu- 
tlfilk'h,  to  the  extreme  height  of  112.5°  F.,  although  this  extreme  tempei'- 
atiii^can  hardly  Ix-  attributed  entiifly  to  muscnlar  action. 

Tlio  ibeorv  of  the  dose  Relationship  between  ealorificatioa  and  eom- 
bastion,  ixietieally  expressa!  by  the  iihilosophei-s  of  antiquity  as  tlie  fii-e 
fioattiiixl  from  heaven,  the  tlainc  of  Pronietht-us,  and  de.serilxHl  so  atremately 
by  Lavoisier  nioi'^e  than  a  century  ago,  remains  snbijtautially  tlie  aeeei>ted 
view  of  m'xlern  timt^,  the  only  m«xlifiiiitions  consisting  in  the  implieatiou 
of  ih^  theory  of  calorie,  and  in  coiibidering  the  hiiigs  not  alone  the  scat  of 
the  diemieal  iutcrclmngc. 

Natural  phih^sophy  furnishes  mtmei'ous  examples  of  motion  converteil 
into  ktit  by  frielion,  etc,,  and  also  of  the  convemion  of  heat  into  motion, 
of  which  the  steam-engine  is  a  practical  example.  In  the  human  economy, 
tht'vanons  systeniH,  bnt  particularly  the  muscnlaf,  may  be  i^egaixletl  as  so 
tiwiiy  niaehinos  for  converting  the  |>otential  energy  derived  from  the  iXxnl 
an«l  oxygen  into  nicchaiiieal  force,  with  this  exception,  liowever,  that  the 
imijsdes  arc  more  economical  in  their  action  than  the  finest  engine  could 
jHWsibly  be.  FfK>d  and  oxygen  arc  taken  into  the  system,  }M)tential  energy 
ami  bochly  temi>eratiire  are  piwluc-ed,  and  it  remains  to  estimate  the  htiit- 
valuoand  foixre-vahie  of  the  diilerent  [jrineiples  of  food- 

To  ascertain  the  heat-nnits,  and  to  deiluee  the  force-valne  or  units  of 

•notion  from  these,  Favre  and  Silberman  first,  and  later  Prof.  Franklaud 

J»y  moans  of  the  calori meter,  determined  by  exj»eriment  the  amount  of 

l^il  developctl  by  the  combustion  of  different  ai-ttcles  of  food  within  and 

'^uislde  llic  Ixidy.     It  was  found  that  the  fatty  and   f-arlHth\'diiUe  focwls 

*^Prp  as  thoix)Ughly  burned  in  the  Ixwly  as  without,  though  more  slowly, 

^diile  the  nitrogenous  (allmminous)  substances  weif  but  ini|K'rfectly  cou- 

'^"Diwl,  eorresiKUKliug  exactly  with  \\liat  occurs  within  the  system.     Upon 

^'«' same  principle  Ranke  jH-rfornied  his  admirable  experiments  upon  hini- 

**'^f.    From  tliese  and  the  experiments  of  VieTOi\lt  and  Voit  a  ^utliciently 

^'-^iiratc  estimate  of  the  fui'ce-value  of  tlie  different  elements  of  food  may  Ije 


Accoitliug  to  the  re<luce<l  table  of  Pit>f.  Fraukland  as  given  by  Ralfe, — 


15  gmins  of  dry  ulUiuwu  (fleshy  innttor)  ;=  13,851  fool-pounds. 

16  grains  of  fut  of  b«cf  ^  27,716  *' 
15  gmins  of  sUnvh                                       =11,720         '« 


h 

I  **  If,  therefore,"  eays  Ralfe,  "  1800  grains  of  dry  albumen,  1350  grains 

!   '^*"    fat,  4900  grains  of  staivli,  lie  daily  consume*!,  an  amount  of  force  ca|>a- 
I    ^*^<'  uf  lifting  7,910,045  jminds  to  the  height  of  one  foot,  or  3o30  foot-tons, 
^^'**U  \yt  <lerived  from   the  f«Hjfl ;   a  iX'sidt  clcjscly  corresponding  with  the 
'''*Vidat«l  estimate  of  the  total  work  done  in  the  bn<ly, — viz.,  3400  foot- 
liiu^  >T     rpj^^  former  |KJi>ular  fallacy  that  tlie  principal  source  of  nuiscular 
H>pcv.  xvas  from   the  cumhiistion  of  the  albuminous,  fleshy  principle  has 


J 


happily  been  dlspelle<l,  and  the  illative  vahie  of  albumen,  fats,  an 
is  appi*eeiatc(l. 

It  will  be  iiecollected  that  tlie  stmngest  men  are  not  always  meat-e 

and  that  the  rhiiKicei'os  and  the  elepliaut,  animals  noted  for  tlieir  stre 
Aiv  tjtrictjy  vegetarians.  IndccHl,  the  opinion  has  Ijcen  expi-essetl  by  a 
authority  that  ditfereut  miiacidar  qualities  are  deveIoi3e<l  by  flesh  and 
naceons  footl,  tlie  lertjmrd  and  the  deer  l>eing  given  among  animals  as 
trations:  the  kopaixl  with  the  (pru-k  action  engeudered  by  flesJiy  foot 
the  advantage  of  the  deer,  but  tlie  latter  with  the  slow  foroe  develop* 
its  iiiriuaecous  diet  ean  outstrip  the  leoivaixl  in  fail*  chase.  |j 

While  the  limits  of  this  article  will  not  jK-rmit  of  any  dlscnsW 
general  museular  movements,  involving  necessarily  a  detailed  descri 
of  the  muscles  and  general  anatomiail  structures  of  the  joints  aiM 
thorough  consideration  ♦>f  animal  mwhanics,  a  short  account  of  bo\ 
ortlinary  movements  are  accomplished  would  seem  an  appropriate  intr 
tion  to  a  description  of  the  varieties  of  exercises  employed  in  ph 
cultniie.  The  skeletal  muscles  may  be  regardett  for  the  most  jiart 
many  sources  of  |Hjwer  arranged  to  act  upon  the  Ixmes  and  eartila| 
levers.  The  thi-ee  forms  of  levers  ixxwgnized  in  oidinar}'  mechanics, 
tlie  relative  |K)sition  of  the  power,  the  weight  to  lie  moNc^l,  and  the 
of  motion  or  fulcrum,  arc  all  i-epi-esenletl  in  the  human  economy,  oxai 
of  thefiret  kind  being  rai-e,  and  those  of  the  thiixl  kind  Imng  more  coi 
than  the  second. 

This  pi^epondcrautx?  of  the  third  class  of  levers  is  probably  duel 
fact  that  the  movemt-nts  of  the  botly  nre  chiefly  directed  to  moving 
pamtively  light  weights  through  a  great  distance,  or  through  a  shor 
tauce  with  git^at  precision,  i-athcr  than  to  moving  heavy  weights  throi 
short  sjwife.  A  familiar  example  of  the  first  order,  where  the  poM 
at  one  end,  the  weight  at  the  other,  and  the  fulcrum  in  the  middle,  * 
when  the  body  is  raised  from  the  stooping  jxisition  by  the  action  c 
hamstring  muscles  attachetl  to  the  tnbera  ischii.  The  second  oixler,  i 
the  power  is  at  one  end,  the  fulcrum  at  the  other,  and  the  weight  i 
middle,  is  illustrated  rn  the  depression  of  the  lower  jaw  in  o|MmiD 
mouth,  the  tcunwi-als  and  masseters  representing  the  wciglit.  The 
oi*der,  where  the  fulcrum  is  at  oue  end,  the  weight  at  the  other,  an 
power  in  the  middle,  is  best  representeil  by  the  action  of  the  bicep  n 
upon  the  forearm. 

All  these  oixlers  of  levers  may  lie  beautifully  illustrated  in  the  dil 
movements  of  the  foot, — the  first  where  the  heel  is  raistxl  and  the 
tapped  upon  the  floor,  the  heel  representing  the  power,  the  ankle-joii 
fulcrum,  and  t!ie  tuc  the  weight ;  the  second  where  the  IxMly  is  raised 
the  toes,  the  ground  i-epresenting  the  fulcrum,  and  ttie  bnly  the  w 
and  the  third  where  the  foot  is  flexed  and  elevates  a  weight  I'estiug 
the  tfK-s,  the  ankle  being  again  the  fulcrum. 

There  are  few  movements  of  the  botlv  in  which   oue  muscle  c 
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oonccmwl  In  tlie  majority  of  cases  Heveral  miiacles  act  together,  nearly 
aJl  the  luovcmcuts  aro  co-oi*diuatf,  ami  generaUy  tlic  |)ower  is  so  dtsposttl 
M'itli  refereiH'e  to  the  fulcnini  that  in  a«iiuring  a  greater  range  of  motion 
the  power  is  dimiuished. 

Animal  Mechanics. — Ev*ery  niovomeut  of  the  body  depuds  as  much 
Ujion  tlie  proper  co-orxlmation  of  the  niuseles  for  its  acc-umcy,  graec,  and 
(mtt^  upon  the  strength  of  their  contraction  ;  and  particularly  is  this  true 
of  tiie  exceedingly  complex  movements  of  walking,  running,  jumping,  etc. 
To 8|>preciate  these  best,  some  knowleilgc  must  be  had  of  the  manner  in 
vvlii<'Ji  the  upright  [wsitlon  is  maintainctl.  In  the  erect  postui^  the  weiglit 
of  the  entire  \xx\y  is  borne  by  the  plantar  arches,  by  a  series  of  muscular  eon- 
tnsdious  of  the  hjwer  extremities,  trunk,  and  nock,  liaviug  for  their  ul>jeet 
the  tuainteDance  of  the  IxxJy  in  such  a  position  that  the  line  of  gravita- 
tion fulls  within  the  area  of  the  feet.  That  this  is  the  ix'snlt  of  musctdar 
BctioD,  at  one  time  denied,  is  proved  by  the  fkis  that  a  i>ersoo  standing 
perfeotJy  at  rest  in  a  t>alanoe<:I  pasition  falls  when  unconst-ious,  and  that 
a<i«ul  body  cannot  be  l^alanced  upon  its  feet.  The  line  of  gi-avity  passeg 
from  the  vertex  of  the  head  in  front  of  the  m-eipital  articulation,  in  front 
of  like  tenth  dorsal  vertebra,  behind  a  line  joining  the  eenti*es  of  the  two 
bi}>-jt>ints,  a  littJe  behind  the  knee-joints,  to  reach  the  earth  in  front  of  the 
•vntne  of  a  line  drawn  between  the  two  ankle-joints.  The  centre  of  gravity 
fiTilie  entire  b<idy  is  located  at  the  end  of  the  sacrum,  and  for  the  combined 
Ij'wl  and  trunk  alwut  the  level  of  the  ensiform  cartilage  in  front  of  the 
l<^'nt[i  dorsal  vertebra.  The  somewhat  unstable  ei|uilil>rinni  of  the  ei-eet 
piKitioii  is  maintained  without  much  ditHeulty  by  kwping  this  liue  within 
"•^area  of  tlie  basis  of  8up|K>rt  ;  otherwise,  when  the  liue  falls  outside  this 
^•^11,  the  tendency  of  the  body  is  to  fall,  unless  overcome  by  strong  muscular 
3'tion. 

In  maintaining  the  body  in  this  erect  [X)sitiou  almost  all  the  muscles  of 

y^  lower  extremity,  trunk,  and  neck  are  couoerned.    While  the  line  of  grav- 

'^.V  rtHuains  within  the  area  of  the  feet,  the  slight  muscular  effort  required  is 

'•tt|<»  more  than  the  tonicity  containcxl  in  all  living  muscle.     The  head  and 

'^^olc  lire  maintained  from  falling  forward  or  backwaiti  by  the  combined 

,  ^'tioo  of  thetra^K^zius,  levator  auguli  scajmlae,  splenins^t^Tvicalis  asccudetis, 

•'UigvcrHalis  ct>lli^  tnichelo-mastoid,  spinalis  colli,  coniplexus,  multifidus 

l*»ii«,  iDterspinales,  I'ectus  capitis  posticus  minor,  and  obliquus  superior, 

'^'^ing  as   backwaiti  flexors  against  the    platysma  myoides,   sterno-*'leido- 

^•^^toid,  rectus  capitis  anticus  major,  iTietus  capitis  anticus  minor,  longus 

^^lli,  waleniis  anticus  melius  and  posticus,  digastric,  sterno-hyoid,  sterno- 

^Vroid,  omo-hyoid,  mylo-hyoid,  and  geuio-hyoid  as  forward  flexors ;  the 

»^*S5itioD  laterally  l)eing  maintaiutxi  by  the  platysma  myoides,  steruo-cleido- 

^•^iSatoid,  trapezius,  spleuius,  trachelo-mastoid,  complexus,  the  three  scaleui, 

*^*Ctus  capitis  posticus  major,  intertrausversalis,  and  rectus  lateralis. 

The  line  of  gravity  falling  in   fixjut  of  the  (X-cipilal  condyles,  the  ten- 
^«ii»c}'  of  the  head  is  to  fall  forwaixl,  demanding  uatumlly  gi-eater  action  of 
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all  the  po.st(?rior  group  of  miist'les  and  lig:atiioiit8  (particularly  the  ligamentrt  tu 
iiuclice),  which  of  ucH'essity  are  better  devehnxHl, 

The  trunk  is  niiuutaiiied  from  falling  backwaixil  by  the  action  of  t/i 
rectus  aUlomiiiis,  pyraniidaliri,  fibli(|iuis  extcrmis,  dbliquna  iutermis,  ain 
\ysovtii  magnus  and  j>arvus,  assisted  by  the  |)ectora]is  major  and  minor,  senu- 
tus  niagniis,  trans versalis,  peetineus,  adductor  longii.s,  adductor  brevis,  rfctw 
fenioris,  sartorius,  and  all  those  muscles  which  jmss  from  the  pelvis  to  tlw 
internal  condyle  and  shaft  of  the  femur;  and  frfiui  falling  forwaid  by  the 
action  of  the  ^j^lutci  (niaguus,  medins,  and  minor),  latissimus  doi'sl,  serratits  i 
posticus  inferior,  and  all  the  larger  dorsal  muscles,  assisted  by  the  scapular  I 
nius^'Ies, — rhomlMjidei,  inferior  jwjrtion  *vf  the  trapezius^  etc.,  which  fiii  the  1 
wapuke  backward  and  approximate  them  to  the  skeleton.     It  is  uiaiutaiDiH 
laterally  by  the  oblinuua  exteruus,  obliquus   interuus  and   transverealist 
rpiadraturt  lumbonun,  loup^issinius  dorsi,  and  sacro-lunibalis. 

The  rit^idity  of  the  Ixxly  upon  the  thighs  is  secnivd  by  the  contraotioa 
of  the  psoas  niagnns,  iliaeus,  sartorius,  peetineus,  th»t»e  adductors,  graeiU' 
gluteus  minimus,  obturator  ex  tern  us,  tensor  vaginae   femoris,  and  rectii' 
fenioris,  as  flexoi"s  acting  against  the  gluteus  maximns  and   merlins,  py^^' 
tbrniis,  ol)tumt^>r  interims,  genicHi  su})eri«n"  and  inferior,  quadratus  feiaoi*'^' 
long  head  of  biceps,  |M)«terior  |X)ition  of  adductor  niaguns,  semi-tendinost^^B 
and  semi-meinbranosiis  acting    as   extensors ;    the  ]>osition  being    sirur^^^^*^ 
laterally  by   the  tlin^  glutei,  tensor  vaginae  femoris,  pyrifonnis,  gcmcl  ''• 
sartiu^ius,  and   (jbturator  internus,  acting  as  abductora  against  ihe  thr^**' 
adductors,  |>soas  magnus,  iliaeus,  pwtinens,  quadi'atus  femoris,  obtni-nt*  ~^\ 
externus,  gmcilis,  seini-teudinosus,  semi-mcmbranosns,  and  long  head  t:^^ 
biceps  acting  as  adduetore.  ^M 

The  rigidity  of  the  legs  u[M>n  the  thighs  is  maintained  by  the  bicejir-^*^ 
semi-teudinosus,  semi-menibrauosus,  gracilis,  sartorius,  gasti'ocueniius, pint? 
taris,  and  |w)pliteus  acting  as  flexors,  and  the  quadriceps  femoris  (i-eciur- 
fcniiu'is,  vastus  externus,  and  crurens)  acting  as  extensoi's. 

The  relation  of  the  fo<U  at  an  angle  of  ninety  degrees  to  the  knr  is  maic 
taiufd   by  the  gastrocnemius,  soleus,    plantaris,   and   pcTOueus   lougns, 
extenaoi^ ;  the  tibialis  antieus,  jx^roneus  tertius,  and  extensor  lougus  digi| 
toruni,  as  flexoi^s ;  the  tibialis  anticns,  tibialis  i>osticus,  and  flexor  longns" 
digitorum,  as  atlductoi-s ;  and  the  three  perouei  (ixToneus  longus,  bivvis^ 
and  tertius),  as  abdnctoi's;    the  arch  of  the  n>f>t  being  supported  princ 
pally  by  the  jK'rnneus  hmgus,  the  i nteros.scous  ligaments  (chieHy  the  inferio 
calraneo-scaphoid  and  calcaueo-cuboid),  and  the  plantar  fascia. 

••  It  may  Ix"  instructive  here  to  i^view  brieily  the  anatomiral  coustriicti* 
and  mechanism  of  the  natural  IVkH.  The  f*x»t  includes  all  that  portion  of 
the  inferior  extremity  below  the  tibio-tarsal  articulation,  consisting  of  the 
ta^-sus,  nietatareus,  and  phalanges,  and  in  the  a<lult  has  the  form  of  two 
aivhes,  an  an ten> poster! or  and  a  transvei'se,  each  with  its  convexity  or 
doi^sal  surfaw  above  and  its  e4jncavity  or  plantar  surface  below.  The 
antero-posterior,  the  moiit  important,  is  supporttd  iqujn  two  piei*s  or  piUan 
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andliufiits  suinniit  at  the  asti^agalns  and  aukle-joiiit.  This  1ms  b«eu  still 
fiirtber  dtvided  into  two  aivhcs,  aii  outer  aiid  an  innor,  l»y  a«  inia*i;inaiy 
line  drawn  |)osterioHy  betwwii  the  tliircl  and  fourth  iiictatarsal  boues;  the 
inner  portioo  of  the  antero-jjostcrior  arch  is  much  more  curved  thau  the 
outer,  and  forms  the  instep.  The  nostei-inr  pier,  furmrd  by  tlie  ]>osterior 
l»rt5of  the  astragalus  and  os  ealeis,  is  shorter,  more  curvwl,  1ms  but  t>ue 
joint, aud  is  more  siulid,  receiving  the  greater  i>art  of  tJie  weight  of  the  bixly. 
Tiw  anterior  pier,  eoni{>osed  of  the  scaphoid,  three  cuueiibrni,  and  three 
inner  metatarsal  bones»  is  longer,  less  curved,  has  maay  joiiithi,  and  is  more 
t'laatic,  serving  to  dimiuish  the  force  of  shocks  trausuiitted  to  the  arch. 
The  hftid  of  the  astragalus  fitting  into  the  concave  surface  of  the  scaphoid, 
umlits  postero-iufcrior  surface  aiiicuhiting  with  the  auterior  surface  of  the 
08  calHs,  it  may  be  I'egaixk'd  as  the  keystoucj  though  diif'cring  iu  many 
regjiects  from  such  bodies  as  usually  enijdoyed.  The  weak  part  of  the  aixjh 
is  sin^n^t honed  by  the  intemsscous  ligaments,  }iarticu]arly  the  inferior  cal- 
caDi'o-ftcaphoid,  which  supi>orts  it  from  l>f;low,  while  those  l>encatli  tlic  inner 
portion  of  the  plantar  fascia  add  additional  sti^ngth.  Tlie  outer  portion 
of  the  autero- posterior  arch  consists  oFthe  outer  portion  of  the  os  calcis,  tlie 
culxMil,  and  the  two  outer  metatarsal  bones*  It  is  stn?ugthcuetl  by  the  cal- 
ci»(XH;uboid  ligarueuts  aud  the  outer  portion  of  the  plantar  fascia.  Both 
arcji(*j  are  still  further  maintaiued  by  the  til>ialis  posticus  aud  pcrotici 
^imck%  particularly  tlic  pcroneus  lougus*  The  transverse  arch,  formeil  iu 
the  Juner  aud  outer  sides  bv  the  boiK»s  euteriuo;  into  the  inner  aud  outer 
iintei'o-|x»stei*ior  arches  resi>e(^tively,  varies  in  degree  of  curvatuiMi  in  ditter- 
t*'it  [tortious  of  the  ffx^t,  betug  most  marked  across  the  cuucitbrm  bones, 
h afford^  pj"ote<'titm  to  the  e^ytX  parts  of  the  sole,  an<l  adds  to  the  elasticity. 
The  weight  of  the  body  is  I'eeelved  by  the  astragalus  as  the  highest  part  of 
tJ*earch,aad  traDsmitted  to  the  ground  through  t lie  two  piers  of  the  antero- 
posterior arches.  The  f»>ot  iu  extension  rests  normally  upon  the  heel,  (he 
tips  of  the  metatarsal  Ixmes,  and  the  outer  side  of  the  sole,  the  weight  of 
•hi)  Ijody  iu  standiug,  walking,  rumiiug,  or  dancing  being  tmusmittetl 
through  the  heel,  the  ball  of  the  gix-at  toe,  and  that  of  tlie  little  toe,^ — the 
•natural  tri|Kxl  of  the  foot, — in  the  order  named.  Thus  the  dii-ectiou  of  the 
^'C'ilbt  «[K>u  the  arches  is  constantly  (banging,  aud  it  is  only  through  the 
srtioiisof  certain  muscles  that  the  normal  aivhes  are  conserved.  Thus,  in 
"Pxion  the  ant4?ro-|K»sterior  arcli  is  inci'eased  by  the  action  of  the  tibialis 
^iiticus,  |KToueus  tertius,  aud  extensor  longus  digitornm  ;  and  in  exteuston, 
V  tlie  artion  of  the  gastrocnemius,  soleus,  plantaris,  suid  pcroneus  longtis, 
'J^'th  the  curves  are  diniiuishc<l  aud  the  foot  is  tlatteutHl.  Then,  also,  when 
^"^f<)ot  is  markedly  Hexed,  the  foot  isadductctl,  in  which  ]M)sitiou  the  arclies 
"^eacb  respectively  iucresiscd  and  diminished.  In  this  connection  Mr.  I^e 
^f^Clai'k  says,  '  In  reviewing  the  iiftious  of  the  various  muscles  around 
the  foot,  it  is  obvious  that  their  attachraeut  is  designed  to  preserve  the  plan- 
^^f  arch,  and  that  such  hwiltliy  condition  must  deixnid  iu  a  gi^eat  measure 
«n  tile  ev(Mdy-l)alanced  action  of  those  muscles  u|K)n  their  several  attach- 
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meota.    Thus,  the  }>eronei  and  tibial  muscles  antagonize  each  otlierj  aiidj 
exp&ndecl  insertion  of  two  of  them  into  the  tai'sal  bones  is  very  instnime 
iu  ]>reservinjj:  the  tmnsvei-se  as  well  as  the  autero-poRterior  arch."** 

Ij<>tX)MOTlON. — It  is  iietjossarv  here  to  refer  briefly  to  the  methods < 
ployed  in  the  study  of  animal  locomotion,  in  order  to  obtain  a  pro|X!r< 
eeption  of  this  ira|>ti>rtant  siibjert.     While  the  work  of  the  Welxr  broil] 
and  the  earlier  studies  by  means  of  tlic  graphic  method  of  MM.  Man 
Carlet,  and   Mathias  Duval  were  exr<']lent  so  far  as  they  exteiiderJ,  1 
gave  but  ao  im[>erfwt  idea  of  the  tt)mplicated  meehanisra  of  aninial 
motion.     To  i*emedy  the  de^wts  of  the  jL^raphir  method,  Marey  fii'st 
Demeuy  later  invoked  the  aid  of  photography,  but  even  the  results 
obtained  give  but  meagre  information  of  the  lateral  sway.     The 
authors  emph>ye<l  the  zoetrope — an  ingenious  opiical  instrument  inve 
by  Plateau,  which  presents  to  the  eye  a  series  of  sufressive  images  ijo  i 
ortlinutetl  by  mpid  revolution  as  to  bring  before  the  eye  all  the  |>l 
<»f  a  mo\'enient — to  overoome  these  defects ;  and  Marey,  well  awan* 
his  photographs  gave  no  information  of  the  diix'ction  or  extent  of  the  late 
sway,  endeavored  to  remedy  tliis  by  an  ingenious  application  of  the '. 
0f4i'(>[>e  to  his  photographic  wheeh     This  addition  to  the  pictures  gave  i 
impression  of  an  undulating  white  band  extending  thmugh  spaet*,  thei 
dulatious  being  in  thi-ee  dlnvtions,  forward,  vertically,  an<l  laterally,! 
did  not  admit  of  detailed  study  of  the  curves. 

It  reniained  for  Mr.  I'^dweartl  Miiy bridge,  of  Phihulelphia,  s<.»  to  i 
ize  photography  and  clwtricity  as  to  jirmlut.v  results  almost,  if  not  cntin 
perfwt.     These  jK>sf?ess  the  dwided  lulvantage  over  all  similar  cttbrti<< 
admitting  of  a  detailed  study  not  only  of  the  curves,  but  also  of  tfif  fo^ 
ward,  verti<"al,  antl  lateral  movements  of  the  various  points  of  the  ImxIv. 

Notwithstanding  the  various  slight  soiiroes  of  error  in  Mr.  Muybridges 
methods,  |K)Juteil  tmt  by  Dereum,  these  phott^graphs  have  contributed  mott* 
than  anythiug  else  in  mmlcrn  times  to  facilitate  the  study  of  animal  motioti 
and  locomotion.  These  photographs,  when  placed  in  the  ingenious  instfti" 
meut,  invented  by  Mr.  Ausehuetz,  known  as  the  taehyscope, — which  wn'* 
ttists  of  a  series  of  pictures  so  plaee<l  on  a  circular  glass  plate  revolviu^^j 
rapidly  on  its  axis  that  whenever  a  picture  apjwars  l^efore  the  eye  of  th^^| 
observer  it  is  lit  up  by  an  electric  sjmrk, — pnKluw  a  bit  of  life  with  !*^^ 
degree  of  truth  and  accuracy  that  are  al>soluteiy  l)ewilderiug.  Take^  for, 
example,  the  iiurdle  jump  of  a  raee-horse,  which  oocupit^  seventy-two  oi 
hundredtlis  of  a  second^  or  the  slower  movement  of  a  man  on  a  gallopiu^' 
horse :  the  illusion  is  i>erfect.  One  sees  not  only  the  legs  move  according 
to  the  gait,  but  the  dust  rise,  the  horse's  mane  and  tail  fly,  the  nost 
dilate,  the  rider  urge  his  horse,  pull  the  curb,  and  move  back  his  leg 
^pply  the  spur. 

Mr.  Muy bridge's  method  oonsistci  iu  making  simultaneous  serial  phot< 
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graphs  of  a  moving  man  or  animal  at  from  two  to  four  points  of  view  at 
right  angles  with  one  another.  While  the  st-nal  method  gives  slightly  less 
accurate  results  reganling  the  rise  ami  fall  and  onward  movement  of  a  limb, 
taken  all  in  all  it  more  than  comjiengates  for  the  slight) y- varying  aiigle  at 
ivhirh  the  photijgraphs  ai^  taken,  l>y  j>ermitting  the  determination  of  the 
direftiou  and  amount  of  the  lateral  Hway,  and  gives  an  opportunity  for  the 
atudy  of  a  part  which  a  wheel  photograph  wuld  not  furnisii.  The  draw- 
ings from  Dercnm  exliihit  the  s<juares  and  display  the  scientifie  ehai-aeter 
of  the  work,  but  in  the  other  original  drawings  these  have  been  omitted, 
tliough  they  are  none  the  less  eorrectly  drawn. 

Walking. — Walking  has  been  deseribed  as  being  "a  eonstant  falling 

Tonvarfl^  where  the  weight  of  the  body  is  reeeived  by  each  leg  alternately." 

In  walking  there  is  in  each  step  a  moment  when  the  weight  of  the  trunk 

is  aipiwrtcd  upon  the  foot  of  one  extremity  (say  the  left)  by  the  combiDed 

tttioo  of  the  flexors  and  extensors  of  tlie  extremity  and   the  alxluetors 

of  the  opposite  side  (see  p.  261),  while  the  other  (the  right)  i^  inelimd 

oiJiqiiely  behind,  the  heel  raised  by  the  action  of  tlie  gastroc-nemiiis,  soleus, 

floxor  longus  poUicis,  flexc^r  longns  digitornm,  tibialis  |T«>stietis,  and  peronens 

l"iigu!?,  and  the  toe  resting  upon  the  ground.     The  body  balanced  upon  the 

Ifil  foot,  by  the  combin(*d  action  of  the  flexors  and  extensors  of  the  hip, 

tWgh,  Ipg,  and  foot,  and  the  alxluetors  of  the  right  side  of  the  Ixjdy,  the 

*8^t  of  the  Ixidy  is  thrown  prineijtally  upon  the  glutei,  inferior  doi-sal 

'JWiacles,  and  abductors  of  the  right  side  of  the  trunk.     The  right  tln'gh  is 

"exed  by  the  psi»as  magnus,  iliacus,  l>i<^|is,  gluteus  mtdius,  anterior  part  of 

^he  glutens  magnus,  gracilis^  sartorins,  gastroeuemius,  plantaris,  and  popli- 

*t*us;  to  avoid  contact  with  the  grrHuid  the  leg  is  swung  forward  |K'ndulum- 

''ke  hy  tlje  relaxation  of  the  flexoi's,  aud  the  contraction  of  the  extensors  of 

^be  thigh  and  of  the  knee,  principally  the  quadriceps  extensor  femoris.    This 

^-•ntniction  of  the  extensors  of  tlie  knee  makes  the  jienduliun-likc  motion 

**^  the  right  leg,  and  contributes  to  the  forward  motion  in  walking,  the 

ill  of  the  swing  vart^ing  with   the  length  of  the  limb,  aud  the  right 

I.  rhe  side  of  tlie  foot,  and  the  ball  of  the  great  t^je  are  brought  in  contact 

^«th  the  ground. 

On  this  right  toe  as  a  fnlcrnm  the  ImxIv  is  moved  forward  by  tlie  action 

^^   the  extensors  about  the  hip,  particularly  the  ghiteus  maximus,  and  the 

**U*ral  muscles  of  the  tnink  (see  p.  261),  describing  both  a  vertical  and  a 

**ti«ral  curve,  the  right  leg  liecoming  stitiight  aud  rigid  by  the  combinetl 

-ion  of  all  the  muscles  of  the  lower  extremity. 

With  another  forwaixl  movement  of  the  jielvis  the  starting-point  is 

't;T:ain  I'eachcd,  the  body  suf)iK>rt<d  vertically  upon  the  right  foot  as  before, 

*^*^d  the  left  fcM>t  dirci-ted  in  an   oblique  position   liehind.     Tliis  forwaixl 

^^iovemeut  of  the  right  foot  carries  the  jielvis  beyond  the  vertical,  and  in  so 

*'«">ing  swings  tlie  left  leg  forward  by  the  action  of  the  psoas  magniis  and 

""'wiiH,  assisted  by  the  sartorins,  |)ectincus,  gracilis,  gluteus  minimus,  obtu- 

^or  cxterxms,  tensor  vaginae  femoris,  and  rectus  femoris,  until  its  heel,  aide 
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of  sole,  ami  liall  uf  gi^eat  toe  in  turn  furm  the  fiilenira  on  which  the  pelvic 
moves,  and  tho  i-j^lit  leg  is  again  swung  forward.  In  this  manner  the  lioiul 
and  i>el\is  desorilje  a  series  of  coucentric  eiu'ves  with  their  convexities 
upwat^.     {See  Photo.  L) 

This  i-egular  and  alternate  movement  nf  the  support  of  the  body  from 
one  fcK)t  to  the  uther  in  wallviirg  neeessitates  a  hitorul  displaeement  of  the 
line  of  gi-avity,  so  that  the  eentit^  of  gravitation  is  constantly  describing  a 
eonsw-'utive  series  of  horizontal  (lateral)  curves  in  addition  to  the  vertieiil 
ones  already  df-soi-ilied.  This  is  particularly  uotieeahle  in  the  gait  of  a 
person  walking  slo\vly  away  from  the  oljserver. 


Frfi_  2  n. 


a,  rtse  and  full  ojid  onward  moremctit  of  beftd. 
Fio.  2  *. 


■■■■■■—■■■ 

IHMHBaaUiiHHHI 


b,  Iftleral  svvuy  of  lieaii. 
Fio.  2  c. 


ilmn 


c,  rise  mid  fall  attd  furwurj  iut>vtiueut  ot  rlglil  iiip. 
Fio.  2  d. 


■mii 


d,  latt'THl  Hway  (if  hip. 


These  curves  are  best  understood  by  ol>serving  (see  Fig.  2)  the  line  «, 
which  i^epi-esents  the  rise  and  fall  and  onward  movement  of  tlie  white  button 
iji  the  *;ap  worn  by  the  subject,  and  tfie  line  6,  which  repi-esents  the  diivction 
and  amount  of  the  lateral  sway  of  the  same,  while  the  line  c  tx'pii 
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rise  and  fall  of  the  right  anterior  superior  spinous  process  of  the  ilium, 
wliicli  is  oljsorved  to  be  similar  in  general  course  to  the  line  «,  but  tht-  am- 
plitude of  the  wave   is   greatly 


Fio.  2  r. 


Fio.  2  f. 


I 


increased.     The  spinous  pixjoeas 
has  heen  selected  in  preference  to 
tlie  pubis  employeil  by  Marey,  as 
being  more  definite.     Of  greater 
intiTcst  still  is  the  line  t\  wliieh 
represent:*  the  rise  and  fall  and 
fiinvard  movement  of  the  exter- 
nal malleolus  of  the   lefl   foot. 
Tilts  curve   I'eally  consists  of  a 
uuuil)erof  elements,  as  elal>r>ratcd 
by  Dercum,  in  whose  own  words 
it  is  best  given  :    *•  Tiie  curve 
be^'ns,  f,  by  the  raalle<jlus  sweep- 
i«g  upward  on  an  arc  the  mdius 
of  ^hich  ccnti\*s  in  the  ball  of 
t/je  great  toe.     At  the  next  in- 
^ttnt  the  centre  of  rotation    is 
fi'auisfen-ed  t«j  the  tip  of  the  gi-cat 
''*.    The  balance  of  the  curve 
"P  to  its  hjcrhcst  point  is  the  re- 
**^U  of  the  flexion  of  the  leg  and 
^^  the  forwai-tl  movement  of  tlie 
Pelvis;   thence  to  the  final   im- 
1^***^  of  the  heel  u|3on  the  ground 
|^^*Ao   curve  is  the  resultant  of  a 
|P^**H^iplex    movement,    in    whtch 
^lirt>e  princijKil  elements  are  dis- 
'■•^j^nishablc:    first,  a   jjendulum 
**i«>veiuent;  second,  a  full;  and, 
^■*iixl,  a  fonvartl  movement,  the 
*sitt4T  beinjr   due  to  the   move- 
*^«?iit  fiinrard  of  the  body  as  a 
^'^'l^wle.     The  first  two  elements 
'^*^*  those  of  a  cycloid,  and  the 
■c>«>t  therefore  fiills  to  the  g:roiind, 
*^^lier  things  l:MMng  erpiai,  alon^ 
the  line  of  swiflest  descent. 

"A  fourth  element  is  ftb- 
'^^'^'ed  in  the  slight  eecoudary 
^^  (jccuiTing  in  the  curve  just 
l**^'io!i^  to  its  termtnation.     The  significance  of  ttu's  rise  is  as   follows. 


I 


I 

m 


e,  rbie  otid  full  of  left  foot. 


/.  literal  sway  uf 
left  fool. 


% 


t  Uulice  that   the   heel  of  the   passive  leg  iu  swiugiug   fon\ard  in  its 
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cycloid-like  descent  does  not  immediately  strike  the  grouiul,  but  that 
previous  to  the  impact  it  again  makes  a  nliglit  ascent.     This  \ti  shown  not' 
only  in  the  curve,  but  alsti  in  all  the  plates  ilhisjtmtiag  tlie  nomml  walk." 

From  a  careful  study  also  of  the  lateral  sway  of  the  foot,/,  its  extent 
was  found  to  Ik*  much  ]ess  than  was  ex|K'ctetl,  and,  being  tlie  least  ])o»«tble 
witli  the  working  of  the  liml),  shows  a  conservation  of  enei-gy.  It  is  thus 
found  in  the  normal  walk,  taking  all  the  trajectories  together,  that  the  three 
movements  tJjrwaixl,  laterally,  and  vertically  are  eoriTlateil,  and  tltat  the 
greatest  economy  of  force  and  time  results  when  the  sec-ondary  (lateral  and 
vertical)  movements  are  reduced  to  a  miniraom.  Tliis  conclusion  i»  still 
fuillier  strengthenetl  by  obscrv-ng  the  advent  of  fatigue  in  ordinary  man-Ii- 
ing  and  when  [>articulai"  metliods  of  marching,  demanding  increased  vertical  ™ 
or  lateml  movements,  aix'  attempted, '  ^ 

In  slow  walking  there  is  a  period  when  both  feet  are  on  tfie  ground 
tagetlier,  a  eircuin^stanee  which  does  not  exist  in  fast  walking,  in  which  one 
foot  Ieav<^  the  groinid  the  momeiit  the  other  touches  it,  which  accounts  fi>r 
the  laet  tliat  slow  \valking  fatigues  more  quickly  than  rapid  walking.  The 
length  of  the  stej)  dei>ends  ujinn  the  length  of  the  swinging  leg,  thougli  tliis 
may  be  diminiHlictl  or  increased  by  diret^'t  muscular  effort,  as  when  soldieru 
of  un(.^pial  height  keep  stej>, — a  mode  of  raairiiiug  obviously  fatiguing  aiMJifl 
involving  an  imnecessary  expenditure  of  energy. 

KuxxiXG. — The  short  interval  deserilxxl  in  slow  walking  wk^n  l)t»th 
feet  touch  the  earth  at  the  same  time  is  in  running  ivplaced  by  an  interval 
when  both  fv(}t  are  oil'  the  ground  at  the  same  moment.  To  piX'Vent  tlie^ 
body  from  falling  during  this  interval,  a  quick  short  leap,  or  kind  of  jerk,  " 
is  given  to  the  body  by  quickly  flexing  the  active  leg  at  the  commencement 
of  the  step  and  forcibly  extending  it.  The  duration  of  the  pi'essui'e  of 
the  feet  upon  the  ground  is  less  than  in  walking,  this  being  pi\)|x»rtioue<l  to 
the  energy  with  which  the  feet  tread.  These  two  elements  which  charac- 
terize running — foi'oe  and  brevity  of  pressure — increase  generally  with  the 
speeil,  as  does  also  their  frc^^oency,  though  the  extent  of  spat'c  travelhtl 
may  dep^'ud  u|K>n  the  extent  of  each  lall  rather  than  upon  their  number^  a& 
in  some  forms  of  running.  ■ 

From  the   vertical   trajectories    furuislied    by   tlie  graphic  method  of 
Mam',  he  believwl  that  tlie  sus|.>ension  of  the  IxKly  at  each  impulse  of  the 
feet  was  not  effected  by  a  quick  leap,  as  is  generally  snpjxised.     Tht 
show  that  the  body  executes  tach  of  its  vertii^al  elevations  during  the  dowr 
waixl  pressure  of  the  foot,  and  begins  to  rise  as  the  f<.Kit  touches  the  gi*ound/ 
''  attains  its  maximum  elevation  at  the  middle  of  the  pressure  of  the  foot, 
and  l>egius  to  descend  again  in  order  to  reach  its  minimum  at  the  moment 
when  one  foot  has  just  ris<Mi,  and  before  the  other  lias  readied  the  gnLHind.'' 
From  the  relation  of  the  vertical  oscillations  to  the  pi'cssure  of  the  feet,  he 
plainly  shows  that  the  time  of  sus|>eusion  does  not  depend  on  the  fact  that!| 

'  See  Busdiari  IinperlHi  GuitnU*  Murcb,  Piirk'^  Hygiene,  p,  SQU. 
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is  attnboted  to  the  erector  spinre  and  otlier  muscles  of  the  Wck:  the 
apjM'ar  sim|)lr  to  render  the  spinal  coluniu  inflexible,  as  their  greatest  rati 
of  action  cannot  exceed  from  one  to  two  inches. 

The  important  action  of  the  muscles  pf  tlie  lower  extremity  as  adjiJ 
vants  in  good  rowing  is  exhibited  in  the  followiug  manner.     In  the  fonvar 
swing  the  extensor  quadnwiK  and  leg  flexors  are  slightly  relaxed  and  tJi| 
knees  bend  a  little  ontwaifl.     Tlien  follows  the  contraction  of  the  bice|j( 
semi-teodinosus,  senii-merabranosus,  gracilis,  and  sartorius,  and,  later,  at  thi 
commencement  of  the  rec<j»very,  in  conjnoction   with  the  glutei,  first  thj 
ijuadrict^ps  and  then  all  tlie  muscles  of  the  tliigh  and  leg  m-Q  powerfbll^ 
contracted,  fixing  the  foot  and  leg  firraly  against  tlie  **  stretcher"  and  pp 
vidiug  a  fulrrnm  upon  whi(li  the  |x>werfnl  glutei  can  act.     A  considerably 
number  of  small  muscles  of  minor  importance  are  also  eoutiniionsly  broiighl 
into  play.  (See  Photo.  lY.)   From  this  brief  sketch  it  will  be  obs<;n*vod  tha^ 
the  muscles  of  the  hips,  of  the  thighs  and  legs,  of  the  lumbar  region,  of 
the  npi>er  and  doi-sal  regioi>  of  the  chest,  of  the  arm  and  forearm,  and  of 
the  interior  pectoral  region,  are  all  exercised  in  rowing,  their  importauc 
being  in  the  oitler  named. 

The  first  trajectory  of  i-owing  (Fig.  4)  repi-eseuts  the  rise  and  fall  of  the 
top  of  the  head.     It  comraences  just  as  the  body  is  thrown  farthest  fonvartlj 

Flo.  4. 


Ri8«  and  Ikll  uf  head  In  rowing. 

and  gmdiially  rises  until  in  number  five,  w'hen  the  arms  are  fidly  extended 
and  the  greatest  foi'ce  is  being  exertcil,  the  highest  point  is  reache<l.  It  is 
lowei^l  slightly  during  the  next  thi-ee  Hgui^es,  when  the  final  effort  is  made, 
and  is  again  elcvateil  as  the  recovery  is  eftectetl  during  the  tbrwaixl  niove- 
nicnt,  ix^aching  the  low  initiatory  point  again. 

Fio.  5. 


SiHe  and  fAll  of  b«ui3  ia  rowing. 


The  second  trajectory  of  rowing  (Fig.  5)  represents  the  rise  and  fall  of 
the  first  knuckle  on  the  left  hand. 

This  convsponds  in  srtme  i"esj»ects  to  the  former,  but  the  amplitude  of 
tlie  curve  is  gix?ater,  and  in  the  st^cond  jMjilion  of  the  curve  the  same  down- 
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ImrvT  \*  oheervetl,  due  to  the  lowering  of  the  Ixxly.     Tliis  was  at  fii-st 
[to  U*  <liie  to  the  jK)sitioii  of  the  hand  in  featliering  ;  but  tin's  move- 
ill  ■  iODCMnpli  shed  during  the  last  two  and  fii'st  two  figunvs. 
6imfMlS<i. — Swimming  is  on  act  inmatnnd  to  man,  to  Irarn  whieb  lie 
lame  u  longer  or  shorter  apprenticeship  to  a  new  furni  of  locomotion 
i iBqiiiPp  a  new  order  of  movements.     The  human  bfxly  is  lighter  than 
■Dcl    the  diffienlty  first  experienced  in  keeping    the  hotly  afloat  is 
Ujf  rrferahle  to  nervous  agitation,  ami   to  spasmodic  and  ill-dirc^ted 
I  af  the  extremities.     Most  f|nadrupefl.s  can  swim  the  first  time  they 
Mminrn^<d,  not  only  Itet-ause  they  ai-e  lighter  than  water,  but  also  beeausi' 
Maovemrntf?;  of  lotrmiotion  erajiloyetl  by  tliem  in  tlieir  horizontal  position 
fpimscly  tlnjBW^j^piiiied  in  swimming.     5Ian,  likewise*,  must  assume  the 
iri«i>ntil  iKisitiun  upon  the  water,  either  tipou  the  doi'sal,  veitical,  or  lateral 
>of  the  body.     In  this  position  the  extix^mities  tmu  be  employed  to 
F bi^  advantage,  and  the  body  may  be  ijropelled  in  any  dire<.*tion. 
IV  )Mj«»ition  most  commonly  emplo)'ed  in  swimming  is  the  prone  one, 
ibe  vertical    siH'fa<>e  dii-ected  towards  the  water,  and  the  head  aiid 
i  and  upper  jmrt  of  the  back  kept  up  by  the  trajjezins,  rhomboidei, 
'mipul«e,  .scrratus  i>osticu8  superior  et  inferior,  multifidus  spinoe,  etc. 
TV  upf*er  and  lower  extremities  aiM?  simultaneously  and  slnwlj  flexeil 
idnwn  fowanU  tlie  bmly,  after  which  they  are  simultaneously  and  rap- 
l^fxtpndttl  and  directe<l  away  from  the  body,  these  movements  closely 
iling  ihosi'  employed  by  the  frog  in  swimming.     These  simultaneous 
I  of  the  extremities  describe  a  series  of  elli|>ses,  an  arniugemeut 
I  pointed  out  by  Pettigrew/  increases  markedly  tlie  area  of  support 
by  the  moving  paits. 
lBtbeeHi|ises  the  contiuutms  lines  represent  extension,  the  dotted  Hues 
,  describing  as  the  extremities  are  flexed  and  extended  a  series  of 
which  a&  the  body  advances  are  opened  out  and  formed  into  loops, 
,if  a  uuflScicutly  high  rate  of  speetl  l>e  attained,  these  loops  are  cou- 

I  into  wavcnl  lines,  as  in  flying  or  walking. 
TV  alternate  flexion  aud  extension  of  the  limbs  decrease  and  increase 
made  by  their  several  parts  with  each  other,  thus  diminishing 
eating  the  degree  of  resistance  experienced  by  the  swimming  sur- 
^md  euable  the  extremities  to  elude  and  seize  the  water  by  turns. 

nfxion  18  more  slowly  perfomied  than  extension,  aud  the  limbs  are 
>"lf  to  rotate  in  the  direction  of  their  length  in  such  a  manner  as  to 
■■liwih  the  reaistaucc  during  flexion  aud  increase  it  during  extension,  thus 
^Irtiting  force  to  the  propulsive  eflbrt. 

Daring  the  extension  of  the  arms  the  |)alms  of  the  hands  and  the  inner 
l4b  of  the  anns,  dii-ectetl  downward^  assist  in  buoying  up  the  anterior 
lioo  of  the  body.    Towarils  the  end  of  extension  the  hands  are  screweil 
tly  roan«d,  and  the  palms  are  prouated  and  directe<l  outward  and  back- 


'  PeUigfcw,  Animal  Locomotion,  etc.,  p.  81. 
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ward,  assisting  tbo  jiosterior  |x>rtioiLs  of  the  arms  in  tlio  propulsion  of  t\ 
body-     Dtiring  flexion  the  palm^  of  the  hands  are  dire<"to«l  downward,  a 
at  the  close  of  tlie  movemfiit  tliey  are  slightly  depressed,  fort^lng  the  bod; 
upward,  and  giving  to  the  head  the  Ixibhiug  or  vertical  wave- movement 
ofteu  observed. 

When  the  lower  extremities  are  extended,  the  soles  of  the  feet,  then 
terior  .sorfaees  of  the  legs,  and  the  posterior  surfaces  of  the  thigh,  direrted 
outwaixl  and  backward,  projwl  tlie  b«xly  forward.     This  propulsive  effnrt  ii 
increased  by  their  becomiug  more  or  less  straight,  and  by  the  greater  raj)idity 
with  which  the  extension  is  performed.     The  inner  surfaees  of  the  lyw( 
extremities  act  upon  the  water  io  sustaining  the  posterior  part  of  the  body, 
assisted  also  by  the  slightly-inclined  position  of  the  Ixxly  in  the  water  ii 
conjonction  with  the  foi'ward  inoveraeut. 

The  flexion  of  the  inferior  extremities  likewise  is  performtnl  more  iblowly 
than  the  opposite  movement. 

Several  grave  objections  urged  against  the  ordinary  or  old  method  b\*e 
led  to  tlie  adoption  of  new  raetbods*     The  prone  petition  of  the  body  iipwri 
the  water  expases  a  large  resisting  surface;  the  extremities  in  the  lateral 
position  are  applied  at  a  disadvantage  as  propelling  agents  ;  but  one-fou 
of  the  ellii>se  is  available  during  the  propulsive  effort,  three-fourths  lieiug 
lost,  with  increasing  friction  ;  and  the  simultaneous  action  of  Iwth  extrenU' 
ties  leads  to  dead-points.     To  overcome  these  objections  scientific  swimmers 
have  adopted  the  overhand  movemejit^  the  method  employal  by  the  Indians 
in  which  first  the  arm  and  leg  on  one  side  of  the  body  are  moved,  a»d  tlieaj 
the  arm  and  leg  on  the  opixtsite  side.     The  direct  advantage  of  this  mode' 
e>f  swimming  consists  in  the  body  being  thrown  more  or  less  on  its  side  at 
each  stroke,  the  body  twisting  and  rolling  in  the  direction  of  its  leiigtii, 
thereby  reducing  the  amount  of  friction  experienced  in  forward  motion.  I' 
the  overhand  movement  the  swimmer  is  enabled  to  throw  his  body  fonv 
on  the  water  and  employ  Ids  extremities  in  a  nearly  vertical  instead  of 
horizontal  [danc,  a  jjosition  lx?st  calculated  for  develoj>ing  their  power  aiw 
reducing  friction.     The  length   of  the  eifective  stroke  is  doubled,  beiii] 
efjual  to  nearly  half  an  elli|)se ;  the  alternate  o]iemtion  of  the  sides  aot  ooly 
contributes  to  continuity  of  motion,  but  also  j>reveuts  dead-points  or  lialt?> 
and  reduces  friction.     For  these  reasons  it  is  the  most  ex|>edittous  inetln 
of  swimming  yet  discovei-ed  ;  but  it  is  so  fatiguing  that  it  can  Ix'  indidg' 
in  only  for  short  distanct^s.    The  speed  attained  by  man  even  by  thtsmeth' 
contrasts  very  unfavorably  with  that  of  seals,  aud  still  moi-e  nn 
with  that  of  fishes^  owing  to  the  small  hands  and   feet  possessed  hv  Id 
aud  to  the  awkwaivl  manuer  rn  which  they  must  be  applied  as  propellers- 

For  long  distances  an  improvement  on  the  overhand  movement  is  whi 
is  known  as  the  mlc-Mroke.  This  consists  in  swHraraing  ujion  the  sidi 
of  the  liody  ;  one  arm,  say  the  left,  advanced  in  a  curve,  describes  tb 
upjier  side  of  an  ellipse,  while  the  right  arm  and  both  legs  by  a  pow« 
backward  stroke  propcd   the  body  for%vard.     The  extension  of  the  lo' 
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extrejnltios  accomplishes  a  double  inovement.  When  extended  or  pushed 
iway  from  the  Ixjdy,  tliey  inc  !ude  wiiliiii  tliem  a  fluid  we<ige  with  the  apex 
directed  forward,  and  when  fully  extended  they  are  eou verged  in  sueh  a 
manner  as  to  force  the  bo4ly  away  fioni  the  wedge  and  so  cootribute  to  the 
propulsive  movement.  Tlie  njiper  arm  may  also  be  extended  in  such  a 
inauDeras  to  act  as  a  cut-water,  l>eing  advanced  as  the  other  three  extremi- 
ties are  flexed,  and  vice  versa.  Either  side  may  be  employed,  or  they  may 
be  alternated.  This  plan  reflui^s  the  amount  of  resistance  to  the  forward 
movement,  secures  in  great  measure  continuity  of  niuvement,  and  conserves 
tlie  energy  and  resources  of  the  swimmer  to  a  pre-eminent  degree. 

It  will  Im*  seen  from  the  foregoing  account  that  all  the  nnjs^.lcs  of  the 
body  are  more  or  less  exercised  in  swimming,  but  the  forward  motion  is 
aooomplished  by  the  extreme  force  of  all  the  extensors  alternately  or  syn- 
chronously of  the  upper  and  lower  extremities. 

High  jL'MFiNff. — The  interval  describcil  in  running  when  both  feet  are 
offtlie  gwnnd  at  the  same  time  is  in  leaping  much  prolonged,  and  during 
this  period  the  body  is  propelkxl  both  forwai-d  and  upward  by  a  violent 
effort  of  the  extensor  niu8<.des  (extenstu'  quadrieei>s)  of  the  thigh,  the  heels 
U'ing  raised  by  the  contraction  of  the  powerful  calf  muscles  (gastrocnemius, 
soleijs,  plautaris,  flexor  lougus,  etc.). 

Tlie  leap  is  usually  preceded  by  a  short  run,  to  give  momentum  to  the 
^>dy,  but  the  upward  movement  is  accomplished  entirely  by  the  lower  ex- 
tremities, as  above  described.  In  some  forms  of  leaping,  jKirticularly  the 
standing  high  jump,  much  gR^ter  heights  have  l>een  attained  by  employ- 
ing a  peculiar  form  of  jumping  copied  after  that  of  the  cat.  In  this  the 
Jiinip  is  made  sideways,  the  full  force  of  both  lower  exti-eraJties  is  secure<l, 
'^body  is  partially  rotated  during  its  tlight,  and  the  limbs  drawn  up  are 
<»'ri€d  across  the  bar  together.     (See  Photo.  V.) 

Fig.  6  represents  the  rise  and  tall  and  onwaitl  movement  of  the  ex- 
*«fDal  malleolus  of  the  right  foot  in  high  jumping.     Its  general  outline 

Fio.  6. 


KiM  and  Tall  and  onward  movenieiit  of  right  foot  in  high  Jumping. 

'"^^mbles  line  c  in  w*alkJng,  but  the  amplitude  is  much  greater  even  than 
^**,  and  it  will  be  especially  observed  that  in  the  first  portion  of  the  curve 
^^  rise  is  more  quickly  acccmiplished  than  the  descent.     The  lower  cuiTe 
^*'*tiinat(^«  abruptly  when  the  feet  reach  the  ground  together. 

By  continuing  this  exen*ise  gi-eat  skill  will  be  attained,  and  the  extcn- 

^^'^  will  be  wonderfully  developeil,  so  that  a  person  am  jump  easily  not 

^**ly  to  an  increased  height  but  also  a  ci>nsiderablc  length,  and  laud  in  any 

^*^ition  desired.     As  an  exhibition  of  skill  the  length  of  the  run  may  be 

^^inished,  or  the  jump  be  repeated  immediately.     A  good  jumper  is  a 

Vol.  IV.— 18 
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practical  example  of  what  may  be  aetrompliHlied  by  eontiiuied  exeiTise  of  < 
tain  nuiscles ;  but  the  most  important  factor — the  development  of  the  chi! 
aud  it;*  <.'<ju tents — has  been  neglectetl,  ami  very  often  soeh  jiHerscmssiilfer  f»\tm 
consiiraption  or  heart-disease  because  t]»e  chest  is  eonstaiitly  contractwl  Ui 
fix  the  rtbs.  True  grymnasths  are  founded  upon  an  anatomid-al  and  phvAi- 
ologiad  law, — that  m  every  jxjsition  or  exen-ise  the  full  expautsitM)  of  the 
thorax  must  be  first  considei-ed,  and  the  heart  must  not  l)e  over-stimulated. 
Harthelius  says  that  in  the  Swedish  system  of  gymnastics  every  movement, 
fi'om  the  above  law,  may  be  looked  upon  as  a  tvspi ration  movement. 

VAUiETir>i  OF  Exercise. — Among  the  early  Greeks  the  five  favorite 
exercises  constituting  the  pentaihlon — runnnig,  leaping,  wivstlin^,  hurling 
the  lance,  and  casting  tfie  discus — were  admirably  adapted  to  develop  the 
body  with  strength  and  vigor,  and  to  confer  the  grace,  celerity,  and  accuracy 
of  mttvement  which  were  so  much  coveted.  These  exercises  wei'e  supple- 
mentrtl  by  games  of  ball,  lifting  and  carrying  weights,  swimming,  pugilism, 
and  (fther  nmnly  an<l  athletic  sports,  and  iTvealed  the  ra'oguttion  i>f  the 
great  principle  of  variety,  there  being  no  such  jjotent  cause  of  liitigiie  as 
monotonous  reiK-tition  of  the  same  act,  whether  physit^l  or  mental. 

The  tendency  of  all  forms  of  exercise  is  to  develop  some  jNjitii)n  of  the 
body  at  the  ex^K-nse  of  the  rest.  In  walking,  running,  and  rowing,  undue 
employment  is  given  to  the  muscles  of  the  trunk  and  the  lower  exti*cniities, 
Indeed,  it  is  difficult  to  find  a  variety  of  exercise  (hat  can  bo  sufBciently 
repeated  to  exercise  the  muscles  of  the  upper  extivmity  so  as  to  connter- 
bahirux^  the  excessive  development  of  the  lower,  or  that  «dls  equally  into 
action  all  the  muscles  of  the  body.  Xo  system  of  pliysical  education  i^an  be 
oomijh'te  unless  it  aims  at  the  symmetrical  development  of  tlie  whole  body. 

To  the  natural  varieties  of  games  and  exercises  employed  by  boys — 
base-hall,  foot-ball,  erickot,  rowing,  swimming — sltould  be  added  systeraatie 
physical  instruction  in  HchtMils  and  gymnasiums,  directed  particularly  with  a 
view  to  develop  the  neglected  and  weak  parts  and  to  add  to  the  symmetry' 
of  the  whole. 

The  different  varieties  of  exerases  may  be  enumerated  as  follows : 
those  exercising  nearly  all  the  muscles  of  the  body, — climbing,  sparring, 
fencing,  and  swimming;  those  exercising  both  the  ujiper  and  the  lower  ex- 
tremities,— foot-lmll,  mwing,  sliwting,  tennis,  rackets,  laerasse,  and  cricket ; 
and  those  exercising  chiefly  the  lower  extremities, — running,  walking,  riding, 
dancing,  and  leaping. 

P>FECTS  OP  Exercise. — The  direct  eflfect  of  exeix-ise — w^hich 
tilrciitly  beeu  descril>ed  as  a  death  or  burning  up  of  the  cellular  elenieots 
of  the  body — is  an  increased  dcEiiand  for  oxygen  to  produce  this  combus- 
tion, which  must  lie  snpplic^l  through  the  lungs,  thereby  pixKlucing  a 
cpiickcned  breathing.  The  respirations  quicken,  the  pulmonary  circida* 
tion  is  accelerated,  the  quantity  of  air  inspired  and  of  carbonic  acid  expired 
is  marvellously  increased.  The  inciTased  quantity  of  air  insj)ired  under 
It  variety  of  movements  has  been  cai-efully  investigated  by  Dr.  Edw 
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Smith/  with  the  following  insult :  taking  the  amount  of  air  inspii-ctl  in  the 
iwjmJjent  pogitioa  as  1,  it  inercases  on  standing  to  1.33,  on  walking  one 
mile  per  hour  to  1.9,  on  walking  six  mile^  per  hour  to  7^  on  riding  or 
trotting  to  4.05,  and  on  swimming  i^  4.33. 

Not  only  are  the  respiratory  efforts  deepeuetl  with  exercise,  but  the 
fwquciuy  of  the  alternate  a<'t8  of  expansion  and  eontmctiou  i>f  ttie  chest  is 
directly  inereafied.  For  example,  the  adult  healthy  average,  being  14-18 
|>^r  minute,  would  be  iuoreasetl  in  walking  mpidly  to  25,  in  running  to  36, 
ml  in  rowing  at  racing  ,speed  to  over  40  res^pi rations  t>er  minute.  At 
tkeaame  time  the  amount  of  carlwnie  acid  eliminated  is  i-elatively  lessened  ; 
lliit^;,  with  twelve  respirationg  pr  minute  it  is  4.2  ;  with  twenty-four,  3.3; 
with  forty-eight,  2.9, — the  al>solute  quantity,  liowTver,  Ix'ing  incrt^ased. 

To  supply  this  inei*ea^etl  dennind  for  oxygen,  the  s|»eed  with  which  the 
M(»o<]  circulates  through  the  boily  must  Ix"  accelerate*!.  By  a  more  mpid 
aiid  forcible  impulse  of  the  heart,  a  larger  (|uantily  of  bluod  is  sent  through 
ilie  lungs  and  larger  supplies  of  oxygen  are  taken  in  ami  carritnt  to  the 
nntms  tissues  of  the  body.  In  other  woi-ds,  exereise  not  only  quickens 
the  l)rcathing,  but  also  increases  the  rapidity  and  force  of  the  heart's  actioiL 
To  make  a  similar  (xmnwrtson,  Bryan  RubJusiin  lias  slmwn  tbat  the  pulse  uf 
*  m\\  In  the  i\'euml)eut  i)osition,  being  04  to  the  minute,  was  increased  to  78 
diiniig  a  slow  walk,  and  slJH  further  incrcasiH;!  t(>  lOD  by  walking  a  league 
aiKl  a  half  in  an  hour,  and  rose  as  high  as  140  to  loO  after  nnniing  as 
miMdlyas  poflsible.  It  has  also  been  shown  by  the  exj>eriments  of  Guy  ^ 
tliat  the  inereai?e  from  6l]  in  a  man  lying  down  to  71  on  sitting  up,  and  to 
i^l  on  standing,  was  entiix'ly  de|>etidcnt  upm  the  quantity  of  muscular  i\n\\i 
pnl  forth  in  maintaining  the  ecpiilibrium  in  each  of  these  positions.  When 
Weil  have  ^one  tlirougti  a  gotxl  deal  of  exertion  and  tiieu  are  called  upon 
'»  make  a  sutlden  effoit,  Park  ^  has  known  the  pulse  to  become  very  small 
iiuil  (juick  (Uj<>-17()),  but  still  retain  its  equability,  and  without  any  harm 
Igniting.  Something  similar  may  l>e  experienced,  even  by  men  in  cxeellent 
^)«dition,  at  the  beginning  of  sudden  or  violent  cfTorls,  as  in  a  foot-  or  boat- 
_  f^>^,  but  as  s(x>n  as  the  recipriTK-al  action  Ix-tween  the  heart  and  tlie  lungs  is 
^^ 'Hstablished  the  individual  is  said  to  have  acquired  his  "second  wind," 
^^  I'hI  may  continue  the  *'ff(>it  to  the  point  of  great  fatigue.  As  long  as  this  i*e- 
I  '"[•nK-al  action  between  the  heart  and  the  lungs  is  maintaiutil,  the  interchange 
I  f'f  oxygen  and  carboiric  acrid  takes  place  with  sufficient  rapidity  ;  but  when 
^K  ""'*  fails,  the  at>sorption  of  oxygen  diminishes,  carbonic  acid  accumulate  in 
»  ^'^'^UiKKl.  pro^lueing  "  bri^thlessness,"  or  loss  of  wind,"  or,  in  other  woitIs, 
hhx'kagc"  has  oceurrefl.  This  condition  is  prixluced  by  thi"ee  agencies, — 
intcrft'ivnee  with  the  i)assage  of  the  bhwHl  thnnigh  tlic  lungs,  its  ac^'unui- 
^^"5ii  in  the  right  auricle  and  ventricle,  and  the  ciiTulation  of  carbonic- 
^■■'•-ladcn  blooil  tJirough  the  system,     Wlien  exeix-ise  is  regularly  taken, 

'  A  Treatise  on  the  AnimiU  E<.on'"my»  p-  177,  DuWin,  1732. 

*  C^'clupadia  of  Anatomy  and  Physiology,  vol.  iv.  p.  188. 

*  Op.  ciU,  p.  870, 
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the  arteries  aocoramoclato  themselves  to  the  strong  action  of  the  heart,  aniT 
a  gradual  improvement  in  the  breathing -power  occurs,  with  the  establislta 
nieiit  of  the  ctnicortlaut  action  Ix'tween  the  heart  and  the  hIo<xl- vessels,    f 

The    phenomena  of   iocreaswl   !)reathing-power   and    increaseil  heart- 
actiou  are  not  witliout  their  Ix^neficial  influence  upon  the  other  parts  of  tbt? 
Ixxly,  for  exercise  inchides  all  the  conditions  requisite  to  increased  lieftltli 
and  strength.     At  the  commencement  of  an  exercise  the  contraction  of  1 
vohintar)'  mus<?le8  put  into  action  compreBses  the  hi r»od -vessels  and  tinp 
the  venous  Ithnxl  actively  towaixU  the  heart,  which,  thus  stimuliit^'d,  i 
tracts  vigorously  and  propls  the  blood  in  increased  quantity  to  the  lim 
Stimulated  by  the  presence  of  a  lai-ge  amount  of  venous  blood,  the  iiispin 
toiy  muscles  contract,  and  elevate  the  osseous  stmcture  of  the  chest,  the  ila 
phragm  pushes  down  the  alxlominal  contents,  and  air  rushes  in  t«  fill  the 
cavity  thus  prmluced  and  supply  the  oxygen  flemanded  for  the  purificalio 
of  the  blooiL     I^iileu  with  this  life-giving  element,  it  is  returnod  to 
heart,  to  be  distri  butetl  again  thnnighont  the  system  to  restore  the  hi!-s  if 
euiTed  through  the  original  muscular  movement.     In  this  manner  not  on 
are  the  voluntary  muscles  enlarged  and  strengthened,  but  the  involimta 
muscles,  particularly  the  hfttrt  and  drajihi-agm,  in)im>ve  in  ^lower  and  Inn 
Hon,     The  inciTased  activity  of  the  circulation  carries  the  bloofl  in  increased 
quantity  and  with  greater  rapidity  not  only  to  the  nuiscles  but  alsotoalk 
the  other  tissues  and  organs  of  the  brxly,  stimolatiug  tlicm  to  inereasc^i  nfl 
tivity.     The  skin  becomes  yv(\  from  turgeseence  of  the  vessels,  the  aniouut 
of  |)ei-sim"ation  is  mtn^  than  doubletl,  water,  ddonde  of  Sfxlium,  aiul  al 
line  sudoratcs  pass  off  in  givat  abundance,  and  fatt\'  acids,  ui^a,  and 
salts  in  smaller  quantities.     The  appetite  is  largely  increased,  digestioO'i 
more  j^erfect,  absorption  is  more  rapid,  hepatic  circulation  incix^-ses,  tl* 
alHhnninal  circulation   is  carried  on  more  vigorously ,  and   the  fieces  ^'^ 
k'ssenetl  in  amoinit,  probulily  from  the  lessened  passage  of  Avater  Into  ^ 
intestines.     Owing  to  tbe  increased  elimination  of  water  and  sotliuni  oi^^ 
ride  by  the  [jerspiration,  the  amount  of  these  two  elements  in  the  u*^^ 
often  k^ssens  ;  the  uric  acid,  pigment,  and  free  carbonic  acid  arx?  increa^^'* 
the  sulphuric  acid  is  motlerately  increaseil,  and  the  urea  aud  phospb^ 
acid  are  but  little  changed.  M 

It  has  been  supposcil  that  pul>ei*ty  is  delayed  by  physical  exertion  ;  H 
be  this  OR  it  may,  it  is  established  that  verj-  strong  exercise  lessens  se?^^ 
desire,  jxissibly  bct-ause  nervous  energy  is  turned  in  a  sjx'cial  direction,  ^ 
doubtless  also  thrcnigh  augmented  mitral  jjower,  tbe  association  betw^^ 
pliysical,  intellectual,  and  moral  strength  Mng  a  natural  one,  unohangef*- 
in  it.s  essential  principles,  though  subject  to  individual  exception.  "S 
beneficial  effect  upon  the  nervous  system  is  equally  striking.  It  has  bp* 
supposctl  llat  excessive  cxeix?ise  reudere  the  intellect  less  active,  owingr 
the  greater  exjienditiire  of  nervous  force  in  that  direction ;  but  not  only 
great  btnlily  exercise  quite  consistent  witli  extreme  mental  activity,  but,  ec' 
sidering  ttie  principle  iuculoited  in  the  oft-repeated  line  from  Juvenal   * 
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>r  sano.  we  must  infer  tliat  siifficietit  exercise  is  nec'cssarv 
for  till*  perfect  j>erforniaiK'e  of  ineutal  work.  From  the  staud-poiiit  of  a 
tom|wrative  phyteiulttgfht,  l>u  rMjia-Reymoiid  demuiif^tralcd  that  the  most 
ruarktd  ioflueoce  of  physieal  exeiTtsc  la  upou  tlie  iierve-etnitrcs.  lu  every 
kdiJy  movement  of  a  comiwisite  nature,  as  feiicint^,  swimmini^,  sparrini^^  or 
iiigli  jiimpliig»  the  gray  eeutres  of  the  Urain  and  eord  are  at  work  equally 
joset-uriug  the  result,  and  aix?  exercised  at  the  same  time, 

S(j  closely  are  the  mind  and  the  Ixxly  eorrelatetl  tliat  it  is  hanl  ofttimes 
to  distinguish  what  is  due  to  the  miud  and  what  to  the  bixly.  In  very 
early  ebildhood,  with  the  dawn  of  mental  ancl  pliy steal  development,  this 
is  {larticalarly  noticeable,  and  Prof.  Richards,  of  Yale  ITuiversity,  under 
the  title  of  *'  Body  Brain  \V(U"k,"  has  ileseribed  it  as  antedating  the  advent 
of  brain-growth.  Every  time  a  ehild  co-oixl  i nates  a  well-dii'ecte<l  mnve- 
nient,  lliat  movement  ejcereises  and  develops  its  bi-ain,  and  the  movement 
(if  tlio  nmseles  is  2a  necessary  to  the  mental  devehi^pment  as  the  health  ii\v\ 
iolegrily  of  the  brain  are  to  the  physical  dt'velot>raeut  of  its  parts, 

Tlie  musetes  and  the  brain  are  developed  by  reciprocal  action,  and  in 

later  life  a  direct  relation  is  found  to  exist  between  great  physieid  strength 

ainl  the  |iosse>>sioH  of  those  iutelleetual  powers  which  naturally  Icjid  men  to 

coiumanding  positions  of  authority.     Ancient,  mediieval,  and  modern  his- 

twv  alike  contain  numerous  instances  to  prove  the  accuracy  of  this  statc- 

iiifD^    "Samson,  though  he  seems  to  have  lacketl  diacretiou,  was  a  judge 

in  Israel.     Pompey  was  the  equal  of  any  sc>ldier  in  his  command  in  feats 

of  sttvngth.     Sallust  says  of  him,  *Cura  alaeribns  saltu,  cum  veloeibus 

t'urijii,  eum  validis  veete  eeitabat.'     Ciesar  was  naturally  of  a  delicate  cou- 

^itution,  sntfering  from  severe  headaches,  aud  proliably  epileptic,  but  by 

TOiitiijiuil  exercise  became  an  athlete,  'admirable  in  all  manly  sports,'  and 

snrjiQssed  by  none  in  enduring  the  fatigues  and  liaiidships  of  a  military 

"l«»    Lycurgus  nut  only  laid  down  the  laws  which  for  five  liumliXHl  years 

niadf  Lat^edjemon  the  chief  city  of  Greet^e,  but  Mas  able  to  outrun  all  the 

•H'jIj  who  persecuted  him  and  forced  him  to  seek   refuge  iu  a  sanctuary, 

tJcero  is  described  by  Plutarch  as  at  one  time  thiu,  weak,  aufl  dyspejitic, 

wt  as  liaving  been  so  strengthened  by  gymnjxstic  exercises  at  Athens  as  to 

**t'ome  R)bnst  and  vigorous.     Coriolauus's   successes  were  attributctl   by 

"'s  fnomies  to  his  strengtlv  of  bfxly,  he  having  so  exercised  and  inured 

u^Ujgpif  t<)  all  sorts  of  activity  that  he  'combined  the  lightness  of  a  raoer 

^^^\\  an  extraoixlinar)'  weight  in  close  seiztux-s  and  wn'Stlings.'     Alcibiades, 

*''^rding  to  Herodotus,  became  master  of  the  Athenians,  in  spite  of  his 

*^®e»es,  by  reason  of  his  '  f(»ri-e  of  ehKpience,  grace  of  person,  and  strength 

^V>udy/and  fium  the  same  authority  we  learn  that  Alexander  had  nunsnal 

*'J*^urance.     Themistocles,  8ocmtes,  and   Plato  exccllwl  in  gymnastic  excr- 

^^'^;  Sert^>rius  swam  the  Rhone  in  full  armor;  Maivellus  was  *  of  a  strmig 

^^y  ;*  Pelopldas  *  delighted  in  exercise;'  ^farius  never  missed  a  day  on 

"'^  Campus  Martins;  Cato  'maintained  his  cliaracter  and  [lersistcd  in  his 

*^^peise  to  tlie  very  kust ;'  and  even  the  more  mj'thulogical  characters  of 
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Theseus,  Romulus,  and  Remus  are  accjredited  with  *  strength  of  Ixxly  and 
bravery  equal  to  the  c|uiekues.s  and  force  of  their  understaiidiug/  "' 

III  the  "  University  Oars"  Dr.  Mnrgan  culls  attention  to  the  fact  that 
of  ttie  one  hundrcil  and  forty-seven  Cambridge  men  wlio  coustittited  thi- 
crew^  from  1829  to  ISGU^e  twenty-eight  j»er  cent,  won  honors  in  more  im- 
portant contests  tlian  those  upon  tlie  river,  securing  in  some  instancta  du' 
verj-  highest  academical  distinction^  and  proving  that  mind  and  mu&cle,  judi- 
ciously guided,  are  well  able  to  work  together  with  re^.-iprocid  advantage, 

Sargent  has  jwinted  out  that  college  men  take  abotit  the  r^une  grade  in 
their  general  studies  as  iu  reqyirc<i  athletics,*  and  Dr.  Morgan  litis  ^how» 
that,  while  the  general  average  of  class  men  at  Oxionl  WiUs  alwnt  thirty 
|>er  ecot.,  among  ei'ieketei's  it  rose  to  foity-tvvo  per  cent,  and  among  rowing 
men  to  ibrty-five  per  cent. 

In  a  recent  investigation  by  a  prominent  Amencau  physician  to  show 
the  ccim|»arative  longevity  of  brain- workers  as  (Ximpaivd  with  muscle- 
workers,  the  ad%'aiitage  was  clearly  shown  to  be  in  tav'*tr  of  the  former. 
Tin's  might  have  been  expected  a  pnori  in  view  of  the  classes  from  which 
tliese  so-called  **  nius^4e-workers"  are  naturally  derivf^,  vvlio  through  |)overty 
are  forced  all  their  lives  to  live  under  the  most  unsanitary  c<jndilions,  who 
neglec^t  from  ignorance  and  powerlessnesa  the  most  obvious  laws  of  health, 
and  who  in  all  resjKH'ts  hilx>r  luider  a  stupendous  physical  disadvantage 
when  brought  into  comparison  with  the  sociilletl  *'  Ijratn-workei's."  Their 
work  is  not  exercise;  it  is  fatiguing  labor,  performed  ot\times  under  the 
most  depressing  intellectual  (Ttndititms. 

On  the  contrary,  it  is  not  difficult  to  |)rove  tliat  a  sound  ctmRtitntion 
usually  acmmiianies  a  healthy  brain^and  that  the  wrebral  and  the  mustnilar 
forces  are  directly  correlatetl.  In  this  connection,  Dr.  Beard  ckx-lantl  that 
in  all  the  animal  rvahn  thciv  is  a  general,  though  not  unvarying,  rclatiousihip 
existing  between  the  brain  and  the  IkkIv,  and  that  no  one  wlio  has  ever 
walketl  observingly  through  an  asylum  for  the  insane  or  feebkvmin(h*<l  auil 
lx?held  the  dwarfed^  misshajx^u,  immature,  or  stunte<l  forms  which  8(irn)nnd 
liim  tun  doubt  the  force  of  the  trutiv  cmbodiwl  in  this  statement.  He  points 
out  the  rapidity  with  which  such  poor  creatures  gmw  physiologically  old,  the 
evidences  of  senility  noticeable  in  every  organ  and  functic>n, — in  the  gray 
hair  and  premature  baldnesSj  in  the  dimness  of  vision  and  dulness  of  hear* 
ing,  in  the  wrinkled  skin,  the  tottering  ste}>,  the  wasted  limbs.  Conversely, 
he  maintains  that  one  hundred  great  geniuses  chosen  by  chance  will  Im?  taller, 
broader,  and  weightier  than  a  hundre*!  dnnw*s  anywhere^  and  «leclai*es  that 
in  all  lands,  savage,  semi-civilized,  and  enlightened,  the  ruling  oixlers, 
chiefs,  sheiks,  princes  by  might  and  mind,  authors,  scientists,  orators,  great 


*  WhitP»  Lippincott'i  Monthly  Miurftzine,  June,  1887,  p.  1018. 

'  "  In  this  tun  1 1  C'<  "lion  it  b  worthy  of  mention  that  ihe  mo*!  aihlplic  senJore  In  the  cl( 
pf  ISS.S-Wl  jind  18HR-H7  (HurvHrd)  irnhid^Hl  nno  hoimr  tnuti  who  remvwt  honorf^,  nine  ' 
receivLtl  hononilnle  iiiontioii,  mid  twelve  who  were  entitled  to  write  cummencenicnl  parts." 
— Report  upon  Athletics^  ctc.^  Cauibridge,  1888,  p.  22. 
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more  on  the  avorajjfc  than  the  persons  whom  they  rule  or 
'vcn  among  a  l>and  of  workmen  on  a  i*ailway  one  can  four 
«Nit  of  five  select  the  '*  httss*-  hy  hia  stature  alone ;  and  Bates  tells  us 
«iDOi^  the  people  of  the  Ta[»aj<i.s  llie  fofUmarks  of  the  chief  eoiild  be 
itiiiHgUMbed  irom   the   rei^t  hv  their  ^reat  size  and  by  the  length  of  the 
On  the  same  [>nnoiple  Herbert  S|)eneer  has  shown  how  in  early 

tnwmg  rude  tribes  ixilitiml  leadership  was  associated,  as  in  the  present 
_      ,  with  physical  strength. 

la  eu*ly  Greece  the  veneration  of  age  did  not  reeomjiense  for  U>sa  of 

mta^lth,  mud  an  old  ehief^  like  I^taertes  or  Peleus,  had  to  relinqnish  his 

p0tBkML    Throughont  mediaeval  Eiirojie  the  maintenance  of  jwlitieal  leader- 

^i^  depended  Uirgely  on  IkkIiIv  vigor.     Supremacy  among  the  An^^t^llians 

«^  Twniantans  de{iended  upon  physical  size  and  strength.     The  Es(|ui> 

■MX  exhibit  deference  to  "seniors  and  strong  men  ;"  among  the  Bujslimeu 

'iodilr  fitrvoglh  alone  procnres  distinction  ;"  and  "  the  fiercest,  the  strongest, 

J    adthecimiUest''  among  the  Bedouins  "obtains  a  complete  mastery  over 

^B  The  direct  influence  of  exercise  njion  longevity  lias  Ix^n  curionsly 
^Ipnght  out  in  a  li^t  pi^imrcd  not  to  show  the  average  longevity,  but  to 
4lffnuiie  the  ago  when  great  men  have  ]>erformc<l  their  licst  wfirit :  the 
imigrairt^  at  death  was  sixty-four.  Likewise  Madden,  in  his  odd  book 
ipi^^TUr  Infirmities  of  Genius/'  in  a  list  of  two  hundred  and  forty  illus^ 
1na«  men,  (bund  the  average  age  at  death  to  be  sixty-six,  proving  that 
aioT  of  the  great  men  of  the  |>ast  have  l>een  iioted  foi*  i>hysical  strength 
weU  as  for  intellectual  givatiies.*^,  and  that  the  attention  given  by  them 
physical  development  had  been  productive  of  lx>th  great  mental  ability 
increMed  tenure  of  life.  IVrs*)nal  examples  from  among  the  distin- 
miMi  of  the  present  century,  justifying  this  statement,  might  be 
indircd  iudefiDitely. 

Tboe,  then,  are  tlie  physiological  effei^^i  of  exercise, — an  incrca.se  of  the 

muscles  in  volume  and  power,  an  enlarged  i-estjirdtiou  and  tjuick- 

ctfrtiUtion,  through  a  stifngtlicning  of  the  involuntary  musi-lcs  con- 

mwd  in  tliese  proeesees,  and  an  impro\*ed  action  of  all  the  fnncti<tns  and 

ftnhio  coDoeroed  in  the  growth  and  development  of  the  whole  baly,  the 

and  activity  of  the  jotelttK'tuul  aud  moral  processt^,  and  the  longevity 

e  individual. 

^Tjile  the  l>eneficial  effects  of  exercise  are  so  great  and  so  important, 

&rt  must   not  Ixi  overl»X)ked   that  it  is  also  capable  of  gix'ut  abuse. 

Wlwi  nnaceustomed  exercise  is  engaged  in  after  a  long  interval  of  rest, 

^bbckagl^'  mvurs  not  only  of  the  arteries  going  to  the  lungs,  but  also  of 

iiliaeinppfying  the  whole  IxKly,  particularly  when  violent  exercise  is  under- 

hkm  witho<il  due  preparation,  as  when  a  tired,  delicate,  or  overworked  man, 

(ff  months  engagtd  in  a  stxlentary,  literary,  profi's.sional,  or  mercantile  pur- 

«Ut,or  a  leMd«y  iintrainetl  student,  suddenly  indulges  in  s<jme  active  or 

fiolcot  ilirni  of  gymnastics,  or  engages  in  one  of  the  i*ecreative  sports  which 


280 


PHYSICAL    DEVELOPMENT. 


make  the  greatest  (IcinaiKl  ujion  the  lieart  ami  lungs,  as  IxwiUiig  or  niiinhig: 
insteajd  of  a  Wnefieial  result  accruing,  serious  and  ofteo  permanent  injury 
fi-equeutly  follows.  Such  important  involuntary  organs  as  the  heart  and 
huigs  c-auiiot  instantly  pass  frcim  the  quiescent  state  of  oixlinarv  life  move- 
ments to  great  rajudity  of  action  without  stmiu  being  thrown  Ujjon  them,  and^ 
instead  of  the  vital  action  being  fpiickened  and  the  processes  of  repair  and 
removal  stiranlated,  tlie  blcKid  is  blocketl  in  the  arteries,  the  cavities  of  the 
heart  are  overnJ intended,  and  dilatation  or  hypertrophy  speedily  results.  To 
avoid  this  should  be  regaixled  iis  i^tf^  vital  iniportauet.'  in  all  iorms  of  exercise, 
but  esix-cially  in  tmiuiug  should  it  be  borne  in  mind  tliat  the  chief  object  is 
"to  establish  a  reciprocal  action  between  the  heart  and  the  lungs,  so  tliat  the 
increased  supply  of  blootl  s<?nt  to  ttie  hings  l>y  the  heart  may  pass  through 
them  freely,  so  that  tliere  may  be  no  blockage  and  consequently  no  strain." 

It  must  also  be  rccollwtetl  that  ttie  devehipnient  c»f  the  voluntary 
musi'les  gives  no  indication  whatever  of  the  condition  of  the  involuntary 
musciles  involved  in  maintaining  the  respiration  and  circulation,  and  that  an 
enormous  muscular  developnieut  may  be  absi>lutely  useless  without  the  cul- 
tivation of  the  heart  and  lungs,  a  circumstance  pointed  out  by  Maclareo  to 
explain  the  result  of  the  celebrated  Heenau-Kiug  priite-fight. 

Exhaustion  of  muscles  from  overwork  is  ehicily  owing  to  tlie  exhaustion 
of  the  supjdy  of  oxygen,  and  to  the  actnimnlation  in  them  of  the  products 
of  their  own  metamorp!iosis,  esiHiciully  paraluctic  acid.  This  is  the  result 
of  the  elfeet  of  genend  fatigue  upon  the  nervous  system,  the  heart,  and  the 
circulation  of  the  blood.  Hence  rest  is  demanded  in  order  to  allmv  the 
rerartvul  of  waste  protlucts  from  the  tissues,  to  restore  their  alkaliiuty,  and  to 
acquii^e  a  sufficient  quantity  of  oxygen.  Thus,  in  the  heart  the  interval 
Ix'tween  the  ctjutractions  (alwnt  two-thiixls  of  tlie  time)  is  sufficient  to  allow 
the  muscular  strnctuR*  perfectly  to  i"ect>ver  itself.  Musch^s  that  have  under- 
gone exhaustion  have  nutrition  seriously  impaired,  as  manifcsttnl  by  the  so- 
ealknl  "acute  h:)cal  fiitigne/'  not  simply  in  loss  of  power,  l>nt  often  in 
iri'egnlar,  painful  nuiscular  contractions,  cramp,  tremor,  and  jK-culiar,  dj^ 
tiuguishable  muscular  pain. 

To  avoid  the  results  of  these  spasmodic  efforts,  children  and  youth 
should  not  Ix*  alloweitl  to  undertake  any  furm  of  exercise  calling  for  sudden 
or  violent  exertion  until  a  certain  age  is  jMissed,  and  certainly  not  without 
iiaving  been  examined  by  the  regular  medical  attendant  before,  or  by  the 
niedic-ai  director  upon,  thpir  entrance  to  the  sehtMil  or  eolh-ge  gynmasium, 
to  ascertain  the  condition  of  the  heart  and  lungs,  the  general  muscular  de- 
velopment, and  the  existence  of  any  hereditary  taint.  This  would  not  con- 
flict with  the  physical  examination,  to  wliicli  full  reference  will  be  made 
under  the  subjet^t  of  physical  eduf-ation,  but  would  lx»  preliminary  and 
supplemental  to  the  more  thorough  examination  of  this  kind  made  to 
asctniain  the  development. 

The  evil  eilWts  resulting  from  the  lai-k  of  perfect  exercise  are  not  so 
evident  in  the  period  of  life  under  consideration  as  in  later  life,  when  the 
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more  active  si>orts  of  youth  ai'e  replaced  by  the  sedentarj'  pursuits  aud 
(he  enen'ating  influentx^s  of  a  busiuess  life. 

Exercise  in  Infancy  and  Childhood. — The  natural  movements  of 

aa  infant  are  the  ap|wreiitly  purpasdess  musctdar  efforts  which  it  makes  an 

siK>D  as  it  appreciates  that  it  has  extremities.     '*  A  ehild  in  heaUh  delights 

in  movements  of  all  kinds/*  says  Sir  William  Jenner,     '*  It  jovij  to  exei-ei^e 

tvery  muscle.      Strip  a  child  a  i^ew  montlia  old,  aud  see  how  it  throws 

'iB  limbs  in  every  direction  ;  it  will  raise  its  head  from  the  plaee  on  wliich  it 

Bes,  c*)il  itself  round,  aud  gntaping  a  foot  with  both  hands  thrust  it  into  its 

mouth  as  far  as  [wssible,  as  though  the  great  object  of  its  existence  at  that 

mnnu'rit  was  to  turn  itself  inside  out."     These  movements  are  its  natural 

exercise,  developing  the  museles  aud  brain  cori-elatively,  as  already  pointed 

iMt    Ft»r  this  reason  its  limbs  should  not  be  too  mueh  ajuipressetl  or 

wf'igliteii  down  witli  heavy  elothiJig,  and  it  sliould  be  encouraged  to  roll 

aUmt  aud  exercise  itself  as  much  ns  ptjssible.     Its  first  attempts  at  com- 

hinwl  movements,  to  crawl  ou  all-foul's,  quadrujxxl-like,  are  soon  followed 

by  attempts  to  assume  the  upright  pmitiou  by  the  support  of  some  object, 

and  eiuk-avor  to  balance  the  upper  part  of  its  body,  which  at  this  time  is 

(Icvdoped  far  beyond  the  lower  extremities.     Sunlight  and  fresh  air  are  at 

tills  time  very  necessary  to  add  firmness  and  strength  to  the  whole  structure, 

awl  with  the  exercise  of  its  limbs  the  upright  position  is  soon  acquired,  aud 

tbe child  lias  gradually  taught  itseff  to  walk. 

These  first  efforts  should  be  eneouragtx],  bnt   should  not  be  too  pro- 

loogd,  lest  injury  result.     As  time  advances,  autl  the  child  Ijccomes  more 

ttiitl  more  independent  of  supi>ort,  the  constant  activity   aud  impatience 

fcjiiibit  plainly  the  intentions  of  nature,  and  after  the  child  is  three  yeara 

<'W  a  degree  of  activity  may  be  imparted  by  encouraging  it  to  rim  witli 

^  bjill,  play  with  a  small  dog,   or,  later,  exercise  with  a  hoop.     In  this 

'•JiniiiT  fi-om  a  very  early  age  exercise  may  be;  beguu  and  lie  cncoiiragetl,  a 

^K*king-horse  may  be  addetl  to  the  nursery,  later  the  eaivful  use  of  a  veloci- 

H«-' or  tricycle  may  be  enndoyed  in  tlie  o^K'n  air,  to  be  stUl  further  substi- 

'uud^as  the  child  advances,  by  the  use  of  roUcr-skatcs  and  the  exchange 

*f  tbe  rocking-horse  for  the  j>ouy.     In  all  these  forms  of  exercise  great 

*^'*  sliould  l>e  obser\'ed  that  the  saddles  l>e  not  tiw  wide,  lest  deformity 

'^wlt.     It  is  also  to  be  distinctly  nudei*stotK]  that  these  are  tu  be  employed 

^■"h  the  greatest  caution ;  and  if  the  child  have  hernia  they  should  not  be 

^**ipIoyed  under  any  circumstances.     At  the  end  of  the  fifth  year  children 

^'^y  spend  an  hour  or  two  in  the  kindergarten,  but  I'cgukr  schoullug 

^^Md  not  be  commenced  till  the  end  of  the  seventh  year,  aud  during  the 

'^ttr  |KTio4lof  chiUUnMxl  suftieient  time  should  always  l>calIow<xl  fur  plenty 

^^^  play  and  exercise  in  the  open  air,  regard  being  had  to  the  state  of  the 

leather.     Thus,  many  childR^u  have  fallen  victims  to  pneumonia,  bron- 

•^hitia,  and  croup  from  having  run  or  %\alked  against  a  piercing  easterly 

^''nj,  long  walks  and  violent  play  through  overfatigue  and  cold  have  led  to 

'^il>-Joiut  aud  knee  disease*,  aud  (kinking  cold  water  when  ovcrheateil,  or 
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sitting  upon  damp  jrroiind  or  stoii(«5,  lia.^  prodiiowi  imrtnevaljle  injnrv  in 
many  others.  Tht'  youiigor  and  more  delicate  the  child,  the  more  e:u*e  has 
to  be  exen^ised  in  i"egjii*d  to  the  state  of  the  weather.  If  bt^rn  iu  the  latter 
part  of  aiirunin,  infants  eaunot  with  safety  be  taken  out  Ix^fore  tlie  n^turn 
of  spnn«r;  but  if  the  apartments  are  large  and  air\',  little  evil  will  result 
fruJii  thi8  prulonged  confinement.  With  the  return  of  mild,  dry,  and  serene 
weather,  thw  must  be  tarried  out  into  the  open  air,  and,  should  the  weather 
permit,  this  salutary  praetiee  must  be  daily  re|x>ated.  Iu  fine  weather  ebil- 
ihvn  and  youth  may  spend  the  greater  part  of  the  ilay  out  of  doors,  and  ua 
they  grow  in  years  they  become  gradually  accustomed  to  the  vicissitudes  of 
acliaugeablc  climate.  In  large  cities,  large  open  sjwices,  parks,  and  gairlens 
sliould  be  frc(picnt(xl,  and  in  tlie  simuncr  months  the  overheateii  and  over- 
crowded cities  should,  if  possible,  Iw  exchanged  tor  the  country  and  SL-a-c-oast 

From  five  to  twelve,  boys  and  girls  alike  may  engage  in  any  of  the  light 
active  games  which  do  not  tlirow  weight  or  strain  upon  the  growing  joints, 
avoiding  wrestling,  foot-hall,  and  premature  attempts  at  rowing. 

Iu  early  boyhomi  and  youth  nothing  can  replace  the  active  RjMirts  so 
much  enjoytnl  at  this  j^criod,  and,  while  no  ueerllcss  restriction  should  Ijc 
placed  upon  tliem,  consideration  should  be  paid  to  the  amount  and  especially 
to  the  chamcter  of  games  pursued  by  delicate  youth.  For  these  it  would  lie 
better  to  develop  the  wcakenetl  j»art.s  by  means  of  systematic  gymnastic 
excrci&cs,  by  short  excursit»ns  into  the  country,  and  by  the  lighter  sports. 

It  should  l>e  borne  in  mind  that  in  order  to  obtain  the  greatest  advan- 
tage from  those  exercises  which  are  calculated  to  improve  the  physi<*al  and 
nervous  strength  the  child  should  be  interested  and  made  to  feel  that  these 
exercises  are  a  play  instead  of  a  task, 

Childi-en  who  are  taught  at  an  early  age  to  Itic  oliedient  seem  to  enjoy 
moi-e  thoroughly  such  exercises  as  combine  discipline  with  rhythmic  move- 
ments ;  and,  consequently,  the  older  the  child  the  more  important  it  is  to 
adopt  a  system  of  «i]i sthenics,  or  light  drill,  or  games  that  combiue  gym- 
nastics with  rhythmic  sounds  and  periixis  of  rest. 

The  more  p-rmanent  benefits  of  play  (games)  are  promptness,  attention, 
last  and  easy  running,  climbing,  balancing,  .streugth,  endurance,  marksman- 
ship, elasticity,  etc.     These  games  may  Ikj  classifii-d  as  follows  : 

1st.  Exercises  which  iu  some  respct^ts  stand  iu  the  line  between  free 
games  and  gymnastics,  since  they  retain  some  school  discipline  and  are 
playtd  systcmatitidly  under  the  direction  of  the  teacher.  These  are  of 
varied  character^  nunc  more  suitalile  for  older,  others  for  younger  cliil- 
dren  (racing,  **  prisoner's  base,"  etc.),  the  ditfercuee  between  these  games 
and  gjni nasties  being  often  not  easily  distinguishable.  For  young  men 
the  best  of  these  is  fencing. 

2d,  Exercises  v/h'wh  also  have  some  value  in  a  gymnastic  sense,  but 
which  are  not  to  Ix*  played  in  classes  or  under  the  command  of  the  teacher. 
The.se  are  callwl  (tw  gymnastic  gamt^,  from  the  fact  that  the  teaciicr  cxiu 
take  i)art,  if  so  disposed,  but  ueed  not  do  so.     To  a  great  many  fi\;e  games 
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belong  certain  words,  de<:'lamati<jns,  or  the  siuging  nf  difiTereut  melodies. 
If  the  iostructor  iu  gymnastics  fur  childron  take  up  dancinjj:,  the  prineipal 
(jbjetl  sLouKi  be  to  give  the  eliildi-eii  the  greatest  possible  lifjerty,  aud  uot 
to  attempt  to  o])taiii  i>erfect  graee  and  form-beaut  v. 

3d.  The  thiixl  and  last  class  of  plays  (games)  ineludes  games  of  no 
gA'Hina^tie  value.  Tu  this  class  iK^oiig  all  sitting,  forfeit  gatnes.  These 
are  as  useless  as  the  great  Dumber  of  meaningless  raovements  which  have 
bcon  intnuluei^'d  into  gymnastics,  many  of  which  are  only  metho*ls  without 
gj-ninastics,  which  is  as  incorrect  as  gymnastics  without  method. 

The  Development  of  Boys  '  baa  attracted  considerable  attention  of 

lato  yoais,  hut  the  systematic  records  are  as  yet  insufficient  to  admit  of  any 

(Vogniatie  deductions.     For  older  children  ihe  i^ecords  of  ct)l!egc  gymnasiums 

are  available  to  show  the  rapid  increase  which  systematic  exercise  causes  in 

tbc  piiysital  development.     W'e  liave,  however,  the  very  valuable  pajTcrs 

of  Mr.*  Street,  F.K.CS.,  Mr.  liolwrts,  F.R.C.S.,  aud  Dr.Bowditch. 

Mr.  Street's  observations  are  based  ui>oii  the  examination  of  three  thou- 
sQwl  six  hundred  and  Dincty-five  boys,  drawn  chiefly  from  the  artisan  class, 
vming  from  thirteen  to  nineteen  years,  and  are  interesting  as  exhibiting 
tk' height,  weight,  etc.,  for  the  five  years  iuclusive. 

TABLE 

Sfcowiny  ihe  Rflaiion  of  Weighi  Uy  Height  of  Boys  hetw^An  ike  Ages  of   Thirteen  mid 

Niiicieen  JVar*.' 


RivniT 

Weight  ik  Pocndb,  wrrHaor  Coat,  Hat, 

AND  Shoes. 

AVEBAOB 

trrtnon  Bnon. 

AGR  Last  Bikthday. 

WKlGKt 

,      IK  iKciica. 

IN 
PoirNDOL 

1 

[ 

Tliirteen. 

fourteen. 

Fifteen. 

Stxieeo. 

Seven- 
teen. 

Eighteen. 

Nineteen. 

Tl  .  .  .  . 

149 

129 

150 

142.8 

TO.      . 

.    . 

136 

144 

147 

151 

137 

143.0 

«o.  ,  . 

129 

142 

132 

138 

144 

140 

189.4 

tt,  ,  . 

181 

12H 

131 

142 

144 

ia4.8 

«'.  .  . 

123 

120 

125 

132 

129 

138 

128.0 

**••..] 

no 

117 

122 

126 

126 

130 

128.S 

«6    .  .  *  *   ' 

107 

117 

llfj 

120 

127 

121 

118.0 

«....*; 

iii 

112 

115 

115 

116 

116 

120 

115.0 

68.  .  .  "  [   * 

103 

108 

108 

110 

115 

117 

117 

111.1 

^    .  .          ' 

06 

101 

104 

106 

109 

111 

113 

105.7 

96 

98 

99 

101 

106 

102 

109 

103.0 

00 

03 

92 

96 

101 

109 

,   ^ 

97  0 

to. 

87 

89 

91 

93 

93 

91 

^   ^ 

90.7 

66 

67 

6fl. 

66.  .             ■ 

64.  .      "  ■   • 

6«.  .  '  '  •   • 

62.  .  •  •  •   • 

61, . .  ■  ;  ; 

86 

86 

87 

88 

94 

^    ^ 

J    , 

82.2 

82 

83 

83 

m 

. 

,    , 

•    • 

8S.6 

78 

80 

78 

87 

81 

• 

^    ^ 

80.8 

76 

76 

77 

7ft      j 

, 

76 

•    • 

76.0 

74 

74 

74 

67 

^   ^ 

^   ^ 

■    • 

72.2 

72 

m 

.    . 

^   , 

^   ^ 

.    , 

70.6 

78 

70 

, 

67 

,    . 

,   , 

.    • 

70.0 

62 

.   , 

,   , 

.   . 

.    .      . 

.   . 

.    . 

62.0 



^UirU,  The  Physical  Development  mid  Pmportioiis  of  the  Human  Budy.    '  Street. 


284 


PHYSICAL   DEVEWiPMENT. 


Starling  with  an  avei-age  height  of  fifty-five  jnchcs  at  thirteen  yeai 
these  figures  show  an  increase  of  one  incli  during  the  first  year,  of  thr 
inches  during  the  second  year,  of  four  inches  during  the  thiiiJ  year,  and  i 
one  inch  eaeh  during  the  fourtli  and  the  fifth  year,  whilst  from  nineteen 
twenty  there  is  s*^ree]y  any  ineivase  in  stature.  From  Mr.  Rul)eils's  tab 
the  increase  for  eaeh  year  from  thirtec^ii  to  sixteen  is  over  two  inches,  heii 
greatest  during  the  sixteenth  year  ;  during  the  seventeenth  y«*ar  it  is  aboi 
one  and  one-half  inches  (1.53);  from  seventeen  to  eighteen  it  Is  aljout  oi 
ami  threc-fuuiihs  inches,  dropping  during  the  next  year  to  less  tlian  oi 
inch  (0.68),  and  during  the  year  from  ninetwu  to  twenty  to  less  than  om 
half  inch  (0.43), 


TABLE 


Showing  ihe  Averoffc  Proportimi  and  GrcwiA  of  ike  Runimi  Body  from  Birth  tu  Mai 


ihaM 


AVKRAGE  PROPORTION!! 

Annual  Rate  op 

Ratio  of  ijfcjtKASK. 

AGS  Last  Birth- 

OF THE  Body  (Males). 

OSOWTU 

HEXflMT=UKlTY. 

1 

day. 

lucfitis. 

Chest- 
Girth. 
iDtihes. 

Weight, 
i'ounaa. 

Helcht, 
Itidics. 

fliest* 
Girth, 
lucbea. 

Weight, 
founds. 

HeiEht. 
iDcbes. 

1   Chest- 
Girth, 

lucbes. 

Wci)fhi 

Birth 

19.34 

18.26 

7.66 

1 

I  year    .... 

28.50 

.    .   . 

.    .    . 

9.16 

,    . 

.    .    . 

, ' , 

2  yeara .... 

«1.60 

.    .   . 

.    .    . 

3.10 

,    . 

.    .    . 

.   . 

3     "      .... 

35.00 

.    •   • 

.    .    . 

.3.40 

.    . 

.    .    . 

,   , 

4     «*      .... 

S8.45 

, 

31.10 

3.45 

, 

. 

6     "      .... 

41.16 

21.36 

37.71 

2J0 

.           4 

.    .    . 

,    . 

0     "      .... 

48  18 

21.68 

40.<;7 

2.03 

042 

2.96 

0.20 

^'t 

7     "     .... 

45.16 

22.25 

44.00 

1.97 

0.57 

3.88 

1 

0.28 

t-^ 

8     "     .... 

46.92 

22.m 

17.16 

1,77 

0.41 

3.15 

0.31 

^•^ 

9     "     .... 

49.52 

23.27 

51.20 

2.60 

0.61 

4.14 

6.24 

I-' 

10     «•     .... 

61.52 

23.77 

56.  .50 

2.00 

0.60 

421 

0.25 

^3 

11     "     .... 

62.87 

24.33 

60.15 

1.36 

0.56 

4.66 

O.J  I 

^^ 

12     '*     .... 

64.45 

24.81 

04.62 

1.68 

0.48 

4.87 

o.;^o 

;^ie 

18     "     .... 

W>.56 

20.30 

71.00 

2.11 

1.49 

6,48 

0.70 

^^ 

U     *«     .... 

68.65 

28  18 

7U.67 

2.00 

1.88 

8.57 

1 

0.94 

t^& 

16     '*      .... 

60,77 

29.70 

91.43 

2.21 

1  52 

11.86 

0.68 

^ 

16     "     .... 

68.42 

31.19 

1U7.H6 

2.65 

1.49 

16,43 

0.56 

(^ 

17     "     .... 

64/^5 

82.80 

118,08 

1,63 

1.71 

10.22 

1.10 

c^ 

18     «     .... 

66.e9 

84.03 

127  26 

1.74 

1.23 

9.17 

OJO 

1^ 

19     **      .... 

66.87 

84-76 

131.48 

0.68 

0.73 

4.23 

am 

^ 

20     "     .... 

66.80 

36.13 

135.28 

0.43 

0.37 

S.80 

0.08 

(^ 

21     '-      .... 

66.80 

35.42 

135.03 

-   • 

0.29 

.    .    . 

•    • 

•  • 

-^ 

According  to  Dr.  Bowditch*s  tables  tliere  is  an  inert^st^  in  height  f^ 
the  thirteenth  to  the  fourteenth  year  of  over  tM^o  inches,  from  the  ftf 
teenth  to  the  fifteenth  of  over  two  inclies,  from  the  fifteenth  to  tlie  sixte^ 
of  over  two  and  a  half  inches,  from  the  sixteenth  to  the  seventeentl^ 
nearly  one  inch,  and  from  the  seventeenth  to  the  eighteenth  of  a  little  o^ 
one-half  inch,  among  the  non-laboring  clas.ses,  these  figures  being  sligl^ 
less  among  the  Iabt>riug  class. 

^  RobcrU,  up.  oit. 
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TABLE 

Shming  Average  HeighU  and  Weighia  of  Boston  SchooUBot/s,  irrespective  of  Nationality} 


Ace  Last  Bikthday, 

1 

Occupation  of  Pabents. 

Non-Labobino. 

Labobimo. 

No.  of  Ob- 
serv&tiotu. 

Height, 
Incnes. 

Weight, 
Pound^ 

No.  of  Ob- 
servaUoiu. 

Height, 
Inches. 

Weight, 
Pounds. 

5  Tears 

6*  " 

7  «• 

8  " 

9  " 

10  " 

11  " 

12  «' 

18    " 

14  " 

15  " 

16  " 

17  " 

18  "     . 

185 
248 
294 
296 
272 
262 
284 
277 
277 
265 
281 
169 
97 
46 

41.64 
44.11 
46.28 
48.08 
60.08 
62.12 
58.84 
65.92 
68.18 
60.62 
62.68 
65.28 
66.17 
66.69 

41.21 

45.60 

49.77 

64.64 

69.89 

66.81 

71.81 

80.88 

88.69 

96.64 

108.81 

122.48 

128.28 

182.00 

694 

1007 

1188 

1161 

1097 

1028 

966 

899 

800 

582 

865 

162 

77 

28 

41.67 
48.74 
45.61 
47.67 
49.78 
61.65 
68.17 
64.84 
66.89 
69.81 
61.90 
64.66 
66.76 
66.85 

41.00 

45.06 

48.93 

68.67 

69.22 

64.89 

69.67 

75.88 

88.40 

98.67 

104.88 

119.03 

125.28 

131.60 

We  have  had  some  interesting  studies  made  by  Dr.  A.  A.  Eshner  at 
tbe  Philadelphia  Hospital,  which  are  shown  in  the  following  table : 


Naxe. 


AOE. 


19  days. 
101 

61 
126 
183 
808 
199 
162 

11 

22 
9 
8 

84 

16 

83 

85 

51 
819 
288 
205 
242 

65 
270 
175 
585 

90 


Height. 


22|  inches. 

25i  " 

23}  " 

26}  " 

26J  " 

26  " 

27J  " 

26}  " 

18f  " 

21}  " 

21  " 

2(^  " 

20  " 
2\\  " 
2U  " 

21  " 

26  " 
29J  " 
26^  " 
25J  " 
28  " 
2Z\  " 
28  " 
24}  " 

27  ♦« 
20i  " 


Weight. 


8|  pounds. 
14} 
10 
15 
14 
15 
17 
17 

4 

9 

6 

7 

7 

8 

6 

7 

16 
19 
17 
11 
14 
lOi 
18| 
11 
10 

5 


1  ounce. 

11  ounces. 

1  ounce. 

2  ounces, 
6  " 
8  " 

12  «« 

18       " 

4J     " 

12       " 

^  " 

8J  " 

4  " 

4  » 

6  «♦ 

8  " 

8  " 


Expansion. 


iinch. 
inches, 
inch. 


7 

4 

18^ 


Tliese  measurements  represent  but  a  small  number  of  children,  and 
"*cy  should  be  carried  out  to  a  greater  extent.  The  expansion  noted  is,  of 
*^r8e,  the  ordinary  expansion  of  breathing,  and  not  force-respiration. 


*  Bowditch. 
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From  thrst*  tables  it  is  evident  that  the  period  in  a  i>ov's  life  Ix^ween 
the  sixteenth  and  the  seveDtcfiitEi  year  is  one  of  great  innxirtanee,  during 
which  no  great  strain  shoiihl  be  thrown  upon  his  developing  constitution, 
and  that  feats  of  strength  or  physical  endurance  shtnihl  not  be  undertaken 
until  this  fM'rioil  is  safely  passed. 

With  his  entrance  to  ctdlege  the  youth  has  an  opportunity  of  laying  the 
foundation  of  his  physical  development  in  a  use  which  will  serve  him, 
with  pr(ti>er  care,  tlirongh  his  future  life.  As  a  rule,  this  is  what  the 
average  Ameriran  student  ivquires^  for  Prof.  Elliott,  of  Harvan.1,  said  of 
tlie  majority  entering  that  institution  that  they  had  "undeveloped  musele^j 
a  bad  carriage,  an  impaii'txl  digestion,  without  skill  in  out-door  games,  and 
unable  ttJ  ride,  row,  swim,  or  sluxtt ;"  and  what  is  true  of  Harvaixl  applies 
with  greater  force  to  many  other  American  colleges.  With  the  present  sys- 
tems of  physicid  eulture  in  operation  in  all  tlie  important  Eastern  colleges, 
tlie  freshman  on  entrauee  is  examined  as  to  his  physical  condition  and 
advised  what  forms  of  exercise  he  requires,  and  is  re-examined  from  time 
to  time  to  ascertain  his  progress  and  advised  as  to  his  subserpient  coui-se. 

The  systems  of  physieiil  education  at  present  employed  in  Harvaixl,  tlie 
University  of  Pennsylvania,  and  other  American  colleges,  and  copie<l  after 
those  long  in  use  in  Oxfoi-d,  are  approximately  as  follows.  Each  student 
upon  his  entrance  to  college  is  strippcil,  and  measurements  are  taken  of  his 
heiglvt,  weight,  cireumferenee  and  diameter  of  chest,  legs,  thighs,  arms,  and 
forearms,  which  are  recorded  in  some  convenient  form  (centimetres  or 
inrlies),  Tljese  together  are  taken  approximately  as  an  indication  of  his 
development :  it  shows  the  amount  of  working  material,  but  not  its  actual 
working  value.  These  are  followed  by  a  series  of  tests  to  ascertain  the 
total  available  sti-ength ;  by  means  of  the  spirometer,  the  horizontal  bar, 
and  the  lifting  machine,  the  strength  and  ca]»acity  of  the  lungs,  and  the 
relative  strength  of  the  arras  and  ehest,  back,  legs,  and  thighs,  alxlominal 
muscles,  ami  forearms,  are  all  estimated.  These  are  reconled  in  the  same 
form  as  the  fii-st,  and,  representing  the  development  and  available  strength, 
I'eadily  atlmit  of  eompari.'^n.  To  these  are  finally  adde<l  the  personal  and 
tlie  fitniily  history  of  the  indivrdual. 

The  chart  employed  to  record  the  measui-ements,  etc.,  is  as  follows  : 


PERSONAL  AND  FAMILY  HISTORY, 
Be  «iire  to  aaewcr  every  qu cation  ;  say  "ye»,"  "no,"  or  "I  daa't  know,"  whenever 
possible, 
Nnme, 

Class  and  department,  or  occupation, 
Age,  Bi  nil  place, 

NationaUty  of 

FulhcT, 

Mother, 

pHlornnl  grflndftither,. 

PaterTHrtl  Krajulrnother, 

Maurnfll  grand  Tuther, 

3Jalenia1  gntnd  mother, 


\ 
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Oocupation  of  father, 

If  parents  are  dead,  of  what  did  they  die  ? 

"Which  of  your  parents  do  you  most  resemhle  ? 

Js  there  any  hereditary  disease  in  your  &mily  ? 

Is  your  general  health  good  7 

Save  you  always  had  good  health  ? 

Have  you  ever  had  any  of  the  following  diseases  ? 


Asthma, 

Shortness  of  Breath, 

Bronchitis, 

Spitting  of  Blood, 

Pleurisy, 

Pneumonia, 

Palpitation  of  the  Heart, 

Bright's  Disease, 


Rheumatism, 

Neuralgia, 

Sleeplessness, 

Headaches, 

Paralysis, 

Dizziness, 

Fits, 

Rupture, 
Have  you  ever  had  any  injury  or  undergone  any  surgical  operation  ? 
What  have  heen  your  favorite  exercises  ? 
How  much  time  have  you  devoted  to  them  daily  ? 
How  much  time  do  you  spend  in  the  open  air  daily  7 
How  many  hours  do  you  sleep  daily  7 

How  much  time  do  you  spend  in  study  outside  of  the  college  ? 
To  what  extent  do  you  use  tohacoo  ? 
To  what  extent  do  you  use  alcoholic  or  malt  beverages  ? 

KxAinvATioK  or  Mx. 


Dyspepsia, 

Habitual  Constipation, 

Varicose  Veins, 

Piles, 

Liver  Complaint, 

Jaundice, 

Chronic  Diarrhoea, 

Dysentery. 


\ 

1. 

2. 

8. 

4. 

Dsto 

Age 

Height 

Weight 

Girth,  Head* 

"      Neck 

*•      Chest,  ftill» 

"         "      repose* 

,      "      Belly* 

f      "      R.  Thigh* 

1      "      L.     "     ♦ 

'*      R.  Knee 

**      L.      "        

**      R.  Calf 

_ 

**      L.    " 

"      R.  Arm* 

"""^ 

**      L.    "    * 

**      R.  Forearm* 

^~~^^ 

'*      L.        "           

^*p.  Lungs 

^>Cj,irat.  Strengthf 



^^ngth  R.  Gript   . 

"       L.    »'    t 

"        Backf 

^     "       Thighsf 

" 

^ipsf 

^^inst 

,^^     **"i    ••••••••••••••••••••••• 

a  means  Above  and  b  meftn«  below  the  •vence 
•coording  to  age. 


Third  Exuinimttion. 


Fourth  ExAmin&tinn. 
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Improvenient. 


KoTE.— Development— The  sum  of  the  nine  girths  mArked  •. 
Strength— The  sum  of  the  seven  tests  markud  t. 

Condition—The  dliTepence  beiween  development  and  atrcngth  :  if  in  favor  of  the  fonnwil^  j 
ll  minua  (— ),  and  if  In  favor  of  the  latter  it  Is  plus  (  +  ). 

AVitli  such  data  before  him,  the  medical  examiner  is  iu  a  j)iisitioti  toj 
advise  the  student  upon  several  matters  of  the  greatest  imjKJrtanw.  He 
can  limit  or  ahogctlier  interdict  exercise,  he  can  presenile  |Miralk'l  audi 
upright  bai*s  for  a  iiaehitic  eliest,  he  can  suggest  the  rowing-machine  of* 
exercise  upon  the  river  for  the  student  with  weak  legs,  he  can  advise  the 
corpulent  individual  with  flabby  muscles  to  iM^comc  mum  active,  and  herao 
diagtK>t?e  and  prcricrilMi  for  inheritcxl  teudeneios  and  latent  diatheses  with  a 
scientific,  thoroughness  based  njxm  a  careful  examination  and  au  exact 
knowle<lge  of  the  individual  which  few  practitioners  enjoy.  These  pks- 
ical  exauiinatifms  are  repeated  once  or  twice  during  the  year,  and  the  results 
carefully  noted  and  compared. 

Dr.  Sai-gent  i^eceatly,  iu  describing  tiie  system  of  physical  education  In 
use  at  the  Hemenway  Gymnasia  at  Harvai^,  said,'^ — 

"Every  student  who  enters  the  University  is  entitled  to  an  examination, 
and  eight)'-sevcn  i»er  cent,  of  the  whole  number  avail  themselves  of  tbi*j 
privilege. 

**  As  soon  as  the  student  presents  himself  at  the  director*s  office  (whicnj 
is  done  by  application  and  appointment),  he  is  given  a  history  blank,  which  | 
he  fills  out,  giving  liis  hirtliplace,  nativity  of  pai^nts,  occu]iation  of  father, | 
resemblance  to  j>areuts,  natural  heritage,  geuei-al  state  of  health,  amla^'^l 
of  tlie  diseases  he  has  had,  all  of  which  information  is  absolutely  neocssar 
in  order  for  the  examiner  to  put  a  eorreet  iuterjiretation  upon  the  obi?ervarJ 
tions  to  follow.  The  student  is  then  asked  to  make  certain  tests  of  th*j 
muscular  strength  of  the  different  parts  of  his  body,  and  to  trj-  the  capfldtyj 
of  his  lungs. 

"He  then  passes  into  the  measuring-room,  and  has  his  weight, 


height)] 


Phyiical  Twining  Conference,  1889,  p.  06. 
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girth,  ami  fifty  other  items  taken.      His  lioai't  and  luugs  are 
(?xainiDed  lH?foi'e  and  after  exeroise,  and  a  careful  itootxI  made  of  the  ef)n- 
of  the  skin,  mu.seles,  spine,  etc.,  whieli  the  tape-measure   falls  to 

'•All  the  items  taken  are  then  plotted  on  a  ehart,  made  from  several 
tJioosand  measurement;^,  ami  tlie  examiner  is  thns  able  to  kuow  the  relative 
standing  of  this  individual  as  comjmred  with  others  for  every  dimension 
taken,  also  his  deviation  from  symmetry,  and  the  i>aits  which  are  in  sjwcial 
need  of  developraeot. 

"To  confirm  the  plotting  of  the  chart^  and  to  awaken  in  the  young  man 
a  genuine  interest  in  his  pliysi(]ue,  a  phot'Ograph  of  each  student  desiring  it 
is  taken  in  three  jxisitions,  and  pi-eserved  tor  com|jarisoii  with  those  to  be 
taken  of  him  later, 

"From  the  data  thus  procured  a  special  order  of  a]ipropriate  exercises 
is  made  nut  for  tliis  student,  with  specifieattoiis  ns  tu  the  movements  and 
ainjaratns  he  may  l)est  use.  At  the  present  time  this  special  order  consists 
for  most  students  of  au  illustrated  iiand-lxjok,  in  which  the  apiiaratiis,  the 
wdgbts  for  it,  and  the  timc«  to  use  it  ai-e  carefully  prescribed,  together  with 
web  suggestions  as  to  exeivise,  diet,  sleep,  bat]»ing,  clothing,  etc.,  as  will 
best  meet  the  needs  of  the  individual  under  consideration. 

**XoM%  T  thiuk  it  will  be  admitted  by  all  thoughtful  persons  that  one- 
Half  the  battle  for  mental  education  lias  l^een  won  when  you  arou.se  in  a 
'»y  a  genuine  love  for  learning.  So  one-half  the  struggle  for  physical 
^tiiuing  has  been  won  when  he  can  be  induced  to  take  a  genuine  interest  in 
l>is  bcdily  condition, — to  want  to  remedy  his  defects,  and  to  pride  himself 
on  the  purity  of  his  sUin,  the  firmness  of  his  muscles,  and  tlie  uprightness 
^f  his  figure. 

"Whether  the  young  man  chooses  afterwards  to  use  the  gymnasium,  to 
"'n,  to  row,  to  play  Ijall,  or  to  saw  wood,  fur  the  puqxisi'  of  improving  his 
Pbysit-al  condition,  mattei-s  little*  provided  he  accomplishes  that  object. 

"The  mrxJeni  gymnasium,  however,  offei-s  facilities  for  building  up  the 
*^^y  that  are  not  excelled  by  any  other  system  of  exercise.  The  introduc- 
'•onof  the  new  developing  ai)plianc'e.s  has  opened  up  the  possibility  of  the 
^''Tiioasium  to  thousands  to  whom  it  was  formerly  an  institution  of  doubtful 
^^liie.  The  student  is  no  longer  compelled  to  com^wte  with  othci*s  in  the 
^^'^rformance  of  feats  that  ai'e  distasteful  to  him.  lie  can  now  eomj^iete  with 
'••■jiH^lf— that  is,  with  his  own  physical  condition — ^from  week  to  week^  and 
^■"^■jm  month  to  month.  If  he  is  not  strong  enough  to  lift  his  owu  weight, 
^■^^  apparatus  can  l)e  adjusted  to  a  weight  he  can  lift.  If  he  is  weak  in  the 
*^»i<st  or  the  back^  he  can  sjjend  his  time  and  energy  in  strengthening  those 
t^^rts  without  fear  of  strain  or  injury. 

"In  fact,  he  can  work  for  an  hour,  going  from  one  piece  of  apimmtus 
*^  another,  keeping  always  within  the  circuit  of  bis  cajmcit}^,  and  adding 
slowly  and  surely  to  his  general  sti*ength  and  powera  of  pndurance.  If  the 
*^^rt  )8  weak,  the  lung-ca],>acity  small,  the  liver  sluggish,  the  circulation 
Vol.  IV.— 19 
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feeble,  or  the  nervous  system  imjialivd,  etc,  spei-tal  forms  of  exercLse  cai 
prescribed  to  meet  tliese  e/>nditious. 

"  Gentle  running  is  lusually  advised  as  a  constitutional  exerriae  for 
thoee  who  can  take  it.  This  is  usually  severe  enough  to  start  the 
spiration  and  make  a  bath  of  some  kind  dt^irable.  A  tepid  sjwnge- 
shower-bath  is  genemlly  advised ;  and,  in  my  opinion,  the  bath  whu 
regularly  follows  the  cxertrise  at  the  gymnasium,  and  the  habit  of  bathi 
established  thereby,  are  almost  as  valual^le  as  the  exercise  itself. 

"After  a  pere*xl  of  six  months  or  more,  the  student  returns  again  tot 
director's  office^  and  has  another  examination,  in  order  to  ascertain  vr\ 
impnn^ement  he  has  made,  and  to  reeeive  any  new  suggestions. 

*'  This,  in  brief,  is  the  tnlututional  part  of  the  system  of  physitul  tniiail 
carried  on  at  the  Henienway  Gynmasium." 

From  the  ae<:'umu luted  results  thus  obtaintxl  a  greater  symmetriiml  i 
velopment  of  all  tJie  parts  is  shown,  and  under  this  system  not  ouly  « 
gix'ater  feats  aoeomplishe<l,  but  they  are  jxTformeil  with  greater  ease 
safety. 

This  is  well  exhibited  in  the  tables'  made  out  in  Har^^ai-d  and  re] 
senting  the  increase  in  eight  years.     Wlieivas  (J7ix2  was  the  highest  niim 
ber  of  points,  acoordling  to  the  standard  of  the  director  of  the  Hemc?n\va 
Gymnasinui,  gaiuwl  by  any  man  in  cxillege  in  1879-80,  and  032.2  wastl: 
average  of  the  ten  strongest  men  in  the  college  in  that  year,  in  1887  iU 
were  out  of  1077  students  attending  college,  824  of  whom  were  exanjii 
94  men  witli  a  strength  alwve  675.2,  145  with  a  strength  above  G32,2, 
the  men  with  a  strength  above  mean  (of  400  points)  reached  the  high  m 
l>er  of  609.     In  the  same  report  there  were  ou  record   tlie  **  names  of 
hunrlrefl  and  forty-five  students  whose  test  of  general  strength  {o{  aH 
chest,  back,  legs,  lungs,  etc.)  surpasses  the  test  of  tlie  strongest  man 
1880." 

TRAINING. 

The  general  principles  involved  in  training  are  often  poorly  understo) 
even  by  trainers  themselves. 

As  Dr.  Parkes  has  expressed  it,  **  training  is  simply  another  woprl 
healthy  and  vigorous  living,"  a  etmdition  which  can  lie  attained  only  bj 
the  strictest  adherence  to  a  system  of  diet,  the  employment  of  regular  aw 
systematic  exercise,  an<l  the  most  scrupulous  attention  to  the  minutiie  oi 
geneiTiI  and  {>ersoual  hygiene.  By  attention  to  these  the  body  is  broiig»" 
into  a  perfect  condition  of  health,  with  enlarged  and  strengthened  mi 
action,  improvctl  circulation,  and  increased  breathing-power. 

The  most  important  consideration  is  time.     When  we  consider  the 
creased  force  of  the  hearty  acting  rapidly  upon  a  large  volume  of  blood, 
enlarged  calibre  of  the  vessels,  the  expansion  nf  the  chest  and  of  the  lung 
themselves,  and  the  increased  bulk  and  tone  of  the  muscular  system,  volun 


'  Beport  upon  Athletics,  Harvard  College,  1888,  p,  86. 
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tary  and  involuntarVt  It  becomes  obvious  that  a  hitg  time  is  doraandetl  to 
aiwmplish  tliese  results. 

It  is  needless  here  to  dwell  upon  the  necessity  for  general  exercise  of 
(he  whole  body,  or  to  |>oint  out  that  the  exercises  should  not  be  rimited  to 
t^ie  particular  forms  of  muscular  movement  to  be  finally  perfonncd  :  suffice 
ittoaiy  that  the  work  should  l)e  ahernatwl,  and  that  loug  iutervals  of  rest 
should  succeed  periods  of  activity. 

In  regard  to  the  diet  to  be  employc^l  in  training,  many  of  the  old  ideas 
auil  niles  have  of  late  years  been  much  modified. 

From  what  has  b<?eu  already  stated  luider  calorificatioii,  the  work  per- 
fcirroed  by  the  body  demands  a  constant  renewal  of  fuel,  and  it  remains 
10 discuss  what  is  best  suited  to  supply  the  most  effective  force- value. 

All  foods  may  be  conveniently  divided  into  four  classes, — albumens,  fats, 
starches  and  sugars,  and  inorganic  constituents, — the  type,  forc-c-value^ 
wKuposition,  and  chief  constituents  of  which  ai'e  well  exhibited  in  the  fol- 
lowing table,  quoted  from  RaHe  :' 


CLaS. 

Typ*. 

Force-Valve 

OF  FlPTEEX 

GRAime  IN  TyE 
D»V  State, 

COMPG*>T10iJ. 

Chief  CoNsrrrtTBjrra  of 

ARTICUn  OV  OlBT. 

- 

i.  AlKitmens. 

White  of  ^^^. 

18,851    foot- 
pounds. 

^T«"iij*^iB^»a' 

Flesh  (myosin),  bread 
(ghiten),  t*he«sa  (ca- 
"M^in). 

11.  Fits, 

Butter. 

27,716  fooU 
piunds. 

*^n^io4'^r 

Fat  or  meat,  milk,  but- 
ler. 

1^ 

Starch,  g^n«p<*- 
sugar. 

11,720  fbot- 
|K)und8. 

C.H„0,, 

PotuU.»e8  (flugfi),  honey, 
cane  -  sugar,  grapc- 
bugiu*  in  oeer  or  wme. 

1 

'*  Incnranic 
conMituent*. 

Water. 

Not  known. 

H,0. 

Common  salt  (chloride 
of  sodium),  bone-Piirth 
(phosphato  of  linit') 
in  milk,  breud,  and 
meat,  nlkulinc  salts  in 
meat  and  vegetables. 

Liebig^s  classification  into  tissne-makinw  and  heat-pr^>dncing  foods  is 
''Xfpllent:  there  is,  however,  no  distinct  line  of  demarcation  between  them, 
Kalthoufrh  s«3rae  foot^ls  are  especially  heat-prod ucern,  all  tissue  in  its  com- 
'nistioD  prrtduoes  heat,  and  heat-raakiu^  substanccsj  like  inorganic  substances 
^^  «irlx>-hydrates,  make  tissue  as  well  a*?  albimiinous  ones. 

W  the  most  important  chemical  elemeuts  eoteriup^  into  the  composition 
"'the  fixid,  carbon  and  nitrogen,  it  is  significant  that  nitrogen  is  contained 
"Illy  io  alburainotis  foot-Is,  and  further,  as  this  element  is  piTseut  in  every 
hs8ne  which  exhibits  energy,  the  food  which  contains  it  must  be  considered 
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as  essential.     Taken  cxdiisivelv,  however,  albiiminoiij^  foodg  are  highli 

eoontiiuk'al.     It  is  e^liuisititi  timt,  in  a  state  of  liealth,  one  grain  of 
18  excreted  for  every  fifteen  grains  of  carbon. 

"  If  a  man  sliniild  confine  liinisf^lf  to  vegetable  food, — say  bread, 
example, — for  evtM'v  grain  of  iiitiv)g*>n  tliat  lie  ate  he  wonkl  take  in  not  onlj 
fifteen  grains  of  carl>on  that  are  neeesaary,  bnt  fifteen  grains  too  much;  id 
eating  meat  alone,  while  lie  obtains  the  one  grain  i>f  nitrogen,  he  geta 
ab^xit   three  grains  of  carljon, — twelve  grains   too  little.     He  must 
therefore,  nearly  five  times  as  murh  meat  as  is  necessary,  »o  far  ha 
amount  of  nitrngon  is  eone<Tned,  in  ortler  to  get  the  fift<»eii  grains  of  ca 
and  in  so  doing  he  loads  tiis  system  with  five  times  twj  much  nitrogen. 
eating  bread  yon  get  twice  as  nitich  carbon  as  is  needed,  and  in  eating 
fonr  times  too  little.    In  diminishing  the  amount  of  bi-ead  yon  get  too  Id 
nitrogen,  and  in  ineretisJng  the  amount  of  meat  tiK>  much.     It*  how'< 
tlie  bread  atitl  meat  are  taken  together  in  projier  proportions,  we  will 
according  to  the  above  calculation,  the  ratio  of  sixteen  of  carbon  to  one 
nitrogen  in  the  excretions,  wliich  <iitfers  but  little  from  that  actually  foi 
one  to  fifteen,  and  which  can  be  ati-oimtcd  for  by  remembering  tliat  the 
of  man  consists  not  only  of  bread  and  meat,  bnt  of  other  substances 
taining  «'arbon  and  nitrogen."  '     Or,  as  Prof.  Huxley  has  aptly  said,' 
man  confiued  to  a  pnn?ly  albuminous  diet  must  eat  a  prodigious  quam 
of  it;  this  not  only  involves  a  great  amount  of  physiological  lalwr  in 
minuting  the  fiKKl,  and  a  great  ex]>enditure  of  power  and  time  in  dts.s<jlvii 
and  absorbing  it,  but  throws  a  great  quantity  of  wholly  profitless  laNjrou 
those  organs  which  have   to  get  rid  of  the  nitrtjgenous  matter,  of  whidi 
three-fourths  is  superfluous.'* 

Carljon  is  the  essential  element  of  force,  and  the  fatty  principles  of 
food  yield  in  their  combustion  double  the  force-value  of  an  Hjual  qnantitJT 
of  albumen  or  starch,  for  the  carbon  is  stored  up  in  fat  to  the  amoiiDt<»f 
eighty  i>er  cent.,  while  in  albuminous  matter  and  starch  there  are  hut  fiftj- 
thrw  |»er  wnt.  and  forty  jjer  cent,  resi>ectively.  The  carlx)u  tluis  stored  op 
in  the  fat  of  the  body  also  possesses  this  advantage,  that  it  is  always  redf 
for  imrnecliate  use.  On  tlu'  one  hand,  num  cannot  live  in  good  health  wii^ 
out  fat,  aa<l,  on  the  other  hand,  he  can  live  but  a  short  time  upon  fat  alofl«« 
The  physiological  etT'LHjjt  of  a  carix*- hydrate  diet — converted  starch  and  sugar 
— does  not  differ  essentially  from  that  of  a  fatty  diet,  except  that  the  ooitt* 
jMujents  ol'  the  former  are  more  m'adily  oxidize^!,  seventeen  parts  of  sugttT 
being  equivalent  tr»  ten  parts  of  fat,  and  that  in  some  occult  manner  ih^f 
play  an  important  |>art  in  promoting  nutrition. 

The  iinpfuianec  of  the  inorganic  constituents — water,  sodium  chloride? 
phosphate  of  lime,  and  the  alkaloid  salts  of  sodium  and  potassium — iss<> 
well  understood  that  it  is  only  necessary  here  to  refer  to  them- 

'  Chapman,  Treatise  on  Hinmnn  Physiology,  p.  89. 
■  Lessons  in  Elementary  Physiology. 
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Variety  and  Quantity  op  Food. — The  aimtanik-al  construction  of 

alimentary  tract  (esiJti'ially  tlie  dlmiuisljeil  posterior  molars  and  the 

dilied  canal  midway  bet^^•oon  that  of  the  herbivora  and  that  uf  the  car- 
liivora)  and  the  analysis  of  the  excreta  indicate,  \vhut  exi>er[ence  proves, 
tbat  a  mixed  diet  best  meets  the  requirenuuiLs  of  man. 

The  quantity  of  food  that  a  man  should  eat  to  live  h  very  different 
from  what  he  can  eat  and  live.  In  this  connection  it  may  be  mentioned 
tliat,  according  to  Sir  Edwartl  Parry,  a  young  Estiuimmi  is  said  to  have 
•lUcD  ihiity-five  |K>nnds  of  food  in  twenty-four  honi-s  ;  aud  "  Captain  Coch- 
rdtie,  on  the  authority  of  the  Russian  admiral  Saritchelf,  tells  how  one  of 
ilie  Yakuts  consumed  the  hind  quarter  of  a  lai'ge  ox  in  twenty-four  liours, 
togetiier  witli  twenty  pnuKU  of  fat  and  a  proportionate  quantity  of  melted 
batter.  As  the  man  had  already  gorgeil  himself  in  this  disgusting  fashion, 
it  Imrdly  seemed  possible  that  he  would  be  able  to  consume  auy  more ;  but 
the  worthy  Russian  admiral,  to  test  him,  gave  the  savage  a  thick  porridge 
of  rice  boiled  with  three  pounds  of  butter,  weighing  together  twenty-eight 
IXHiodfl.  The  glutton  sat  down  to  this  abundant  banquet,  although  he  had 
just  partaken  of  breakfast,  and,  without  stirring  from  the  spot,  or  showing 
any  sign  of  inct>nvenieuce,  got  through  the  whole." 

Oa  the  other  hand,  Cornaro  is  reiwrled  to  have  lived  tor  forty-eight 
years  on  only  twelve  ounces  of  vegetable  matter  aud  fourteen  ounces  of 
ligbt  wine  daily  J  and  Thomas  Wood  for  eighteen  years  lived  on  a  daily 
alluwance  of  sixteen  ounces  of  Hour  made  into  a  putldjug  with  water. 

These  represent  the  extremes,  aud  it  i-emaius  to  estimate  the  amount  of 
M  required  by  the  average  man  iu  twenty-four  houi*s. 

Fmm  the  estimates  of  Prof.  Daltou,  "  the  entire  quantity  of  food  re- 
i^uiml  during  twenty-four  hours  by  a  man  in  full  health  and  taking  free 
ttercise  in  the  open  air  is  as  follows : 

Meat 468  gramme  (Id  ounces) 

Br^Hd     640         "        (Ifl      ■*      ) 

Butter  or  fal 100         **         (8J      *'      ) 

Wat«r 1680         «•        (62      "      ) 

"That  is  to  say,  rather  less  than  two  and  a  half  pounds  of  solid  food 
^mth<.T  more  than  three  pints  of  liijuJd."  So  there  nnist  be  added  from 
^"iie  to  time  fresh  vegetables,  fruit,  milk,  tea,  eoflee,  and  sugar,  to  contribute 
^ari<'ty  imd  maintain  health. 

From  the  exact  data  furnished  by  modern  physiological  research  elabo- 

"'•f  dietaries  have  Ijeen  constructed,  exliibitiug  the  amount  aud  variety  of 

M  rw(uired  for  youths  in  training  ;  but  such  tables  for  physical  use  are 

^Doetesar)-,  and   Dr.  J.  William  White  has  expressed  the  whole  subject 

'D  B  uutshell"   in  his  aduiirable  article  on  **  Exercise  and  Athletics/" 
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"The  diet,"  he  says,  "should  be  plain  and  s*eiisible,  and  should 
an   excess  of  eithor  anitjuil  or  vt'iTi^taMe  focMl.     Aq  orxliuarv   fkmi-boose 
table,  with  its  mrdHlay  dimier  and  ttiily  tea,  will  mrely  (with  the  cxceptic 
of  eoftee,  hot  cakes,  pastry,  and  invd  meats)  offer  an\i:hing  which  sho 
ho  excluded  fnim  ratir>nal  trainiu|:j  diet  as  it  is  at  jiresent  understood." 

Tlio  aiiinuiit  of  fluid  inquired  iu  tweiity-four  hours  in  training  is  ah 
five  pints  in  winter  and  six  pints  in  summer,  a  considerable  portion  | 
which  (about  one  and   thnM^-ibtiT'ths  pints)  will  Ije  contained  iu  the  foj 
taken.     Water  should  not  Ih'  drunk  shortly  liefoix*  taking  exercise,  or  ^ 
(pKintities  diiriiiii;  or  immediately  after  meals ;  uor  should  a  drj% 
condition  of  the  mouth  and  thn»at  Ix^  mistaken  for  genuine  tliirst. 
should  l>e  first  iflievinJ  by  rinsing  the  mouth  and  holding  water  in  it  fdl 
short  time,  and  then  the  actual  neiM.1  for  tluiil  in  the  system  may  be  supp 
by  frequent  small  draughts  at  shot!  intervals.     During  training,  toh 
and  esjie<?ially  cigarettes,  being  a  depifssant  ujmju  the  heart,  should  be  ] 
tively  forljiddcu. 

Alcohol^  if  allowe*!  at  all,  should  lie  used  in  the  greatest  mtnler 
ami  l>e  limitwl  to  light  table  ales,  liglit  Ix'er,  or  rt^d  wine.     The 
from  tlie  great  restrictions  of  the  ]>ast  has  letl  to  too  great  laxity  iu  tbc  \ 
of  alcoholic  beverages  during  t mining. 

As  ]M>iutfH^l  out  by  Dr.  Parkes,  "a  small  quantity  of  alcohol  dtxs 
seem  to  yircnluce  much  effect,  but  more  tliau  two  Hnidouuet^s  nianifes 
lessens  the  power  of  sustainctl  and  strong  muscular  work,     Iu  the  vssei 
a  man  on  whom  I  experimented,  four  fluidounces  of  brandy  (=  1.8  fld| 
ounces  of  absolute  alcohol)  did  not  appareully  affect  lalx»r,  tliough  I  cau 
affirm  it  did  not  do  so;  but  four  ounces  more,  given  after  four  hours,  wh 
there  must  have  been  some  elimination,  lessened  mus<;nlar  foi-ce;  an 
thii'd  four  oiniees,  given  four  hours  afkn'wai'ds,  entirely  dostroyetl  the  |wi( 
of  work.     The  Ritson  was  hvijfohh     There  was,  in  the  first  plat^*,  wir 
blunting  of  the  nervous  system, — the  will  did  not  ]>roj>erIy  send  its 
mauds  to  the  muscles,  or  the  niuscles  did  not  respond  tu  the  will  ;  luidj 
ondty,  the  action  of  the  beart  was  too  much  increased,  and  induced  paljMB 
tion  and  breath  1  ess n ess,  which  put  a  stop  to  lalwr.     The   inferences  \«i 
that  ftiti/  amount  of  alcohol,  though  it  did  not  prrxkice  narcosis,  wonM 
injuriously  l*y  increasing  unneivssarily  the  action  of  the  heart,  which  !ab 
alone  had  sufiicieutly  augmented.     I  believe  these  experiments  are  in  i 
with  common  ex|wrienc<',  M-hich  shows  that  men  engaged  iu  any  ban!  lab 
a.s  irun-puddlers,  glass-blowei^,  navvies  on  piecT-work,  and  prize-figlitt 
during  training,  do  their  work  more  easily  without  alcohol.'* 

Bathing.^ — For  its  physiologically  stimulating  effect  npTtu  the  ner 
and  ciiY'ulatory  systems  the  cttld  bath  is  now  so  generally  adopttnl  that' 
reipiires  simply  to  lie  mentioned  iu  this  contiection.  If  it  Ik?  empltiyw 
immcxliatcly  alter  the  exercise  of  the  day,  it  may  be  omitteil  on  rising  or  be 
substituted  with  advantage  by  the  sp4)nge-bath.     In  either  case  it  shoukl  b& 


followed  bv  vigonuis  friction  with  a  coarse  towel.    Occasionally  in  addition 
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vmnn  bath  ^vith  an  alMindance  of  pun?  soap  shniild  Iip  employed,  tij 

the  skin   tlioroughly,  and  tliin  will   best  be  taken   btforo  retiring 

Tliis  will  regulate  the  action  of  the  skin,  and  diminish,  if  not 

It  remove,  the  neeessity  for  sweating  as  iSirmerly  employed. 

The  bowels  should  he  ix»gulat<'d,  and  wnsti^xition,  often  a  serious  au- 

carefnlly  g^uarded  afrainst.     For  this  purpose  some  of  the  milder 

liva  and  aalioes  should  be  prescribed,  preferably  the  uatural  mineral 

If  dtiring  training  nervousness,  sleeplessness,  inattention,  loss  of  appe- 

^ dimiimtiou  in  weight,  exhibit  a  tendency  to  "tminiug  off,^*  a  little 

attention  to  the  minutiae  of  training  will  crirred  them  ;  but,  if  the 

becomes  intermittent  or  irritable,  and  breath  I  essness  ensue,  a  physi- 

1  fihoulil  at  once  be  eonsulted,  to  ascertain  if  any  i>athologieal  cause  exist. 

The  amount  of  work  daily  j^>Grfurmed  l>y  a  crew  in  training  will  dei*enil 

npon  the  ultimate  exertion  to  Ik>  undertaken,  fur  the  crew  that  iias 

ta  hal^mile  or  mile  race  will  not  need  the  severe  training  requii-ed  for  a 

or  fi>ur-mile  raiv.     In  the  selection  of  the  crew  attention  must  be 

I  to  the  muscular  development  and  the  breathing-power,  imrtJeularly  to 

latter,  wnc*  the  severest  strain  at  the  most  important  period  of  the 

;  will  lie  thrown  upon  the  heart  and  lungs. 
Tbe  period  of  actual  training  includes  from  three  to  six  weeks,  and 
dog  this  time  the  following  8*'hedtde  may  \x'  taken  as  au  example  of  a 

'  day^g  work. 
Ri«iog  at  six  in  summer  and  seven  in  winter,  the  cold  bath  is  immeili- 
'  taken.     -Vfter  dressing  slowly,  a  brisk  walk  or  run  is  taken  about  the 
to  develop  the  •*  wind."     Breakfast  is  served  at  eight,  and  consists 
I  <^,  one  or  two  eho}»s  or  a  piece  of  steak  and  grwus,  with  bread  and 
'an<!  a  pint  of  milk.     Fi-om  breakfast  till  noon  is  occupied  with  the 
college  duties,  an  hour  being  taken,  if  possible,  for  some  light  gym- 
work,  the  exerefses  at  this  time  being  particularly  directed  to  those 
which  are  not  employed  in  the  more  im^xirtaut  exercise  of  the  day, 
fulfilling  the  rule  already  quoted  of  exercising  all  the  muscles. 
A  light  lunch  of  cold  meat,  bread  and  butter,  with  milk,  water,  or  tta, 
^taken,  and  an  hour  and  a  half  or  two  houj^s  later  the  principal  exercise 
'  tbe  day  begins.     For  the  Ixiat  crew  this  will  ciuisist  of  from  one  and  a 
If  to  two  and  a  half  hours  at  the  machines  or  on  the  river,  at  one-half, 
-fonrtiis,  or  fidl  sin^iil,  or  alternating,  at  tlie  pleasure  of  the  trainer. 
On  retuniing  to  (he  house  the  men  are  immt^liately  siwuged  down  and 
nUbeA  down  briskly,  atler  which  a  short  rest  precedes  the  principal  meal 
iftlieday.     One  cohl   bath  a  day  is  suflicient.     This  meal  or  dinner,  as 
I  not  before,  will  excbutc  few  articles  found  upon  the  oitlinary  farm- 
dioner-table  (except  hot  crakra,  coflee,  fried  meats,  jjastry,  etc.),  and 
be  heartily  {lartaken  of     At  ten  o'clock  a  light  tea  of  crackers 
mtlk  or  thin  oatmeal  gruel  may  be  taken,  and  at  eleven  o'clock  they 
fuf  tbe  night. 
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If  the  j>rinei|tal  exercise  of  tbe  day  bp  taken  in  tlic  morning,  a  nud-dw 
dinner  from  twelve  to  half-past  one  should  follow  it,  with  the  inlerval  ofi 
ivat  between. 

The  results  of  systematie  exercise  engager!   in  for  only  a  limited  tiin^ 
are  remarkable,  m  evidenced  by  the  following  talile*  showing  the  effect  o 
four  months  and  twelve  days'  exercise^  under  Maclaren's  system,  on  fifted 
youths  ranging  from  sixteen  to  nineteeu  years  of  age. 
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EXERCISE   FOK  GIRLS. 

At  the  pi'eaent  time,  when  women  are  striving  to  engage  in  so  maii| 
of  nmn*s  biutlens  and  I'esponsibilities,  and  are  even  desirou?^  of  eom|X'tir 
with  him  in  the  eares  and  duties  of  professional  life,  the  subject  of  exema 
for  girls  assumes  a  new  and  greater  iraportam^,  and  the  physieal  traiuii 
of  girls,  the  co-education  of  the  sexes,  and  einijdoyment  for  young  woe 
api^-al  to  every  <ine  interested  in  children  and  their  develo|)ment» 

During  early  chikllTorKl  hoys  and  girls  are  verj'  much  the  siime.     The 
walk,  talk,  ixmip  and  play,  love  and  hate,  nvith  an  innocent  afnindon  ignor 
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Bot  to  the  observing  the  ditfereuee  even  here  is  apparent.  The 
iVhrmei  breaks  the  thiu  di-^uiBe  of  gowu  and  sleeves,  dropping  the 
'"to  gnsp  the  sword,  while  the  bal>y  Andromache,  inspired  with  the 
lvi»  instinct  of  motherhood,  scureely  able  to  creep,  earesses  the  dimiuu- 
Un  iflttge  of  hersi'lf.  With  the  advent  of  puberty  tlie  sext's  diverge. 
Ik  Biimifilmkable  differenee  of  faee  and  feature,  form  and  lijnb,  denotes  a 
!of  mind  and  matter,  and  reveals  the  demand  for  a  sjieeial  training. 
I  the  time  of  HippocM-ateawomaii  has  been  descrllKHl  physiologiailly 
l^goviiig  a  tripartite  life,  the  divisions  l>eing  madutl  by  the  advent 
I diapjieanuioe  of  the  catamenial  function.  The  lines  of  separation, 
as  cbiJdhiKid  i-ecedes,  again  unite  as  old  age  approaches;  and 
e's  destriptiou  of  senility^ — 

•'  Last  scene  of  all, 
Thnt  '-nd*  ihi*  strange  evpntful  history, 
I-  ..ff.nd  childishness  and  mere  oblivion, 
Sana  teeth,  saiu  eyoif  saiu  taate,  s&qb  everything," — 

plif*  alike  to  both  sexes,  and  humanity  as  a  sexless  being  passes  the  portal 
With  the  first  and  a  portion  of  the  second  tripartite  state  of 
|te  are  coDcerned. 
UDtH  the  age  of  nine  or  ten  is  reached,  girls,  as  a  rule,  are  allowed  to 
Mod  mix  OD  etiual  terms  with  their  brothers,  whom  tliev  often  excel 
^tofplritand  in  skill.  From  tJiis  time  on,  the  decix.'cs  of  fashion  impose 
iVniagf  upon  the  movements  of  the  female,  and  the  decorous  girl  must 
I  lur  romps  and  games  and  l)e  content  to  confine  hei'self  in  stays 
»ti|lrtboriU  and  exercise  the  i-egulatiou  walk.  At  this  jwriod  systematic 
^^dwelopment  should  l>e  ci)nimcnced.  There  should  Ije  in  o|)eration  in 
I  arhool,  actideray,  and  college  a  system  of  physical  education  similar 
piiD{i)m'ed  in  men's  colteges,  whifh  should  tii-st  eradicate  any  special 
I  m*aknc^4ies,  and  then  create,  develop,  and  maintain  the  symmetry 
i^ndiially  increasing  the  strength  and  IxKlily  vigor  up  to  maturity, 
*«)Dnertion,  as  an  example  of  what  may  Ix^  done,  a  ra])id  sketch  of 
plKHu>*» exert^ise,  as  given  by  Miss  Mary  hi  Allen,  director  of  the  Allen 
B,  fioe>ton,  may  be  cited  :*  *'  Putting  each  pupil  into  an  abso- 
cjostume,  we  Ix'gin  the  hour  with  a  st*ries  of  free  move- 
Dt  apparatus,  which  exercises  certain  sets  of  muscles  from  head 
\h  regular  succession,  the  object  being  gently  to  accelerate  the  cir- 
I  and  to  limber  the  joints.  Following  this  will  come,  perhaps,  an 
^10  die  l^rcast-lmrs,  upright  bars  about  eighteen  inches  apart,  which 
•*  litthr  hartler  work,  but  which  concerns  only  hx-alized  parts  of  the 
K^'  By  fliiji  time  the  rausi-lcs  are  sufficiently  warmed  to  Ijear  moix*  strain, 
lihjinlpuil  at  the  chest-weights  exercis<*s  from  head  to  ftxtt,  though 
^Crvak  and  arais  get  the  main  share.  Following  tliis,  leg-development 
kMiWy  Aod  a  jump  over  a  light  rod  which  is  displacetl  if  a  trip  occurs, 
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with  a  landiri<2:  upon  a  very  soft  mat,  fills  the  demwrid ;  bv  this  time  the 
respiratory  timscles  are  ready  forenforctMi  work,  aud  a  set  of  deep  breathing- 
exercises,  gently  and  gradually  increased  in  force,  oxygen ijses  most  fully  the 
blotxl  as  it  flows  to  the  lungs,  strengthens  them,  and  furnishes  strong  action 
to  various  respiratory  muscles,  as  the  diaphragm,  intcR^ostal,  and  aVxJominal 
muscles,  with  stimulation  to  the  organs  sttuat<*d  in  juxtaposition,  as  the 
stomach,  liver,  etc.  These  breathing-raoveraents,  of  which  I  make  large 
use,  they  lK?ing  a  pmniinent  feature  of  our  work,  are  taken  l)y  the  class 
lying  down,  and  thus  relief  is  afVordeil  to  the  spine  aud  brain.  In  aiidttion, 
various  other  exercises  are  given  iu  the  recumbent  }Mjsition,  to  strengthen 
the  back  and  latenil  mus(*Ies.  Now  a  wooden-{luml>-bell  drill  gives  stronger 
all-over  work  than  the  fi-ec  movements,  and  a  run  uj)  tlie  ladders  and  round 
the  running  track  again  carries  the  work  iuto  the  leg  muscles,  while  the 
tliiirax  rewivcs  its  share  of  gain  in  increasotl  rcs[Hratiou.  Indeed,  some 
authors  ascribe  stronger  development  to  the  thorax  by  leg  exercises  than  by 
those  of  the  arms.  A  (x>mplete  rest  is  now  in  order,  aud  the  whole  class, 
donning  their  wraps  to  prevent  any  liability  to  chill,  stretch  tor  a  few  min- 
utes upon  the  mats.  The  attraction  ol'  the  vaulting  bar  i»  next  presented, 
whert^  the  exercise  gives  courage,  ela.sticity,  aud  agility.  Then,  |>erhaps, 
iron-dumb«bell  drill,  adding  still  stronger  all-over  training  than  the  w^oodei 
t>ell  drill,  is  succeeded  by  a  brisk,  lively,  comj>ctitive  game  of  bean-bags? 
which  indiiws  profu,se  jK^rspiration,  after  which  the  class  is  drawn  into 
marching  order  and  instructiun  in  carriage  aud  gait  is  given  by  a  seriei^H 
of  marching,  hopping,  and  skipping  movements,  and  the  class  is  dismissed, 
exhilarated,  buoyaut,  aud  hot,  to  Its  refresliing  bath  and  fresh  clothes. 

**  Thus  you  notice  that  no  one  set  of  movements  is  continued  for  longer 
than  six  or  eiglit  minutes.  S<j  the  mind  is  kept  healthily  occupied  by 
diversity  of  work,  and  a  large  number  of  imisc*les  are  gently  exercised, 
insuring  symmetry  of  development,  and  much  more  exercise  is  oooom- 
plishetl  than  by  the  use  of  harder  movements  on  a  few  machines.  In  class 
work,  every  exercise  jrossible  is  performed  to  the  aci'ompaniment  of  music^^ 
io  which  I  most  heartily  believe.  IH 

*'  As  the  years  incnase,  the  body  demands  hanler  work,  aud  exercises 
above  the  floor  on  high  parallel  bars,  where  the  weight  is  held  by  hands 
over  the  head  ;  low  parallels,  where  the  weight  is  snsjK'udwl  or  held  by  the      i 
shoulders  ;  travelling  rings,  where  the  weight  is  held  by  one  hand  ;  climlj- 
ing  and  shinning  exeifises, — arc  addetl,  according  to  development." 

In  addition  to  this,  out-d(mr  games  should  Ix'  a  regular  part  of  the 
curriculum,  and  swimming  should  be  regularly  taught,  not  alone  for  the 
protei'tion  it  aifords,  but  also  for  its  excellence  a.s  an   exercise  bringing 
into  play  all  the  must-les  of  the  b<j<ly.     Another  useful  exercise  is  rowing, 
which  should  be  engaged  in  whenever  the  opportunity  offers,  strengtliening[" 
and  developing  nearly  all  the  mus<'les  of  the  Ixnly.     Erpustrian  exercise 
is  also  excellent  if  used  in  mo<ieralion,  csfKXMally  until  the  full  growth  i^ 
attained.     The  recognition  of  the  importance  of  exercise  for  girls  liad  or" 
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late  years  become  so  peneral  t!mt  iiltlc  need  l^e  added.  The  great  diffi- 
culty in  providinj^  suitable  planes  fur  ladk^  to  exercise  is  the  expeiise ; 
but  this  is  being  solved,  in  the  larger  cities  at  least,  by  the  establishment 

^>f  ladies'  clubs,  and  the  unions  formed  in  eounectioti  with  men's  athletic 

atjsodations. 

TABLE 

<Sloifui$r  Average  Heiffhia  and  Weiffhta  of  Boston  School'OirU,  irreapeeiive  of  Nationality.^ 


^ 

Occupation  op  PAJtiom}. 

Wi     *" 

NoM'LABOKIKO. 

1 

1                              LABOntKO. 

■/ 

No.  of  Ob- 

HeUht. 
Indies. 

Weight. 

No.  of  Olv 

Hefphl, 
liicTit^. 

Weight, 

L 

•«rvatioiu. 

I'otinds, 

sen-aliotiB. 

rounds. 

/         -BveHrs 

120 

41.86 

40.65 

491 

41.26 

89.48 

♦5"  " 

172 

44.12 

44.14 

809 

48.24 

43.13 

"7     -      . 

247 

45.71 

48.02 

921 

45.41 

47.16 

«     •'      

21*7 

47.92 

52.79 

mt 

47.47 

51.81 

^     "      

224 

6oie 

58.78 

913 

49.27 

56.74 

X^     "      

232 

61.66 

68.76 

864 

51.25 

61.98 

,      >  1     •'      

210 

68.66 

70.40 

719 

53.41 

68.01 

J  2     »      

237 

56  16 

80.18 

671 

66.70 

77.52 

^8     '•      

191 

68.67 

y0  6B 

6W8 

68.01 

87.88 

,        ^4      »      

22« 

00.28 

99.40 

419 

69.84 

97.92 

'        ^5     "      

168 

61.19 

107.70 

258 

61.00 

106.11 

1        ^6      "      

147 

6l.44i 

111.22 

169 

61. 65 

112.59 

i       ^7     "      

98 

(51  88 

115.15 

89 

61.92 

115.72 

tj"'      

77 

62.26 

116.&a 

46 

61.70 

112.94 

According  to  the  tables  of  Dr.  Bowditeh  made  from  measurements  of 

^^"^oston  sehool-girls  from  five  to  eighteetij  irre-speetive  of  natiouality,  there 

-*  *5  in  children  of  the  non-lalioring  clas.s  an  increase  in  height  from  five  to 

'^-Ijirteen  years  from  41.66  inehe.s  to  58,67  inches,  while  the  weight  is  nearly 

^^^oiibled.     From  thirteen  lo  fourteen  the  increase  is  1.61  inches,  from  four- 

"•::-€en  to  fifteen  it  is  less  than  one  inch  (.91),  from  fifteen  to  sixteen  a  little 

"driver  oiH^fourth  of  an  inch  (,21\  from  sixteen  to  seventeen  less  than  half 

^^n  inch  (.42),  and  from  seventeen  to  eighteen  less  still  (.38).     These  figures 

^arp  for  the  most  ]mrt  greater  than  in  the  children  of  the  lalwring  class,  and 

^30th  tabl<*s  show  a  steadier  and  more  n^gular  increase  and  one  extending 

driver  a  longt^r  jKritxl  than  in  Ik>vs  <'f  the  same  age.     The  iniiHirtancc  of  these 

deductions  is  twofold, — sho^^nng  that  girls  rec^uire  throughout  a  longer  jjcritxl 

^he  utmost  care  that  they  are  not  overtaxed,  and  also  that  tluring  the  later 

^lart  of  this  |ieri<id  they  should  not  Ik*  subjectetl  to  excessive  study,  but 

shi>u)d  be  jX'rniitte<l  to  [lerftM^t  their  deveIo|iment. 

If  we  compare  the  average  girl  of  to-<lay  with  the  ideals  lieheld  in  the 
fiietures  and  statues  of  the  jjast, — tlie  well-drvclo|M*d  and  shapely  arm  and 
shoulder,  the  high  chest,  the  vigorous  Ixxly,  atid  the  firm  aufl  ereet  carriage 
of  the  Miuervas  and  Niobes,  Venuses  and  Juuos,  of  mythology,  the  Helens, 
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the  Madonnas,  and  the  mediaeval  l)eautie8, — there  is  at  once  a  oonsciousnegg 
that  something  radieally  wrong  exists.     Instead  of  this  galaxy  of  l^autiful 
l>arts,  a  vision  of  pi|ie-st<'ni  arms,  s<^rawny  neeks,  angular  shoulders,  flat 
chests,  narrow  batiks,  stooping  carriage,  and  weak  walk,  recalls  us  to  the 
realities  of  the   pi-esent.     If  vra  further   comiwire   the   brilliant  eye,  thefl 
danuLsk  eheek,  and  the  luxuriant  form  of  the  njbiist  English  damsel,  the 
Hturdy  German  friiuleiu,  or  the  haixly  Provencal  maiden,  with  the  vacant 
gaze,  pallid  features,  and  attenuated   figures  of  the  fragile,  easily-fatigued, 
languid  girls,  the  products  of  modern  American  habits  and  customs,  the  -fl 
contmst  is  ecjually  striking,  showing  that  tliere  is  a  conservation  of  force  ™ 
on  the  }>art  of  the  trans-Atlantic  icmale,  and  a  deterioration  uf  force  on  the 
part  of  her  cis- Atlantic  civilized  sister. 

As  puintcd  out  in  the  first  section  of  this  article,  the  statues  of  the  god- 
desses {if  the  Greeks  wei*e  taken  from  nnxiels  wfio  from  attention  to  physical 
culture  were  ideals  of  htialth  and  symmetry  ;  and  the  moral  is  evident  that 
the  errors  which  exist  in  our  prcstuit  system  of  female  education  are  the 
lack  of  proper  physical  exci*cise,  and  a  disregaitl  for  the  obligations  which  ^ 
sex  im{>oses  upon  the  developing  females.  fl 

But  tliere  is  one  fact  that  is  cimsttiutly  brought  to  the  notice  of  the 
physician,  and  it  is  his  duty  to  caution  against  it,  and  that  is  that  girls  who 
become  enthusiastic  in  any  form  of  exercise  are  apt  to  disregard  totally  the 
cfltaniental  function.  Cases  have  been  known  where  champion  matches 
have  taken  place  during  the  meustrnatiou  of  one  of  the  players.  The 
strain  and  over-exertion  inetdent  to  tlie  contest  would  wrtainly  have  a 
baneful  influence  on  the  sexual  organs  at  this  time.  The  same  must  be^ 
said  of  fatiguing  horseljack-ridcs,  long  drives  with  ex}K>surc,  mountain- 
climbing,  swimming,  and  the  like.  The  injury  dmic  uudcr  such  circum- 
stances is  illustrated  in  the  note-books  of  gynteeologists. 

Remarkable  degenerative  changes  have  occunxxl  during  the  develop- 
mental period,  tiie  most  important  era  in  a  woman's  existence.  There  has 
been  a  disrt^ixl  of  the  four  conditions  considered  refjuisite  by  Clarke' 
for  the  projRT  edui-ation  of  the  fenuile  :  **  tirst^  a  sutlicient  supply  of  a|>- 
[^ropriate  nutriment ;  se<M3nd]y,  a  normal  maruigcmeut  of  the  catamenial 
fimetions,  including  the  building  of  the  reprotluctive  apparatus;  thirdly, 
mental  and  physical  work  so  apjiortioned  that  repair  sliall  excixxl  waste,  M 
and  a  margin  be  left  for  general  and  sL'xnal  deveIo|)ment ;  aud,  fourthly,  " 
sufficient  sleep.** 

Then,  again,  dress  has  had  a  share  in  producing  these  changes.  The  fl 
gifixxl  authoress  of  "The  Gates  Ajar'*  and  her  followers,  in  tbclr  explana- 
tion and  advocacy  of  a  new  clothes-pfiilosophy,  have  done  much  to  eman- 
cijiate  women  from  "corsets  that  embrace  the  waist  with  a  tighter  and 
steadier  grip  than  any  lover's  arm,  and  skirts  that  weight  the  hips  with 
hejivier  than  inateraal  burdens/* 
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GYMNASTICS. 

Tbetnditional  hiaiory  of  the  Chinese,  the  siiperetitious  religious  prac- 
IBB  of  the  ancient  Indians,  the  earliest  mythtjhjgical  fables  of  the  Egyptians 
it.;/7fw-l-4  all  contain  references  to  the  employment  of  exercises  for  the 
ami  preser\'ation  of  the  health  and  the  improvement  of  all  tlie 
MTU  ties. 

Pliny  telU  us  that  Asclepiades,  who  lived  in  the  second  centur\^  B.C., 

'TiTwl  all  diseases  by  physical  exercises  alone,  and  justified  his  declared 

n^UMB  to  forfeit  all  claims  to  the  title  of  physician  should  lie  ever 

il  except  from  accident  or  senility,  by  living  for  more  than  a  cen- 

.n  and  dying  eventuully  from  the  eflect  of  an  accident.     The  relation 

■iiich  was  thus  early  established,  both  in  history  and  in  tradition,  between 

yljTikal  exercise  and   health  and   longevity  became  later,  as  among  the 

flri]r  Chinese,  the  vital  principle  of  civilization  of  all  the  more  powerful 

of  the  world.     In  Greece,  and  especially  in  Sparta,  the  idea  of 

hygiene,  or  physical  culture  as  we  now  call  it,  overtoppetl  every 

(dv,  and  resulted  in  a  type  of  physical  perfection  which  has  never  since 

hm  equalled.     The  Romans,  eminently  a  warlike  jieople,  appreciated  the 

vdoeof  exercises  only  so  far  as  they  promoted  the  physical  force  for  mili- 

tBjr  purposes. 

With  the  inerauae  of  luxury*  and  vice,  the  g\'mnasia  declined  in  i*epn- 
and  favor,  ami,  when  Greece  and  Rome  began  their  uninternipted 
in  the  scale  of  nations,  gymnastic  and  athletic  proficiency  likewise 
Miiktd,  in  Ijecome  in  the  Middle  Ages  almost  the  exclusive  property  of 
ifceMhilitj  and  professional  soldiery.  During  all  this  period  there  existed 
boti  va^e  and  empirical  estimate  of  the  true  value  of  movements,  exer- 
gjrnLoa^tics,  etc.,  and  it  was  not  until  the  beginning  of  the  present  cen- 
Ckaft  gymnastics  became  systematized  and  popularized.  In  1811  Jahn 
in  Berlin  his  g}*mnai*ium  or  Turnplatz,  intrmluced  new  appara- 
iniprovcd  the  defective  system,  published  his  celebrated  essay  on  the  prin- 
aplcaof  g>-mnastic9,  and  established  the  Ttirnverehie,  The  success  of  these 
the  energetic  aids  of  Guts-Mnths  and  Spiess  led  to  the  establishment 
^•ocieties  in  Switzerland,  Sweden,  and  France,  and  later  in  England 
own  country.  It  remained,  however,  for  Peter  Henry  Ling,  a 
oaihre  of  Sweden,  in  1816,  with  a  remarkable  intuitive  grasp  to  collect  and 
the  scattered  fragments  and  shifting  facts,  to  separate  the  real  and 
fmra  the  sujierstitions  and  enipincal,  and  to  create  with  the  aid  of 
ly  and  physiology,  upon  a  [ihilosophieal  and  scientific  basis,  a  system 
•if  Botcnients  and  exercises  for  the  development  and  perfection  of  the 
body.  It  is  a  little  over  fifty  years  since  Ling  departed,  and  still, 
'.  Richter,  the  great  physician  of  Hanover,  said,  "his  principles  are 
)\e.**  He  had  learned,  in  a  life  of  vicissitudes  and  excitement  as 
boy,  a  theological  student,  a  tutor,  a  naval  volunteer,  and  a 
jr,   the   value  of  a  sound  body ;   and,  as  a  leading  French 
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luithority  has  said,  '^  if  he  was  not  the  creator  of  the  modern,  sricntll 
gym»asiiini,  lie  was  its  regenerator." 

What  is  implied  by  exercise  haa  already  been  described,  MoveuK 
ineliide  more :  they  are  motions  of  specific  kinds,  having  specific  eff< 
eniph»yed  for  s|)ecitic  purposes,  and  pratrtinod  to  secure  detinite  r^uh?. 

As  jH>inted  out  by  Taylor,  '*  movements  are  mcclianical  agencies, 
reeled  either  n[M3n  the  whole  system  or  a  part  of  it,  for  the  piirp^)*  »i 
inducing  determinate  eifeets  uj>on  its  vital  actions,  and  generally  liavii 
reference  to  its  patholc^ical  state.'* 

Movements. — Movements  are  conveniently  divided,  according  to 
source  from  which  the  moving  |>ower  is  derivetl,  into  active  and 
They  are  also  said  to  be  single  when  but  a  single  |)ersou  is  engaged  in  thai 
execution,  and  duplicated  when  more  than  one  is  engaged.  All  the  movt 
ments  to  be  described  in  tiie  first  part  of  this  section  aiv  single,  biitinti 
secrmd  part  they  are  of  the  second  variety.  These  second  or  duplicate 
medical  movements  are  also  of  two  varieties,  of  each  of  which  exampk 
are  given.  In  one  the  patient,  quite  jiasstve,  receives  tlie  motion  of  sons 
particular  variety  given  by  the  physician  or  operator;  iu  the  other  th 
])atient  is  required  to  bring  into  action  some  particular  part,  the  qiialit| 
amount,  and  duration  Ijclng  entirely  controlled  by  the  physician  or  g)'ni 
nast.'  The  degree  and  kind  of  resistance  employed  by  the  operator  in  hi 
or  her  manipulations  i-equire  a  variety  and  nicety  in  the  different  stages  aimi 
lar  to  the  delicacy  of  touch  employed  by  musicians  for  giving  expresflioi 
and  effect  iu  instrumental  }>erformauces»  constituting  a /«c^its  <TTi(/i/u^  thj 
cannot  be  acquired  from  books. 

Movements  are  also  described  as  concentnc  when  the  muscular  coiitrafl 
lion  steadily  increases,  and  eccenlric  when  the  muscle  is  stretched  and  iH 
mus^-ular  contraction  steadily  decreases.  From  the  explanation  alreadj 
given  of  the  physiological  action  of  muscular  tissue,  from  the  common** 
{>eriences  of  every -day  life,  and  from  the  fact  that  **  fatigue  is  in  proprtioi 
to  the  amount  of  mental  and  nervous  rather  than  to  the  amount  of  niti* 
cnlar  action  employed,"  it'  is  evident  that  all  movements  ,should  be  sloffl} 
l)erformei1,  from  a  jtarticnlar  jxjsition  or  Imse,  and  the  more  prolonged  thi 
movement  the  greater  the  amount  of  muscular  exercise  in  proportion  to  tlx 
time  occupied,  especially  ui  the  respiratory  exercises  and  the  trunk  noo^* 
ments  generally  on  account  of  tlie  vital  organs  contained. 

Swedish  Movemexts.  — Accoitling  to  Pn>f.  Ling,  gymnastics  a"* 
dividetl  into  four  great  classes  : 

1.  Pedagogic  or  school  gymnast  it's  (subjective  active),  in  which  tb^ 
]>er3on  through  his  own  strength  exercises  and  develoj>s  the  power  ttl 
control  his  own  bctdy  by  his  own  \w\\\, 

*  The  term  gymnast  designates  a  graduate  fwm  the  Rnyal  Gymnastic  Cf?nti*al  InrtituW 
Stockholm,  .'^^veden.  We  deaire  here  to  express  our  indclitedness  to  Mi*$  Anna  .T«>n&*flfl 
of  Philadelphia,  who  is  a  graduate  of  this  institution,  for  much  assistance  in  the  preparttitf 
of  that  portion  of  this  article  which  relates  to  the  Swedish  system  of  gj'mnastics. 
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Military  gA'ranastics  (objective  active),  in  which  ouc  |M?rson  exercises 
lU'oda  with  another  outride  will,  and  hy  his  own  muscular  power  or  a 

of  ^ime  character  niastei*8  auuther't*  will. 
MedidU  g^'tunastics  (subjective  passive),  io  which  a  pei'soa  endeavors, 
orrtain  positions  or  witJi  the  rei^ijjtance  of  other  persons,  to  cure  or 
ifafiic  pr«xiuced  bv  a  disturbimce  of  the  oi^ntsui. 
JSglhitUc  gymnastics  (abjective  passive),  in  which  tlie  person  by  a 
-   endeavors  tu  refle(.*t  his  tJioii^^ht.-*,  emotions,  feelings,  etc. 
tjts    employed   in  the  Swedisli    svfitem    may  be  described 
the  different  regions  included,  as  the  head  and  neck,  arms,  trunk, 
an*  most  conveniently  elsLsse*!  under  the  fullowinj^  divisions  : 

'ionaJ  GymiuLstica. — 1.  Fundamental  positions.     'J.  Arch  flexions, 
ing  movements.     4.  Balance  movements.     5.  SJiouUler- blade  niove- 
*>.  Abdominal  exercises.     7.  Lateral   trunk  myvemeuts,     8.  Slow 
ent3.     9.  Jumping  and  vaulting.      10.  Respimtory  exercises. 
!&Uix>-Gymncutlic  KrerciaeJi. — Respiratory  exercises.       Geueral   health 
Exercises  for  lateral  cnrvatuw. 
introductory  exercises  are  intended  to  secure  geneml  attention  and 
tnjntrol,  and  to  correct  the  general  et]uilibnuni  and  Imsc  of  supjKjrt 
the  more  difficult  exercises  are  undeilakeu.     These  include  the  for- 
of  the  lines,  numbers,  changing  [wsltion,  easy  feet  and  leg  move- 
head  movements,  certain  arm  and  trunk  movements,  ai]d  marching, 
whieb  re(|uire  al>out  five  or  t«n  minutes.     The  ealistheuie^s  which  im- 
follow  should  occupy  only  from  twenty  minutes  to  half  an  hour. 
areli  flexions  comprise  various  forms  of  backward  flexions  of  the 
and  are  given  for  the  purpose  of  strengthening  the  dorsal  spine, 
the  lower  portion  of  the  chest,  and  stretching  the  upper  portion 
ibdoroen. 
The  heaving  movements  comprise  forms  of  self-suspension  by  means 
anoii  on  a  horizontal  bar  or  other  ap|)amtus,  and  are  giv^en  for  the 
of  expanding  the  up|)er  chest  and  strcngtheuiug  the  arms. 
The  balance  movements  are  jxisitions  taken  from  a  smaller  area  than 
■«  included  within  the  feet  in  standing,  the  difficulty  being  increased  by 
1^  altitude  of  the  supporting  surface  and  tlie  dinn'nution  of  the  area  of 
^f^ort    They  are  introduced  to  develop  the  wpu'poisc  of  the  botly  and 
•"••rare  grace  and  lieanty  of  action. 

The  !«]wiidder-hlade  movements  are  various  forms  of  arm  movements 
Wfeuded  t«»  t^>rrect  the  jKWitioo  of  the  shoulder-blades. 

kiy  alnlominal  exercises  bring  into  play  chiefly  the  muscles  of  the  alxlo- 
I,  and  an*  employe*!  not  alone  to  strengthen  the  alxlomiual  walls,  but 
iwondarily  to  affect  the  digestive  organs. 

Tie  lateral  trunk  movements  include  various  forms  of  sideways  beud- 
twi«tiug  of  the  thorax,  and  are  employed  to  strengthen  the  muscles 
tbe  walM,  but  also  influence  secondarily  the  organs  in  this  region, 
the  digestive. 
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The  jiimpintjj  and  vaulting  are  eraployed  to  promot-c  the  general  elastinty 
ami  giiuT  oi'  tlic  body*  ^_ 

TIic>  reripimtyry  exorcises  counteract  the  ill  effect  of  the  preceding  exeN^f 
ciscs,  and  are  employed  to  diminish  the  frequency  of  tlie  heart-beat  and 
render  the  breathiu^j^  less  labored. 

The  pnipcr  arrangement  of  the  order  of  the  movements  is  very  impor- 
tant, to  enable  the  pupil  or  patient  to  secure  uniform  and  beneficial  results. 
For  this  purpose  Prof,  Ling  proposes  the  following  order,  subject  to  modi- 
fication in  }>articiil{ir  ("ases : 

1.  A  iiespiratory  movement. 

2.  A  movement  of  the  lower  extrenn'ties. 

3.  A  movement  of  the  upper  extremities. 

4.  A  movement  of  the  al>domea. 

5.  A  movement  of  the  trunk. 

6.  A  movement  of  the  lower  extremities. 

7.  A  respiratory  movement. 
The  princi|>al  base  position — standing — is  as  follows:  Heels  together, 

feet  at  a  right  angle  (ninety  degrees)  with  each  other,  knees  ejctended,  hijw 
extended,  rotated  outward,  and  fixed,  back  muscles  extendeil,  seapulte  fixed 
backward,  fingers,  forearm,  and  arm  extended,  hanging  in  a  position  lietween 
pronation  and  supination,  neck  extended,  chin  retracted,  and  the  eyes  fixed 
forward  and  upward. 

This  position  is  so  particular  that  its  correctness  would  be  destroyed  by 
the  lowering  of  an  eyelid. 

The  Swedish  system  has  divided  the  principal  base  j.x)sitions  into  five, 
of  which  the  one  above  described  is  the  principal  one,  to  which  arc  added 

the   knee   standing,  lying,   half- 
**    •  l^nug,  and  hanging.     Tlie  correi't 

base  position  must  always  be  as- 
sumed before  any  other  position 
is  taken  aud  l>efi>re  any  move- 
ment may  Ix?  undertaken  from 
these  secoudant'  positions.  ■ 

Standing  jxwitiou. — Fig.  7. 
Foot  grasp,  wing  forward,  falling 
positioD.^ — In  this  position  the 
left  foot  is  fixed  alwut  one  and 
one-half  feet  from  tlie  ground, 
the  left  leg  being  extended.  Tlic 
left  leg  ejEteuded,  the  bock  ex- 
^Hi)  tended,  and  the  head   kept  for- 

waixi  and  upward,  the  weight  of 
the  Wly  is  thrown  upon  the  right  leg,  the  knee  of  which  is  bent  at  about 
a  right  angle.  The  jwrson  must  alternately  change  die  feet,  so  that  the 
whule  body  sliall  be  exercised  to  tlic  same  extent. 


[  ^.  9.  Balanoe  walking  on  horizontal  bar. — In  l:>alanw  walking  the 
•  ■Wit  be  fixed  forward  and  npward,  the  shoukk*r.s  fixed   Imckwaixl, 

IdM  expAodedf  the  ellxjws  sliglitly  bent.  The  font  is  advanctxl  hy 
tHrflenog  the  supporting  knee,  the  leg  describes  a  half-oii*cle,  and  the 

|wi  6nt  upplicd  to  the  bar,  followal  by  tlie  side  of  the  foot  and  hcol. 

pbknffiof  the  body  its  further  assisted  by  the  elevation  and  depression 

^.10.     Wing  standing,  legs  lilling  sideways. — In  this  position  the 
of  tlie  lx»dy  is  thrown  upon  tlie  rr^sting  lower  extremity  and  the 
Inle  of  the  body.     The  alternate  lifting  ainl  sinking  of  the  working 
^aecoinpHi}hcd  by  the  wncentric  aud  cceentric  action  of  the  adductors 
This  movement  may  alscj  be  considered!  as  a  balance  move- 
Hie  lower  extn.'mities  are  alternatt^ly  exereisetl. 
11,     Sti'eteh  stride  standing,  trunk  backward  bending  with  8U[i- 
-By  having   the  arm*  in  stretr^h   position  anrl   tlie  snp^Mtrt   in    this 
the  bending  ba«*k\\urd  can  be  so  far  |>ert"urmed  as  highly  to 
IV.— 20 


Fig.  12.  Areh  support  standing,  knee  flexing  nml  extending. — 1 
hands  are  8tretche<l  and  fixed  to  the  bars,  the  body  about  two  feet  distant 
from  the  wall,  so  that  the  trunk  and  neek  describe  a  cur\'e  in  whicli  the 
chest  is  well  expanded.  After  assuming  ttiis  position  the  knees  an?  alter- 
nately flexed  and  extended.  This  position,  as  well  as  all  arch  standing 
positions,  makes  es|>ecial  pressure  upon  the  circulation  in  the  vessels 
supplying  the  spinal  column. 

Fig,  13.     Hanging  [wisition.     A. — The  hands  are  jiarted  about  one  and 
one-half  ieet  and   fixed   upon   the   bar,  the  head  upward  and  backwanl,  , 
c:hcst  exjmnded,  shoulder-blades  held  backward,  heels  together,  feet  rotated 
at  ninety  degrees,  the  b«xly  hanging  on  the  flexors  of  the  arms,  the  prIneipfilJ 
trunk  raust^les,  and  tlie  ligaments. 

Fig.  14.  Underiiauging,  double  arm  flexion.  B. — In  this  pisition  thes 
hands  are  parttxl  as  in  the  preetxling  position,  but  arc  pass+xl  beneath  th^ 
bar  and  grasp  the  upper  side.  Only  by  gradual  exercise  is  tlie  person  ables 
to  elevate  the  entire  bcKly  Iiy  the  double  arm  flexion. 

Fig.  15.     Bent  hanging,  double  knee  extending. — Bent  hanging  desig— 
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m  which  the  body  is  hanging  by  the  hands  on  the  bar, 
\  kiees  flexed  forward  and  upwaixl  at  a  right  angle.     The  raove- 

Fio.  12. 


</. 


'-^^ 


:y 


\V 


I  to  the  extension  of  the  legs.     The  pnnci|>al  effect  of  this  po6i- 
W  upon   the   abiioiuinal,  jj.stHis   major,  and   iliacus   muscles,  but   the 

lit  itj^'lf  exercises  strongly  the  oxtrnsur  qimdria-ps  fcmoris. 
1%.  ]6.  Bent  underhanging,  hand  walking. — For  bent  nnderhauging 
.  1^  The  legs*  remain  in  the  i'xU?uded  jHJfiition.  The  hands  are  on 
^flde  of  tlie  Ijar;  the  body  is  slightly  ek-vattnl  and  s^lowly  moved 
Ijy  the  alternate  groiiping  and  ix'hixatiun  K)i  the  hands.  This 
wunld  be  rendered  much  more  ditlicult  bv  moving  the  LmkIv 
H. 

17.     ineliaed  rope  elimbing  npwaixl. — The  hands  grasp  the  rope, 
the  other,  the  highest  one  being*  the  opposite  of  the  knee  tliat 
Itiie  rope.     Tlie  walking  upward  is  j>erlbnnwl  l>y  alternately  changing 
►  of  the  liands  and  alternately  swinging  one  leg  and  then  the  other 
fO|ic,  the  hanging  leg  being  always  fully  extendtd.     This  move- 
;  the  lifting  with  the  trunk  cliauge  turning  movements. 
Yard  stride  standing,  trunk  f(>r\vanl  beniling, — In  the  yanl 
ling  position  tlie  anus  are  extended  and  litknl  horizontally  siite- 


the  shoulder  and  Ijack  muscles  (rhomboidei,  trapezius,  and  latlssln 
and  it  is  therefore  a  valuable  exercise  in  the  treatment  of  lateral  c 

Fig.  19.  Yard  forward  lying,  arm  bending  and  atretehing  si{ 
The  heela  are  held  down,  and  the  hips  only  are  supported  acros 
the  upper  part  of  the  body  and  the  neek  being  kept  in  an  extei 
tioD  forward  and  upward.  The  movement  consists  in  horizontal 
and  extendiug  the  arms  while  in  this  jwaition,  the  action  ufion  t^ 
being  limited  to  the  shoulder,  Back,  and  arms.  I 

Fig.  20.    Btix^tch  forward  lying,  arm  L>ending  and  stretching  t 
This  jwsitiou  differa  from  the  precetling  only  in  the  movement  of 
which  are  alternately  ilexed  and  extendal  downward  aud  upward, 
principally  the  muscles  of  the  upper  dorsid  region. 

Fig.  21.  8treteli  lying,  legs  elevatiug,^ — The  tmnk  is  resl 
low  couch,  the  arms  Bti*etched  upward  parallel  aud  lying  fi-ee 
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couch.     The  legs  arc  kept  in  a  horizontal  |>osition  without  any  support, 

from  this  they  are  elevated  to  a  vertical  irositton,  strongly  exercistug  the^ 

alxlominal  muscles.  ^ 

Fig.  22.  Stretch  knee  stride  standing,  trunk  b^-kward  bonding. — In 
the  stretch  knee  stride  standing  position  the  lici'ls  are  together,  the  knees 
SGpanited  fvom  fourteen  U)  eighteen  inches,  the  thighs  extended,  and  the 
arms  extended  upward  and  parallel,  the  hands  never  being  approximated 
neai'er  than  the  distance  Ix'tween  the  shoulder-joints.  In  the  Ix'nding  Iwick- 
ward  the  trunk  is  slowly  flexed  backward,  while  the  thighs  still  remain  in 
the  extended  position,  so  that,  although  the  muscular  action  is  greatest  u| 
the  psoas,  iliaeus,  and  abdominal  muscles,  the  flexion  is  confined  entirely 
the  lumbar  region. 

Fig,  23.  Feet  fixed,  wing  sitting,  trunk  backward  bending. — The 
feet  are  fixtnl  under  the  lowest  bar,  both  entire  lower  extremities  are  ex- 
tended aud  resting  ujjou  the  tloor.  The  arms  are  in  the  wing  position,  the 
back  cxtendcdj  the  scapula?  fixed  l>ackwai*d,  the  neck  extended,  the  chin  re- 
tract4xl,  and  the  eyes  fixed  forward  and  upward.  The  body  is  slowly  aud 
alternately  bent  baekwanl,  and  iigain  elevatetl  to  the  horizontal.  This  pv 
sition  is  one  of  the  most  imjiortant  abdominal  movements,  exercising,  as  it 
does,  the  alxlonu'ual  muscles,  aud  producing  a  reflex  stimulating  action  u|xiiiM 
the  abdominal  viscera. 

Fig.  24.  Feet  fix«l,  arms  stretch  sitting,  trunk  backward  falling. — 
The  feet  are  fixed  under  the  thiiid  bar  of  the  '^ribbed  chair,"*  heels 
together,  the  toes  rotatwl  outward,  the  lower  extremities,  trunk,  and  arms 
extended,  and  the  arms  and  trunk  maintained  iu  a  horizontal  position.  The 
effect  of  this  exercise  is  the  same  as  that  of  the  preceding,  except  that  it  is 
more  intense. 

Fig.  25.  Stoop  falling  position. — The  body  is  snpi>orted  by  the  hands 
and  feet  resting  upon  the  floor.  The  whole  body  is  held  rigid,  the  heels 
together,  aud  the  hands  sejiarated  the  width  of  the  shoulders  and  pro- 
nated  and  adducted.  The  body  is  alternately  depressed  aud  elevated  by 
the  flexion  and  ejctension  of  the  arms.  This  movement  .expauds  and 
enlarges  the  thorax,  develops  the  arm  muscles,  contracts  the  abdominal 
mnsclca,  and  strengthens  the  extensore  of  the  legs  and  feet.  It  is  a  oom- 
l>ined  respiratory  and  abdominal  exercise,  and  etirreetly  taken  it  may  be 
considered  one  of  the  most  stimulating  and  strengthening  raovementxS  for 
the  development  of  the  entire  body. 

Fig.  2(5.  Horizontal  stoop  falling  position.— This  is  identical  with  the 
preceding,  except  that  the  feet  are  elevated  and  suppoi-ted  in  a  position 
ht>rizontal  to  the  body.  ^ 

Fig.  27,     lieverse  stoop  falling  position, — This  is  tlie  same  as  the  pre- ™ 


1  The  name  given  to  a  Swedish  apparatus  consisting  of  a  number  of  horisontal  bus 
nrranged  about  eight  inches  apartj.  one  above  the  other,  from  the  floor  nearly  to  the 
cdling. 
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but  with  the  feet  elevated  above  the  horizontal.  The  effeet, 
I  intensifietl,  because  ahiiost  the  entire  weight  of  the  body  is  sup- 
1  ujton  the  upper  extreraitie.s. 
F%.2S.  Arms  bent,  8up[K)rt  falling,  leg  elevating, — The  body  is  saji- 
opon  the  flexed  arms,  the  hands  being  fixed  agalust  a  horizontal 
rvsMt-htgh.  The  lK»dy  is  ineliiieti  downwaixl  and  forwanl^  with  the 
huk  noting  upon  the  floor.  The  legs  are  alternately  elevated  and  depressed. 
Fig.  29.  Foot  fixed,  stretdi  balance  standing,  trunk  sideways  hend- 
U|^— The  person  standing  upon  one  leg,  the  other  foot  is  separated  about 
Uf  tTtrd  and  fixed  at  about  twelve  inches  from  the  floor.  The  arms  are 
OBkniicii  jKirallel,  and  the  trunk  is  flexed  laterally  to  the  side  opposite  the 
filed  fijoi.    These  flexions  are  then  alternatetl  by  changing  the  feet. 

Fig.  30.  Arms  bent,  trunk  turn,  stride  standing,  arm  extending. — 
Ia  this  position  the  fingers  are  close  together,  the  hands  slightly  flexed, 
tlKarmd  flexed,  and  the  hands  fixed  to  the  tip  of  the  slioulder,  the  chest 
ttpaodeil  and  the  scapuloe  retracted,  the  fc^t  separated  about  fourtwn  to 
•^tteo  ittches  to  fix  the  hips,  while  the  upper  part  of  the  trunk  is  rotated 
|i^nrtcrof  a  circle  first  to  one  side  and  then  to  the  other.  The  motion  is 
I  to  oteod  the  arms  upward  while  in  this  rotated  position.  It  may  be 
ipated  four  to  eight  times  each  side. 

Fig.  31.  Half  stretch,  half  sup|K)rt,  side  falling,  legs  elevating.^ — ^This 
^ioa  is  taken  by  8uj>porting  the  entire  rigid  body  with  one  hand  upon 
tipflwr,  pronated  and  adducted,  and  the  side  of  one  foot.  The  other  arm 
iiextt^cd  upwanl.  The  movement  consists  in  elevating  the  upper  leg 
indtbcD approximating  it  to  the  other.  This  movement  is  performed  from 
Glides,  as  it  strongly  exercises  the  lateral  mirscles  of  the  trunk. 

Fig.  32.  Sideways  hanging  p4:)sition. — The  hands  are  separated  about 

t^feet  and  fixed  upon  the  bai*s  so  that  the  lowest  one  is  one  yard  from 

iWfloor.    By  maintaining  this  grasp,  and  by  exerting  a  strong  contraction 

i^  the  upper  lateral  trunk  muscles,  the  legs  are  lifted  sideways  upward  to 

I  liioriaoiital  p<isition.     As  soon  as  the  exact  pttsition  is  secured,  the  feet  are 

\  llowiy  lowered  to  the  floor  and  the  movement  repeated  upon  the  opposite  side. 

ling  designates  this  as  the  most  diflicnlt^ — the  final  p<:isition — of  his  sys- 

Dof  i«<hool  gymnastics.    It  is  generally  inidertaken  only  by  boys,  because 

I  liMtktiyely  heavier  lower  extremities  and  weaker  lateral  trunk  muscles 

^pt\s  rroder  it  much  more  difficult  for  the  latter  to  perform. 

Fig.  33.  Jumping  in  height  on  the  place. — This  exercise  can  be  intro- 

[■ttd  by  heels  rising  and  knees  bending,  in  which  we  have  four  counts, 

^^leek  rise,  1  !  knee  bend,  2  !    knee  extend,  3  !  heels  sink,  4 !     In  the 

we  add  one  more  count, — 5  !  in  which  the  jumping  is  performed 

the  third  count  by  a  sudden  eflbrt  of  all  the  extensor  muscles  of  the 

r  extremities.     The  body  descends  nywn  the  tiptoes,  heels  together,  and 

koeeSy  the  trunk  in  upright  position.     To  render  the  jxisition  easier, 

■  anus  may  be  lifted  momentarily  from  the  side  and  depressed  in  the  third 
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FiQ.28. 


Fio.  80. 


Pig.  29. 


Tb«e  movements  may  be  pc!it]ert<l  more  implicated  by  adding  more 
^iod  either  allowing  the  childreu  to  couut  tor  themselvea  or  omitting 
jt^CDQotiiig  aitogethcr. 
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Fto.  38. 


/■t\ 


Fig.  35.  High  jumping, — Tho  jiinip  is  prowKlwl  by  a  short  ninTw^R 
momcutum,  and  if  the  bar  is  high  the  cbildiTn  may  be  alhiwcd  to  have  tl 

"  spriug-lxjard,"     In  jumping  over  the  bar  tl 
eyes  must  be  fixed  upward,  the  neck  extende 
the  shoulder-blades   back,  tlie  arms  and   true 
extended,   and   the   thighs   slightly    flexed ; 
'()  ;^        knees  must  be  very  strongly  flexed,  and  tJie  he 
kept  together.     Tfie  shtxjk  of  the  descent  is 
ceived  upon  the  extended  toes,  elevated  heels,  ao 
flexed  knees.     This  position  is  maintained  for  a 
moment,  and  the  body  is  elevated  by  extending 
the  knee,  3  !  and  yiuking  the  htx'ls,  4  I 

This  can  be  made  more  complicated  not 
wAj     d^J'W  \\f\\        by  elevating  the  bar,  but  also  by  increasing 

length  of  the  jump.    Another  modifitiitiau  of  hig 
jumping  19  turning  during  the  jump,  so  tliat 
body  rotates  a  quarter  of  a  ciivle  or  moix*  iu  il 
flight.     If  the  high  jump  is  made  from  a  high^ 
to  a  lower  level,  this  also  increast^  the  difticiillvJ 
Fig.  36.   Vaulting. — The  bar  must  be  fixed 
^\  \\  about  waist-high.     The  Imnds  are  place<l  up»n 

the  upper  surface  of  the  bar,  1  !  A  short  double 
spring  is  taken,  and  the  body  is  elevated,  and 
rested  upon  the  rigid  arms  and  Liar,  2 1  The 
"  hands  are  changeil  forward  under  the  bar,  3  !  Tb 
vaulting  over  the  bar  is  performed  by  changto 
the  balance  of  the  Ixidy  by  flexing  the  knees  and  l:)ending  the  Ixtdy  k^rta 
so  that  it  is  brouglit  U>  the  other  side  of  the  bar  in  tlie  fall  hanging 
tion,  fJjl lowed  by  elevating  the  body  to  sti-etch  arch  standing  |)osition» 
This  iMjsition  is  miaed  to  stretch  standing  position,  5  !  and  ground  standi: 
arms  down  |xjsitiou,  G  ! 

The  exerci,sc  may  be  i-eudered  more  difficult  by  lowering  the  bar. 
The  following  eight  exercises  are  selected  from  among  all  those  includ 
in  the  systems  of  Liug,  as  Iwing  ideal  positions  exercising  togetljer  all 
muschs  of  the  l«xly.     Eafh  one  taken  to  its  full  extent  stimulates  especial! 
the  circulation,  respiration,  and  digestive  organs,  as  well  as  strengthens 
nervous  system  Iioth  directly  and  i-eflexly.     Taken  togetfier  they  niay 
consideix'd  a  system  iu  themselves,  since  they  include  exci'cises  for 
muscle  in  the  body. 

Photo.  VI.  Neck  rest  standing,  heels  risiug, — The  wing  standing,  1 
rising  position  is  assumed  from  the  tii^t  base  (standing)  position,  bu 
hands  ai*e  fixetl  at  the  hips,  the  thumbs  l>ackwaiKl,  and  the  fingers  finu 
flexed  about  the  waist.     The  elbows  are  pointed  out  sideways  baekwar 
Id  the  heels  rising  position  the  heels  are  elevated  as  high  as  possible, 
that  the  j>ei*son  stands  on  the  tips  of  the  toes. 
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The  muscles  exercised  are  the  followiug.     Position:  wing  standing. 
Muscles :  the  deltoideus  and  supra-spinatus  lift  the  arm  (upper  part)  hori- 


Fig.  86. 


zoutally.  Flexion  of  arm:  biceps  brachii;  brachialis  anticus;  spinatus 
longus ;  pronator  radii  teres ;  flexor  carpi  radialis ;  flexor  ulnaris ;  palmaris 
longus;  flexor  digitorum  sublimis.  Pronation  of  hand:  pronator  radii 
teres ;  pronator  qnadratus ;  flexor  carpi  radialis ;  palmaris  longus ;  flexor 
digitorum  sublimis.  Fixation  of  arms  and  hands  to  the  hips :  pectoralis 
major ;  latissimus  dorsi ;  teres  major  et  minor ;  subscapularis.  Heels  rais- 
ing, extension  of  feet :  gastrocnemius ;  soleus ;  plantaris ;  flexor  digitonim 
communis  longus;  flexor  longus  poUicis;  tibialis  posticus ;  peroneus  longus 
et  brevis.  Extension  of  leg  :  rectus  femoris ;  vastus  cxtemus  et  intemus ; 
cniralifl.  Extension  and  rotation  outward  of  thigh. — Extensors:  gluteus 
maximus,  mcdius,  et  minimus  (posterior  part) ;  obturator  intemus ;  gemelli ; 
quadratus  femoris;  biceps  femoris  (the  long  head);  semitendinosus ;  semi- 
membranosus. Rotators  outward :  adductor  longus,  brevis,  et  magnus ; 
gluteus  maximus  et  medius;  psoas  major;  iliacus;  pectineus;  pyrifbrmis; 
obturator  internus  et  extern  us ;  gemelli ;  quadratus  femoris ;  biceps. 

By  taking  the  wing  standing  position  the  upper  part  of  the  thorax 
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iiicvited  tud  fixed,  the  chest  is  expanded,  the  lungs  are  infiated,  and 
ibfrannon  the  heart  and  greater  bltHxl-vessels  diminishwl,  tliereby  pro- 
^Kiag  bcnased  oxygenation  and  iucreaijcd  circulation  of  the  bIou<l.  The 
li^rtttiding  position  also  fixes  the  hips.  The  heels  raish)g,  altei'nately 
frtnnod,  stimulates  the  circulation  in  tJKSc  par{!>,^fluslies  the  parts, 
•  lo  ^Mik, — drawing  the  IjIikxI  from  tiic  head,  depleting  tlie  bmin, 
flii  pravcntiDg  "cold  feet."  This  akernate  movement  als<;»  increases  the 
of  the  synovial  fluid,  preventing  stiff  ankle-joints.  This  move- 
rtBMV  be  it?pcate<l  ten  to  twenty  times. 

Fbiiio.  VII.     Neek    rest   standing,   trunk    change    turning. —  In    the 

Hdt  nest  poeition  the  arras  are  lilted  upward  and  the  hands  rest  behind 

ikl  Deck,  witJi  the  tips  of  the  fingers  touching.     The  wrist-joints  are  ex- 

tedfld,  the  ellww  is  flexed,  and  the  arniH  arc  abducted  so  tiiat  the  elliows 

Ml*  ilirwtwJ  outward.      The  scapula?  are  drawn  Imckwaitl ;    the  neek  is 

■^^d  am]  the  chin  retracted.     In  the  trunk  change  turning  the  hips  are 

Hi^  tliat  the  turning  is  tx)ufintd  to  tlie  uppr  part  of  the  trunk  only. 

lis  the  lower  extremities  the  knees  are  extendetl,  and  tlie  heels  arc  kept 

V  with  the  feet  at  a  right  angle. 

MtndfiB  exercised  :  in  the  position  neck  rest  standing  the  srapuhe  ai'e 

the  arms  are  Hfketl,  the  weight  of  the  forearms  bends  them,  antl  the 

tfe  pmiuUed  and  fixed  to  the  head  by  the  muscles  of  tlie  scapula?. 

lUs:   levator   scapula?;    rhonilxiiflcns ;    tmjM^zius   (npiKT   aud    middle 

j  |Bl).    In  turning  tlie  tnmk  the  whole  "  7HU«('/e  uptrale^  is  in  contraction. 

)Uo:  the  pectoralis  major  ajid  intercostales  iutcnius  on  the  right  side 

•coatntctid  in  the  same  t^plral  line  a^  the  pectoralis  minor,  serratus  auticus 

fe|oi;aiMi  iutercristales  externus  on  the  h-ft  side  ;  the  ohliquus  abdominis 

ttomii  on  (he  right  side  is  contmcted  in  the  same  line  as  the  obliquus 

A^BiuIs  intcnms  on  the  lefl.     All  tlicse  xiuiscles  work  together  or  turn 

kade  forward;   on  the  back  from  the  other  shoulder.      Muscles:   the 

■binrpart  of  the  tra|K'zius,  lali.ssimus  dorsi,  serratus  jMisticua  inferior  in 

^ane  line  as  on  the  op[>osite  side,  multitidus  spiiiie  and  iutercx)stales 

•fcnna.    Tlie  direct  amscics  of  the  trunk  and  alxhimen  are  also  more 

■I*  in  actioD,  some  concentrically  and  otliei's  eccentrically. 

The  |ia»ition  neck  rest  standing  hits  tlie  same  influence  as  the  stretch 
<«hiiag,  exis'pt  that  it  afftx'ts  all  i>ortiotis  of  the  chest. 

Tfce  tmnk  change  turning  exercises  the  spirai  mmclcs  of  the  trunk, 

i^njj  (Kirlicularly  tlie  vena  cava  inferior,  and  thei-eby  stimulating  the 

Ni^  of  the  venous  bhnxl  to  the  lungs.     Tliis  may  be  j^erformeil  from 

*»  to  ten  tiine«  niK>n  each  side. 

PhoUx  VIII.    Stretch  standing,  trunk  sideways  bending. — The  stretch 

'  '   :  tnnik  sidex^-ays  bending  is  takeu  from  the  ^^tretch  standing  posi- 

^vhich  jKisition  the  arms  arc  extemhxl  parallel  upward,  with  the 

tmii^hlrned.     The  head  is  extended  and  the  chin  retracted.     The 

J  is  accomplished  entirely  by  the  lateral  trunk  muscles,  the 

.....,-  ivniaiuiug  in  the  stretch  standing  |>t>aitiun. 

■^  IV.— 21 
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Muscles :  extcusors  of  hanxla  and  arms,  rotators  of  scapula,  eooeot 
action  of  the  miist'lcs  of  the  convex  side  of  tlie  bending  body ;  the  mnselc 
of  the  lx?nt  side  remain  nearly  passive,  as  the  l>ending  is  mostly  produce 
by  the  weight  of  the  body  afler  the  firet  motions  are  started  ui)ou  til 
same  side.     Extension  of  the  fingers :  tlie  extensor  digitonmi  communi^ 
interossei  interni,  addnetor  poilicis,  and  a^hliietors  of  the  fingers.      El 
tensors  of  the  hand  :  extensor  earpi  nidiiilis  li>ngior  et  brevior ;  extensor  car 
ulnarisj  extensor  longus  i>t>Vlj(ns;  extensor  diglto rum  communis;  exi 
indiw8  proprins;  extensor  minimi  digiti  proprins.    Extensors  of  the  i 
triee|>.s  ;  aueoneus,  also  &iime  of  the  extensor  miiaeles  of  the  hand  ;  ext 
digitorinn  eonmiiniis.      Rotation  of  the  scapula :   scrratus  antieiis  majc 
and  trapezius.     Flexion  of  the  trunk  :  multifidus  spina*  and  iuterspinalei^ 
KSideways  bending  :    intertransvei'sarii ;   trausversus  alxlominis ;  quadratua 
lumborum  ;  obliquus  abdominis  intemus  et  externus. 

Ttic  intention  in  assuming  the  streteh  standing  |iK>sition  is  not  only  to 
stimuhite  the  upper  part  of  the  thorax,  but  also  to  iucreasc  the  eflect  of  tlie 
trunk  sideways  l>ending,  alternately  performed,  upon  the  liver,  tho  portal 
system,  the  spletiu,  and  the  ahdomiual  eontents  generally.  This  move 
may  be  repeated  from  three  to  six  times  on  each  side. 

Photo.  IX.   Streteli  stride  standings  trunk  forward  bonding. — In 
trunk  bending  forward  the  correct  streteh  stride  standing  ^x>sition  is  fir 
assumed.     For  the  streteh  standing  position  see  Photo.  VI II.    In  the  stri<i 
the  feet  arc  separated  alxtut  eighteen  inches.     lu  the  beuding  forward  ill 
hands  remain  in  a  position  parallel  with  the  head.     The  bending  is 
fornK>fl  by  ttie  flexion  of  the  entire  spinal   column.     The  knees  must 
extend<"d,  and  the  Ijalani-e  be  niaintainetl  by  a  powerful  action  of  the  c^al 
muscles.     Bending  the  body  forward  sufficiently  to  touch  the  hands  to 
floor  can  be  accomplished  only  after  long  practice. 

Muscles  exercised  i  in  assuming  the  stride  standing  position  the  rousckff 
exercised  are  the  adductors  of  the  8upi>orting  thigh  and  the  abduclors  of 
the  limb  that  Is  move<l  sideways.  The  first  inotifm,  beuding  the  trunk,  { 
jierformed  by  the  flexors  of  the  alxlomen.  Afler  the  Ix-ndiug  is  started 
weight  of  the  Iwdy  increases  the  motion,  and  (the  stretching  muscles) 
extensors  for  the  back  as  well  as  the  ligaments  keep  tlie  body  from  falli^ 
forward. 

Flexors  of  the  abdomen  (or  the  trunk) : 
{  ret^tus  abdominis ; 
Direct,  <  obliquus  alxlominis  externus  et  interniis; 
V  psoas  major  et  minor. 
r  jiectoralis  major  et  minor ; 
Indirect,  <  serratus  anticus  major ; 
I  transversalis  abdominis. 

Extensors  of  the  trunk :  trapezius;  rhomboideus;  latissimus  dorsi ; 
ratus  posticus  sui>erior  et  inferior;   extensor  dorsi  communis;  muUifidnv 
spina?;  quad  ratus  lumborum  ;  levatores  costarum. 


Hai-K  i?TrF.Tt  h  Walk,  StaMHN*;  Pwition. 
PHOTO     \l\. 


STRCTrll  Walk   StaNKINi;,  THUSK  Tl'RNINO   r'(JSl< 
TtON. 

PHOTO.   XIII. 


k. 


T^itb  Walk.  Kaix  Stakdwo  Posrnos. 


STBETCH  STANOtNi;.  Heei,»*  Rihino.  KSER 
BEMDiNti  rosrrioN. 
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Bts:  fibrocartilanriuos  inton'ertcbmlf^s;  ligamenttim  loogitudinale 
i;  ligamentasuljflava;  Iigameota  intcrispiiialia  et  ligamcntum  michee; 
ain  apicutn  ;  ligamenta  transversaria, 
Tkt  fltHitcb  standing  position  has  been  already  describt'd,  but  having 
tlvpoHioii  in  the  trunk  bending  fonvanl  fitretrhea  the  miisdcs  and  makes 
I  n|x>n  the  circulation  of  the  bk>tHl-vt\ssel9  of  the  spinal  cord,  anii  by 
\liotp  alt<*niate  flexion  and  extension  the  blood  is  fbroed  into  and  out  of 
ipIs  of  the  brain,  thereby  removing  the  venous  ljhM)d  and   rp|>lacing 
frpsh  arterial  hlo<HL      This?  has  a  strengthening  and  stimulating 
npon  the  brain-suhstanee  and  the  spinal  coixl,  as  well  as  upon  the 
'  oervons  system  to  its  finest  ramifieatif>ns. 

X.     Half  sti'etch  walk,  standing  p^isition, — In  the  half  stretch 

k,  *<tanding  pwition,  the  left  arm  is  extended  forwanl  and  supiuated,  and 

bt  arm  extended  and  pronated  downwanl  and  ()aekward.     The  lefl 

is  flvxed,  and  a  great  {M>rtiun  of  the  weight  of  the  b4*dy  is  thrown 

it^  by  which  action  the  extens^jrs  of  tlie  left  leg  are  put  into  very 

atric  exercise.      The   right   leg   is   exteude<^l    liaekwanl   and 

.and  is  af«isted  in  maintaining  this  jwsition  by  the  ileo-fenioral 

This  position  may  Ih?  retaiiiLd  from  one  to  two  minutes. 

[oKrles  exercised  :  extensors  of  back,  legs,  and  arms.     Right  arm  pro- 

aod  moved  backward   l>y  latissimits  dorsi,  rhomhoklens,  trapezius 

•  and  inferior  part). 

By  taking  this  position  any  undue  strain  upon  the  abdominal  organs  is 

•vt-ntM).     The  intention  of  the  exercise  is  to  stimulate  the  Imck  muscles 

l»dl  a.-*  the  circulation  to  the  spinal  cord. 

Photo.  XI.  Stretch  walk,  standing,  trunk  turning  position. — This  posi- 

bri  from  the  half  stretch  walk  (Photo.  X.)  in  both  arms  being  ex- 

1  instead  of  one.     The  lower  extremities  arc  both  in  the  same  position 

fn  Pboto.  X.     In  the  turning  the  arms  must  remain  parallel  to  each 

s>ai)d,  as  the  weight  is  supiwirt^-d  entirely  upon  the  flexed  knee,  the 

;  i»  confined  to  the  upper  pait  of  the  trunk. 
Uiiaclai  exercised  :  l»y  tlie  position,  see  Photo.  X,  ;  b}'  the  turning,  eee 

This  p<i^iti«m  taken  to  its  ftdlest  extent  has  at  the  same  time  the  strong- 
'  itiflaeoce  uj»on  the  respiration,  cirenlation,  and  digt?stion  of  any  single 
*^«w«e  in  gymnastics,  and  has  a  beneticial  reaction  upon  the  entire  nervous 


XII.  Yard  walk,  fall  standing  position, — This  position  differs 

lie  half  stretch  walk  (Photo.  X.)  in  the  position  of  the  arms,  which 

']  horizontally  both  in  the  same  line, 

'X'-nMsetl :  the  deltoidcus  and   infraspinatus  lift  the  arms  hori- 

,  rl  ■    -<  jipiila?  are  fixed  Ijackward  by  the  rhomboideus  and  trajiezius 

part).     For  muscles  exereiseil  in  the  walk  forward,  fall  standing 

.  ii  (exteiisiirs  of  back  and  legs),  see  Photos.  X.  and  XI. 

This  extending  and  flexing  the  arms  alternately  in  a  horizontal  plane 
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has  ao  expaDding  iufluence  upon  the  cheet,  stimulates  the  respiration,  ar 
develops  the  arm  juuscles. 

Photo.  XIIL   Stivtdi  standing,  heels  risiug,  knee  l>encling.— The  ar 
are  strek'hed  up  (wirallel,  the  fingers  closed  and  extended,  the  shoulder    ^— 
l>ack,  the  neek  and  b)aek  extende<l,  the  kuws  bent  sideways  and  oiitwardRT 
rotated,  and  the  lieels  close  and  lifti>tL     This  exercise  iiiflaences  the  extet 
8or  mnsek^  uf  the  b<jdy  and  expands  the  Inngs,  and  is  good  for  streiigthec 
ing  the  spine   and  the  nervous  system.      Fur  the  niuseles  exen*ised,  s« 
figures  desoribing  arm  stretehing  and  heels  rising.     Knee  bending,  tt 
flexors  act  in  the  bending,  then  the  extensors  resisting  are  brought  io" 
aetiou   and   are   mainly  exercised;   these  latter   muscles   are  the   ghite^r' 
maximus  and  the  gluteus  minimus  (three  glutei),  pyriformis  internus,  seni«:^«nii 
membranosus  and  semi-tend inosus,  and  aljdactor  magnus. 

Phi/shnl  Darlopjtuml  in  ihe  Treatment  of  Diseam  and  Deformity. — Mo«n^3l 
of  the  afl^ections  benefited  by  the  inovcraeut  cure  are  of  the  chronic  typd^"^ 
and  require  for  the  most  part  the  second  or  duplicated  \ariety  of  exerciser  il"^' 
In  the  majority  of  these  diseases,  too,  what  is  required  is  to  restore  aniM^^ 
develop  the  entire  Ix^dy :  in  other  words,  their  cure  involves  the  vif*"*^ 
principle  of  physical  culture, — tJic  accpiirement  and  preservation  of  hcaltr^*"  41 
In  addition  to  tliis,  in  others  it  will  be  net.'cssary  to  jx'rform  certain  specify,  i'^ 
exercises  intou<lcd  to  stimulate  and  restore  diixxitly  the  alfecteil  region  •■  * 
oi'gan.  These  nctnl  not  here  Ije  describetl  in  full,  as  they  have  already  be^**^^*^ 
given  in  more  or  less  detail  in  other  jmrts  of  tliis  work. 

In  considering  the  subjtT't  of  movements  in  their  particular  applicatici^' * -^ 
to  children,  the  employment  of  such  apparatus  as  dumlvbells,  Intiian  cluhci^'^ 
chest-weights,  rowing-machines,  etc.,  must  not  be  ovcrlooketh  Tlic  leiig^"-^^ 
of  this  article,  however,  will  not  permit  of  their  description  in  a  projj 
manner,  so  that  those  interested  are  referred  to  the  excellent  writings 
Maclurcn,  Sargent,  Blakie,  Ralfe,  Ball,  Dowd,  Oswald,  Schaible,  and  other 
Nor  must  the  subject  of  passive  and  active  movements  hy  means  of  thC^  ' 
beautifully-constrncted  appamtus  employed  at  Baden  Badeo  and  siniils  I  ■ 
resorts  be  sliglited.  These  systems  possess  a  volumiuons  literature  (iz^ 
their  own,  and  arc  neither  specially  a<laptcil  for  childhooil  and  adolescena 
nor  properly  to  Ix?  c<Hisidere<l  within  the  limits  of  this  article. 

In  t^onclusion,  attention  may  again  ])e  directed  to  the  tendency  to  da 
velop  stime  j^arts  at  the  expense  of  others, — the  lower  extremities  of  runner" 
tlie  back  and   fnn^arms  of  rowing  men,  etc., — and  to  the  necessity  of  ir^ 
sisting  as  far  as  ]x>ssible  upon  the  eompleto  development  of  the  bodv;  ["Sf^^ 
other  words,  emphasizing  the  statement  of  Dr.  Parkes  that,  when  a  sing^^*^ 
muscle  or  group  of  muscles  is  exercised  to  too  great  an  extent,  these  aft^^^ 
growing  to  a  great  size  begin  to  waste,  which  does  not  seem  to  be  the  cas--^ 
when  all  (he  muscles  of  the  body  are  exercUeit 


^1 
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Massage,  fi-om  tlie  Frenrli  woixl  inasser,  Itterany  means  kneading,  bitt 
in  its  application  of  to-day  it  tieiiotes  the  comnmnicattoa  of  motion  to 
tlje  tissues  from  an  external  source,  in  contradistijictiou  to  the  various 
movements,  Swedisli,  localized,  and  remetlial  gymna-stics.  The  latter  terras 
are  u^  to  de6ig;nate  motions  of  the  entire  limb  or  limbs  or  of  the  trunk 
through  the  joints. 

Historical, — The  application  of  massage  to  medicine  is  of  ancient  date ; 

lodet-d,  as  Weiss  and  Ritterfeld  tel!  us,  documentary  evidence  shows  that 

tke  Chinese  recognized  its  imi>ortauce  thi'ee  tliousjiud  years  before  our  time, 

ai«i   that  remarkable  bo<jk  of  the  Hindoos,  the  SusrutUf  contains  destrip- 

f'oiis  of  mceliano-thcmpy  ;  the  Brahmins  eontiniie  even  up  to  the  jjresent 

time  the  methotl  that  \V£is  in  use  thousands  of  yejui's  ago.     The  Chinese 

publications  of  eentiiries  ago  present  illustrations  which  show  clearly  the 

•^•rrei'tuess  of  tiie  ideas  of  the  Chinese  physicians  at  that  time  mneerning 

nia&sage  and  medical  gymnastics,      Duhatde  informs  us  that  the  scIkhjIs 

tlieii  established  have  been  maintained,  imtil  now  they  form  part  of  the 

""^'tlar  currieuJum  of  the  educ^ated   Chinese  physician,  and   that   it  was 

i*r(j|»ably  from   the   Hindoos  and   Chinese  tliat  the  Greeks  and  Romans 

obtained  their  informatifui  on   masso-therapenties.      It  was  not  until  tlte 

ifltemal  disintegration  of  the  Empire  had  eommeneed  that  Rome  intnxluced 

"'^  brutal  exhibit  of  her  circus  sptirts  in  place  of  the  more  refined  exercises 

leartit^  from  her  Grecian   ueighboi"s ;  and  finally  the  Christianity  of  the 

"^^••Iclle  Ages,   in  abolishing   all  Roman   customs,  made   no  exceiition  of 

'"<>ol^auo-therapy,  whieli  consequently  fell  into  disuse  until  about  1G80,  when 

^J'cJli  lalhd  attention  to  its  |ieculiar  virtues.    In  1740,  Fidler,  in  England, 

P'*l>lifthecl  a  little  work  which  attracted  much  attention,  and  which  appears 

^  Have  been  the  turntng-|wtnt  in  a  revival  uf  (he  p(*pidarity  of  massage, 

^  ^be  works  of  Boruer  and  Gchricke  (1748)  apix*arc<l  in  rapid  succession, 

'**•  lowed  in  1781  by  that  of  Clement  Joseph  Tisftot,  later  by  those  of  Bar- 

^^^  and  the  two  Wel»ei^,  and  by  John  Pugh's  (1794)  treatise  on  the  Si-feuee 

^'     Hiuseular  action,  wliich  in  turn  was  followeil  by  Barclay's  Edinburgli 

"^^rV  (1808),  "The  Muscular  Motion  of  the  Human  Body,"  which  Schreiber 
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(1887)  considers  wortby  of  special  commt'udatiun.  Balfour  ailtlc-d  his  ttsti- 
mouy  iu  1819,  and  Pravaz  in  1827  ;  but  die  greatest  advaiux-  \va,s  nmdt*  by 
Blacbe  in  1855,  aud  by  Ling,  whose  work  at  the  Ceotral  Institute  of 
Gymiiiisties  at  Stockholm  t-xtejidal  from  1806  until  bis  death  in  1839. 

St'bi'^il)er  tells  us  that  thu  number  of  maga/Jue  articles  and  j>ampblets 
from  all  souitxiii  ui>  to  1874  raiigeil  from  one  to  four  a  year,  iucreasin^r 
in  1879  to  uineteen  publications  in  various  languages:  this  increase 
demouHtrates  tlic  general  interest  iu  the  subject  that  was  awakening  in  th«* 
entire  nuxlieal  world.  Most  of  the  larger  cities  have  eixtled  institutes  for 
sanitary  gymnastics,  and  iu  the  last  few  yeai-s  it  has  won  for  itself  a  (ilacc 
in  all  the  standard  works  on  tbempeutics  and  general  medicine. 

Effects. — Tlie  etlects  of  massage  or  mechauical  moveincnls  may  l>c 
j>ro]M\rly  considered  under  two  sulxlivisions,  (ti)  primary  and  [h)  secondary. 
Under  the  former  we  attempt  the  removal  of  exudates,  extravasations, 
vegetations,  and  adhcsitais  ;  under  tlie  latter,  stimulation  of  the  muscular 
and  nervous  system  by  increasing  the  ciivulatiou  and  st^ttiug  on  foot  eell- 
ehange.*s  and  metamorphosis  of  tissue,  and  fuilhermore  directly  affecting  th€^|I 
priK-ess  of  geuerjtl  nutrition.  The  ctFect  of  centripetal  stroking  of  the 
body  is  to  increase  at  ouct^  the  rate  of  flow  of  the  lymphatic  and  the  venous 
circulation  iu  the  part ;  this  has  b(>en  demonstrated  beyond  i>eradvcnture 
by  Von  Mosengeil's  well-known  experiments  ujwu  the  efTwt  of  massage 
iu  causing  absorption  from  about  the  joints.  This  observer  injected 
finely-levigated  black  Imtia-iuk  into  the  joints  of  rabbits,  and  those  joints 
which  were  subjt^tfKl  to  massage  showed  a  progressive  deci'case  iu  size, 
while  the  others  remained  large.  After  death  the  India-ink  was  ftuind,  in 
tliose  lindjs  which  had  been  mauipulated,  scatteretl  tlirough  the  thigh  and  as 
numerous  foci  in  the  areolar  tissue. 

Classiflcation. — We  adiipt  tlie  classification  of  Mezgcr,  which  is  gener- 
ally accept^'^l  to-day, — viz. :  1^  efflcurage  (stroking) ;  2,  frictions  (friction) ;  3, 
petrissage  (kneading)  •  4,  tapotement  (percussion).  The  first  manipulation 
consists  in  stroking  with  the  palm  of  the  hand  or  its  mdial  border,  or 
with  the  tips  of  tlie  fingers,  or  with  the  thumb  alone,  and  the  foix.-c  applied 
may  l>e  the  gentlest  po&sible  or  the  heaviest  pressure  made  by  ixnnforcing 
the  oix*mtiug  hand  with  the  other  laid  on  top  of  it.  Where  deep  crTeet  is 
desiretl,  as  tlie  removal  of  exudations  in  the  tendons  or  the  intermnsc*tilar 
tissue,  the  thumb  or  several  fingers  afe  u.sed,  the  tips  being  held  nearly  per- 
|)endicular  to  the  surface,  and  the  degree  of  penetration  is  deiK^dent  u|x>n 
the  amount  of  pressure  exeitetl.  When  working  in  boni'  regions,  only  mod- 
erate ju'cssniv  must  l>e  used ;  w  hen  coucerned  with  large  muscular  masses, 
the  fleshy  cushions  of  the  jialm  of  the  hand  must  be  brought  into  requisi- 
tion, aud  the  j»atient  so  plawd  that  the  ma-ssenr  can  lie  aidetl  by  the  weight 
of  the  UPJM.T  2»art  of  bis  trunk  in  giviug  furee  to  the  stn>ke.  As  a  nde, 
the  strokes  are  to  be  made  centripetally, — that  is,  towards  the  central  organ 
of  the  circulation ;  in  certain  rare  cases  this  rule  may  be  disregarded,  and 
the  direction  of  the  stroke  may  be  centrifugal. 
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Frictiou  consists  in  the  use  of  the  thumbs  or  the  tips  of  the  fii)*^ers  iu 
strong,  forcible  circular  rubbings,  followed  by  ceutripotal  stroking.  The 
object  of  these  manipulations  is  to  at-t  upon  deiwsits  iu  diseaseii  i>art,s  in 
8Dch  a  manner  as  to  distribute  thetu  among  healthy  tissues^  and,  inasmudi 
pathological  dept>sits  may  exist  in  any  tissue,  we  can  formulate  no  gen- 
eral rule  for  the  direetion  whieh  the  frictions  may  take,  but  it  should  rather 
W  our  aim  to  rearh  nnind  tissue,  and  consequently  the  friction  may  be 
centrifugal  if  the  healthy  parts  lie  iu  that  direction. 

P^trissj^,  or  kneading,  is  jwrformed  with  the  tips  of  the  thumbs  or 
with  the  index  finger  and  the  thumb,  and  consists  in  picking  up  a  muscle 
or  other  tissue  and  subjecting  it  to  firm  pressure,  either  by  tlie  thumbs  and 
fingers  or  by  the  fingers  aud  the  dense  tissue  that  may  underlie  it. 

Tajjotcmeut,  or  jiercussion,  is  usually  divided  into  four  sections  i  1st. 
Olapping  with  the  pahn  of  the  hand  or  witl]  an  instrument  especially  cou- 
«tnict«i  for  the  purpose.  2d.  Hacking,  which  is  i>erfornuHl  with  the  ulnar 
l^order  of  the  hand  or  with  the  extended  fingers,  de|>endtng  ujwu  the  im- 
l^rcssioti  dcsinxl  to  he  crcate^l ;  with  the  fingers  the  motion  is  made  from 
±Jic  wrist-joiut,  witli  the  edge  of  the  liand  ii  is  either  from  the  elbow-  or 
:^rom  the  shoulder-joint.  3d.  Punctuation,  which  is  performed  with  the 
't:i{is  of  the  Angel's,  and  Is  usually  ap]>lied  upon  the  head  or  ujjoii  the  prse- 
<?ordia.  4th.  Beating  with  the  clinched  hand;  usually  applied  over  the 
'ttliick  musL'les  of  the  thigh. 

Local  Massage. — Having  considered  the  sjx'cial  forms  of  massage, 
it  will  be  well  to  review  its  ajjplicatiou  to  the  various  ]>arts  of  the  body, 
^'hich  we  will  term  local  massiige. 

Massage  of  the  leg  commences  with  stroking  from  the  foot  to  the  hip, 
and  then  friction  from  the  interosswus  muscles  ujuvaixl,  followed  by  stroking, 
Aviiich  in  turn  is  followed  by  kneading,  and  the  treatment  of  the  limb  is 
l^oDipletetl  by  hacking  over  the  muscular  j>arts.     The  arm  receives  a  similar 
treatment,  which  is  best  applied  in  the  semi-flexed  |>08ition. 

The  ChrxL — Here  again  M*e  commence  by  stroking  with  the  hands  on 

;h  side  of  the  sternum,  manipulating  upward  and  outward  with  ciirular 

lovoraents.     The  prteconlia  is  tt>  receive  circular  punctuation  :  too  much 

ugth  must  not  be  used,  and  the  treatment  of  this  region  may  be  ter- 

''linatcd  by  hacking  and  clapping.    The  back  should  i-ecetve  much  care,  and 

'^  to   be  trcatctl  by  downward  stroking  from  the  base  of  the  skull  to  the 

^^mim,  taking  care  to  avoid  the  sjiinnus  prixx^sscs  of  the  vertebra?;  this 

'^  to  be  folluvve<l  by  friction  with  the  tips  of  the  fingers  iu  the  same  general 

direction,  making  the  movement  more  lateral,  so  as  to  include  the  postero- 

*^leral  aspect  of  the  trunk.     Then  spread  the  hands  over  the  back  aud 

Wnead  with    the   thumbs  between  the  vertebra;,  and  administer  Iiackiug 

Up  and  down  the  ba<^k  several  times, — some  authorities  say  ten  times,  but 

t\i\s  would  certaitdy  be  more  than  a  child  could  stand.     It  is  well  to  finish 

V>y  stroking  and   clai>ptng,  particulwly  the  hitter,  and  especially  on  the 

light  side. 
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The  AMoni(m, — The  ]>atient  lying  up(m  the  baok,  with  the  l(>gs  flexed  on 
the  thighs  and  the  thiglis  on  tlie  abdomen, — to  secure  perfect  relaxation, 
whicli  is  essential, — the  masseur  coraraences  ou  the  right  side  by  spreading 
the  right  hand  over  the  abdomen  and  pressing  with  the  heel  of  the  hand 
and  the  fingers  alternately ;  this  manipulation  is  to  be  t^rrietl  out  in  the 
dti'ei'tion  of  the  transverse  colon.  Kneading  is  next  applied  by  the  tipa 
of  the  fingers. 

The  head  is  best  treated  hy  stroking,  friction,  hacking,  and  shaking. 
The  first  is  applied  principally  to  the  foreheatl :  with  **  the  thumbs  between 
the  eyebrows,  the  stroke  ts  io  be  carried  fimily  over  the  tcni)>lcs  to  the  cars, 
both  thumbs  working  together."  Friction  of  the  entire  head  with  the  palm 
of  the  hand,  hacking  with  both  hands,  making  circles  over  the  licad  in  all 
dire<;tions,  and  gentle  shaking  by  clasping  the  foreiicad  witli  both  hands  and 
shaking  the  head  carefully  and  delibemtely,  will,  as  a  rule,  be  the  best 
method  of  prmi^ure. 

lu  matasagc  of  (he  face  only  two  motions  are  used, — stroking  and  frio- 
tion.  With  the  index  finger  in  the  mouth,  the  tliumbs  stroke  the  mnsi-les 
of  the  cheek,  and  by  the  thumb  and  the  index  liugcr  the  muscles  are  picked 
up  and  subjected  to  rotatory  movements. 

JIassage  of  the  Throat  and  Neck. — Von  Gcrst  advist^  that  the  patient 
be  "stripixxl  to  tJie  middle  of  the  chest,  and  stand  with  head  thrown  back 
and  shoulders  relaxed ;  deep,  full,  and  regular  bi-eathlug  by  the  patient  is 
essential,  else  the  return  venous  circulation  will  be  impeded.  Each  stroke 
consists  of  tlinx  paits.  First,  the  ojml'u  hands,  with  the  palms  upward,  are 
placed,  with  their  ulnar  Iwrdcrs  in  the  right  and  left  cervical  fossje,  between 
the  head  and  the  nec;k,  so  that  the  tip  of  the  little  finger  and  the  last  joint 
of  the  ring  finger  shall  rest  upon  the  nuLstoid  pnKX'ss  Ijchind  the  ear,  and 
the  Imil  of  the  little  finger  ujider  the  horizontal  branch  of  the  lower  jaw. 
A  centripetal  movement  is  now  begun  with  the  ulnar  borders  of  the  palms 
thus  platx."*!  in  the  superior  cervical  region,  and  is  iKM-fonued  as  follows. 
While  the  ulnar  Iwixlcr  is  moving  tciwar<ls  the  middle  of  the  neck,  bi^th 
hands  perform  a  rotation  on  their  long  axes,  so  that  the  radial  Uirder  turns 
upward  and  inwai'd  townRls  the  head  and  finally  i-ejiclies  the  position  first 
occupied  by  the  ulnar  Iwnter,  and  thus  the  entire  palm  has  cume  in  ix>ntact 
witli  the  neck  and  is  now  employed  in  giving  the  stroking."  A  slight  de- 
gree of  pressure  is  to  be  exciic^d  by  the  balls  uf  the  thumb  upiju  the  jugular 
veins,  and  by  the  palmar  surface  of  the  fingers  upon  the  venous  and 
lymphatic  vessels  along  the  lateral  wrviqal  ivgions.  At  the  supra<'Iavicular 
fossa  the  hand  again  turns  ujK>n  its  h^ng  axis,  and  the  radial  boixler  of  the 
palm  once  more  comes  into  um.\  Tlie  lateral  cornua  of  tlie  hyoid  bone 
and  the  larynx  are  to  be  avoided ;  pressure  ou  either  produces  pain  and 
inclination  to  cough. 

Movements. — The  various  Swetlisli  movements  are  peculiarly  appli<'able 
to  the  growing  child,  and,  wlien  jmliciously  n.scd,  will  do  much  to  [>roduce 
a  symmetrical  growth,  preserve  health,  and  correct  vicious  tendencies. 
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T  !f  Application  of  Massage  and  Swedish  M^ovemexts  in  the 

ijiLiiiiLXT  OF  Disease. — We  will  first  wusider  the  conditionB  wliich 

iaaaad  n«k-ma8»age,  as  iu  this  r^ion,  owing  to  the  numerous  sii|)eriieial 

v«u»uk1  the  distribution  of  tfic  traruttd  arteries,  we  f«n  act  almost  dii'ectly 

spBO  boCh  circulations.      Indeed,  niu.s!<ige  in  this  regioti  has  Iwcn  eompareil 

ucDfiooi  bloodletting  without  its  disadvantages;  consequently  it  is  most 

■Kaotageous  in  congested  conditions  of  the   brain    and   its  membranes, 

Baag  m  npid  method  of  depletion,  it  is  oiSt^acious  in  sunstroke,  als^.i  in 

imdtttht  and  lieniici'ania  when  thL'se  are  of  the  congested  tyj)e  ;  but  wheu 

t^  httcr  occurs  in  weak,  anaemic,  nervous  children,  massage  of  the  neck  is 

Hclcai;  oar  efforts  then  would  l)etter  Ite  dirtx>ta!  to  manipulation  of  tire 

«iip^  fenbead,  and  teJiiple,  l>earing  in  miud^  liowcver^  that  in  these  cliil- 

iitn  mttemge  io  ibis  region  is  apt  to  produce  hypnotism.    Vretlind  Mieves 

rial  tn  HMUijr  instances   hcniicrania  is  due  to  clirouic   myositis,   in  M'hich 

^*fc,  uf  ooorae,  the  muscles  must  1x3  carefully  manipulated  to  remove  the 

nlamioiM.     Walter  Johnson  goes  even  further,  and  says  tliat  the  necks 

of  oarir  all  his  patients  who  had  suffered  for  any  length  of  time  from 

fcmi  ■flfecUoos  were  swollen  and  iudnmted,  with,  prol)ably,  enlarged  and 

9mJStem  g^socU  in  the  neighborhoixl. 

3f««Bf^  18  aaid  to  have  lieen  usetl  with  tlie  most  gratifying  results  iu 
dvao-cmlled  waiting  diseases  of  children. 

Ptripkani  nruralgUm  \\h\A\  are    not  dependent  uixjii  wntral  nervous 
or  deep-aeated   pn«sure  (tumoi-s)  are  i>cculiarly  amenable  to  the 
of  maeeage, — percussion  or  knca<liiijT;.      Sciatira   is  often  speedily 
particularly  if  it  l)e  rhenmutie  and  come  under  treatment  before 
YoA  taken  place  in  the  sheath  or  the  netirilemma. 
Tbe  8o-called  ntnmtivc  pohifn  met  with  iu  diflcR-nt  parts  of  the  Ixxly  in 
girls  at  or  ab<>ut  adolescence  are  often  entirely  ix-moved  by  massage. 
points  when  located  over  the  spinous  processes  of  the  vertt'bne  are 
rei|KinsibIe  for  hysterical  ontbursts. 
Crampf  when  j)eriphcral  and  due  to  over-us(.',  over-t{'nsion,  or  irritation 
of  the  oervee,  is  to  be  trcatwl  by  |)ercussion,  kneading,  and  strong  stroking 
td  the  ntuck  or  gr<jnp  of  nius<-'les  affcctwl. 

Okorta. — If  tlie  child  is  violent,  it  should  Ih*  held  supine  npan  a  mat- 
tmm  tor  from  t<^n  to  fifteen  minutes,  white  the  maxsour  applies  gentle 
tfmkhig  with  the  palm  of  the  hand  over  the  entire  b^xly  ;  the  time  oocu- 
pW  to  thi«  application  is  to  Ih?  rapidly  incrciLseil  to  an  hour  and  to  be 
ever)*  three  or  four  days.  In  a  short  time  regular,  passive  move- 
to  bo  added  to  the  treatment,  cm'e  Ix'ing  taken  to  overcome 
leuakm  of  the  antagonistic  muscles,  so  that  within  eight  or  ten  days 
ehQd  laui  take  a  few  voluntary  active  muscular  movements.  Within 
Wflpk  gymnastic  exercises  arc  iutrodncetl,  which  must  l>e  of  the 
form,  and  are  to  Ix^  comliined  with  simple  voluntary  movements 
liail->»  and  trunk.  It  is  well  to  have  the  patiefit  imitate?  the  move- 
of  tilt*    masseur,  in  onler  to  exercise  his  will-power.     Rhythmic 
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niovcmpiits  tlmod  by  musk'  arc  of  incBtimable  l>cuefit  for  the  exercise  of  tl 
ehild's  will  and  braiii.     Tlie  ca.se  is  apt  to  improve  up  to  a  certain  jx)il 
and  then  reach  a  stationary  period,  in  that  event  sorely  taxing  the  phj 
eician's  skill  j  but  a  happy  termination  will  nsnalty  be  bronght  about 
kindness,  |K'i'suasion,  and  encouragement.     Blache  states  that  of  one  hun- 
dred and  eitrht  castas  of  eho»*ea  in  ehildluMxl  trcatwi  us  alM>ve  recorded  not 
one  retapised. 

It  is  not  our  in'ovince  in  this  article  to  refer  to  the  benefit!*  to  l)e  derivi 
from  massage  in  the  peripheral  palsie^s  of  motor  nerves,  in  lcad-jH)isouin| 
or  iu  the  htcal  antesthesias ;  but  we  desire  to  call  sjiecial  attention  to  its  in 
m  anterior  poliomyelitis^ — infaniih^  sjyhud  jximfysln.     It  must,  of  tN.>ur8e,  1 
applied  only  after  the  acute  manifcstutious  of  the  disease  have  subsided  as 
all  evidences  of  irritation  in  the  central  nervous  system  have  passed  awa/l 
then^  aud  then  only,  nill  massa<;e  be  of  lx»nefit ;  furtliermore,  after  maRsag 
has  Ix-cn  iKM-sisted  in  for  a  time,  the  muscles  will  respond  to  elet'tric  stii 
niatiou.    Von  Mosengeil  mentions  a  case  in  which  at  the  expiration  of  four 
months  electric  excitability  was  completely  rcstorwl.     Norstrom  adds  hi^ 
testimony  to  tfie  efficacy  of  the  methixl,  but  Murrell  considers  that  some  of 
the  improvement  is  due  to  the  retro^j^ressive  cluirw^ter  of  the  disease. 

Pod-dlphthcrific  parafi/seSf  as  Kellgreu  tells  us,  are  often  at  once  and 
permanently  relievetl  by  manipulation  ;  he  records  the  case  of  a  ^irl  umler 
treatniciit  from  June  23  to  August  10,  eighteen  s<!nnces  iu  all,  who  was 
discharged  cured  and  in  whom  no  relapse  occurred. 

Angiita  pcctons  has  often  Iweu  relievi'd  by  vigorous  stiijking  and  kn? 
ing  over  the  heait,     Miihllx'rger  records  the  case  of  a  young  man  iu  whoi 
the  relief  was  marked,  the  severity  of  the  attacks  being  much  lessened. 

Abdominal  nm^^ar/e  is  of  benefit  in  many  t^ses,  as  in  this  way  we 
act  upon  the  circidation  of  the  blood  aud  lymph  and  stimulate  the  seer 
tions  and  excretions  of  the  entire  gas tro- intestinal  tract,  to  say  nothing  of 
its  effect  upon  effusions  or  new  growths  or  faval  accumulations.     Hence,  as 
Lee  says,  al«:l(>minal   massage  is  indicated   in  acute  or  chronic  gastric 
intestinal  catarrhs,  dyspepsias,  cartlialgia,  dilatation  of  the  stomach,  int€ 
tinal  obstruction,  tymi>anites  when  not  dcpcDdeiit  upon  inflammatory  actic 
ascites,  and,  finally,  all  the  sc<j»ielee  of  jK'ritoneal  iuflammatiou,  as  peritut 
or  extra-ix^ritoncal  exudations  or  adlu^ions,  providtM_l,  of  course,  that  all 
signs  of  inflammation  have  subsided.     In  hahiftml  i-'o^mftpationy  combine^P 
with  jM^lvic  gymnastit^  its  effect  is  most  hat>py  ;  indeed,  even  when  ih© 
aceumnlatiou  is  so  excessive  that  occlusion  is  thrcateneil,  it  is  often  i>ossibl^^ 
by  very  gentle  niassage  to  move  the  hardened  ftecal  mass  onward  towardl^|l 
the  sigmitid  flexure  so  that  it  may  Ik'  rcacluxl  and  S4»ftenctl  by  injections. 

The  liver  and  sjdecn  are  diix]!Ctly  aci"cssible  to  maoipnlation  when  the^^^ 
are  enlarged,  aud  even  when  they  are  normal  in  size  they  may  be  indirei*tljf 
afflvted  by  massage:  hence  it  is  indicated  in  hepatic  congestion,  enlarge-  ■ 
ment,  or  jaundice,  and  in  splenic  engorgement  j  gymnastic  exercises  shoul 
be  added  to  the  treatment 
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Tn  the  anneniatoscs,  as  chloroaiH  aod  anirmia,  genera!  massage  of  the  Avhole 
body,  in  coiiiliinatiuii  with  the  usual  plan  t)f  treatment  in  siieh  nisi;»s,  will 
often  ha^teu  the  return  of  the  hluod  to  uornial.  We  have  already  calkil 
atlentlan  to  the  efiect  of  massage  upon  the  bhjixl-  and  lynipli-eirt-ulation  : 
its  effa't  on  suiH'rfieial  adfrna  will  likewise  be  must  ba]>py,  wliether  the 
fwlema  lie  a  manifestation  of  a  general  disease  or  be  due  to  lotnl  olistruetiuu. 
Miissage  is  i)eeuliarly  grateful  to  tht.>se  |mtieDt9  who  present  ooilenm  of  the 
lower  pxtrenii ties,  and  is  particularly  to  be  reeonnneudecl  Ju  the  axlfma  of 
Scarlatina,  where  it  not  ooly  acts  directly  upou  the  eirenlatiou  of  the  parts, 
but  also  assists  in  restoring  the  skin  to  the  normal. 

bi  diseases  of  the  furti'fy  massage  is  capable  of  affiirdiiig  much  relief, 
(icudriu  formulated  the  apt  exi>resi5loii  that  "  massiige  euustitutes  a  sort  of 
iccea&ory  venous  heart." 

Several  earefu!  observei^  demonstrate  bej'ond  question  tliat  massage 
ornses  au  elevation  iu  the  surfae<^-teniperature.  For  example,  Mills  has 
rft-otxlwl  observations  on  the  general  and  axillary  teni|Te]iiture  iu  a  girl  nine 
yoirs  of  age  who  had  partial  paralysis  of  the  right  arm  and  both  legs 
following  scarlet  fever;  the  temjierature  showetl  the  following  changes: 


Bbpork  Tbeatmbnt. 
9^.5°  F. 

W>  F. 
W  '¥. 
99°  F. 


ArTEB  Trkatmekt. 
100°  F. 
100°  F. 

WJj''  F. 

99°  F. 

99.5"  F. 


'•t'ir  Mitchell  is  even  more  det^jded  u]K)U  this  point,  and  remarks  that  he 
%  fmpiently  seen  the  strangely  euld  limbs  of  ebildren  sutlering  from 
'''Hiutile  pai-ulysis  galu  from  6°  to  10^  F.  during  au  hour's  massage. 
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PROPim.AXis  may  he  designatefl  as  a  series  of  methods  or  prooodures 
whereby  contag^iotis  disease  is  restricted  and  prevented  by  su[)pressiug  or; 
reinoviug    lis    predfsjxjsiug   conditious   aud    destroytug   ur   mmlifying   i 
exciting  causes. 

Viewing  the  subject  in  the  liglit  of  this  defiuitlon,  it  will  Ije  set'n  that 
preventive  raetliciiie  is  largely  (k'lwodent  upon  a  knowledge  of  the  etiol<»gy 
of  disease^  and  that  its  sphere  is  precursor)'.  In  order,  therefore,  to  obtain 
a  satisfaetory  understanding  of  its  principles  and  metlnjds,  such  as  may  be 
jieculiarly  applicable  to  contagion  among  children,  it  will  Ijc  necessary  to 
examine  into  those  circumstances  and  to  discuss  those  influences  which  are 
ordinarily  presumed  cither  to  favor  or  to  retard  the  orfgiD^  the  development, 
and  the  distribution  of  disease. 

Observation  shows  very  generally  that  the  conditions  which  usually 
constitute  human  environment,  including  such  factors  as  air,  water,  fi 
clothing,  habitation,  climate,  aud  telluric  influences,  have  a  constant 
powerful  eflect  in  shaping  the  type  and  advent  of  morbid  phenomena, 
tliat  they  of\eu  furnish  the  means  by  which  the  immediate  or  exciting 
causes  of  disease  reach,  invade,  and  are  eliminated  from  the  IxxK.  Hei 
the  whole  system  of  {tnjphylaxis  pur|x>se8  to  undei-staad  these  conditio! 
and  to  take  such  advantage  of  them  as  will  contrt)!  or  destroy  their  rooi'bl 
agetieies  and  influences.  While  it  is  true  that  investigations  with  etioh: 
cal  data  are  highly  essential  aud  conducive  to  a  philosophical  or  scienti 
interpretation  aud  practice  of  preventive  methods,  still  it  must  not  be  con- 
cluded that  its  prcjgress  in  the  pa.st  or  its  prosjvect  for  the  fiiture  has  been  or 
is  solely  contingent  ujwn  the  exact  amount  of  information  possessed  coi 
ccming  the  causation  of  the  disease,  8in<^e  tliert*  are  numerous  and  vn\ 
able  facts  assiKJiated  with  its  history  whicli  are  not  dc|>en<lent  u|xin  th 
features  for  their  utility.  ludecnl,  exiKTtence  pretty  clearly  demonstrai 
that  it  is  eminently  possible  to  at'hieve  a  very  efficient  system  of  pi 
venting  disease  with  little  or  no  knowledge  of  its  exciting  causes.  Many 
of  the  practices  now  in  vogue  were  originated  long  befgre  the  era  of  the 
germ  theor}' ;  still  they  are  n<tw  none  the  less  reliable.  A  numl>er  of  dis- 
orders corroborate  this  and  illustrate  the  methods  of  prevention  in  a  high 
8a2 
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degne,  though  their  causes  are  quite  UDknown.  This  is  exemplified  iu  all 
the  acute  exanthemata  aod  in  dii>litheria,  eaeh  of  which  shows  utimistakable 
evidences  of  amenability  to  isolation  and  disinfection,  yet  the  personality 
of  their  specific  agents  is  conjectnral.  Therefore  it  must  never  be  concluded 
that  fur  pi-ophylaxifi  to  be  efficient  the  causes  of  disease  must  be  known, 
glut*  experience  teaches  the  contrary. 

Asset  forth  in  the  definition,  there  are  two  general  methods  employed 

inittempting  to  restrict  and  jirevent  the  spread  of  contagions  disease.     The 

first  of  these  is  pi'ejiiiratory  and  defensive,  and  treats  of  those  conditions, 

externally  in  the  media  and  tuteraally  in  the  body,  which  invite  or  prcdis- 

YM  to  the  ixx'urreuit!  of  morbidity  or  which  foster  and  sustain  its  actual 

exciting  causes.     The  sccoud  class  in  contradistinction  to  this  is  aggressive 

ind  (It^struetive,  and  purposes  to  seek  out,  attack,  and  kill  the  spt^-ific  germs 

of  rontagious  disease  or  to  render  their  surroundings  so  inimical  that  they 

iriU  iicrish.    This  latter  method  constitutes  disinfwtion.    As  preliminary  to 

a  WDsideration  of  these  two  divisiiins  of  the  subject,  it  must  Imj  observed, 

bywevcr,  that  Ute  disorders  espec^ially  refen-etl  to  here  as  preventable  and 

avoidable  have  the  comraou  features  that  they  are  transmissible  mcMJiatcly 

or  ininiidiateJy  from  sick  to  seemingly  well  though  susceptible  jKirsous,  and 

tliat  tbey  are  eacli  presumalily  due  to  or  caused  by  a  speeific  germ  or  con- 

tajL'ion,  which  is,  as  a  rule,  a  Hviiig  uniwUular  vegetable  micro-organism  of 

the  gi'Df^ral  class  bacteria.     Bearing  this  in  mind  will  better  enable  us  to 

perceive  the  scope  and  plan  of  prophylaxis.     All  zymotic  diseases,  while 

fiot  originating  iu  }iecu]iar  envirotmient,  so  far  as  we  ai'e  now  aware,  yet 

splits  inevitable  outcome.     In  otlier  words,  there  must  always  be  suscep- 

<il>ility  ujK>n  the  part  of  the  infected  subject  and  |>atIiogenicity  upon  the  part 

t'f  thejjerm,  before  disease  can  arise  and  manifest  itself.     If  there  should 

^anything  in  the  external  media  or  in  the  internal  ec:>ndition9  of  the  body 

calculated  to  hinder  or  frustrate  the  oiDeratrons  of  the  crmtagion,  and  it  fails 

^germinate  or  reprtxiuce,  the  individual  escapes.    Hence  there  must  always 

"^^  certain  amount  of  eo-oj>eratiou  among  all  the  factors  concerned  iu  dis- 

^■*c*procee6es  in  onlcr  for  tlie  disease  to  exist.     As  has  bet^^n  stated,  these 

''^itions  relate  to  the  exciting  cause  so  as  to  foster  and  assist  it,  or  to  the 

^y  90  as  to  debilitate  it  and  render  it  vulnerable  or  susceptible  to  patho- 

fS^^tt:  agents.     A  satisfactory  understanding  of  how^  these  influences  act  to 

'^'^uoe  these  results  is  obtainable  by  an  investigation  of  the  relations  of 

^*  two  factors  of  predisposing  conditions  and  exciting  causes. 

Before  proceeding  to  a  discussion  of  these*,  however,  I  deem  it  necessary 

^*y  "Way  of  iMTenthesis  to  mention  the  misconceptions  which  have  arisea 

^    i^gard  to  the  use  of  the  terms  predisposing   cmidiiions  and   exciting 

**««.     It  has  been  customary,  under  the  older  notions  of  disease-etiology, 

employ  the  latter  of  these  when  describing  circumstances  antecedent 

related  to  its  occurrence.     In  the  light  of  recent  developments  this 

both  wrong  and  illogical,  aud  should  Ix*  dispensed  with,  from  the  fact 

^*iat  we  now  know  full  well  that  none  of  the  agencies  or  conditions  usually 
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embraoed  by  those  phrases  are  at  all  capable  of  generating  or  acting  as  j 

cause  of  sj>ecific  disease. 

Everything  that  happens  must  either  liaveau  ade^:|iiate  <^juse — that  is,  an! 
agent — or  be  spouEa.ueous;  still,  there  in  a  material  and  broad  ditfereneCj  wlieo  | 
speaking  of  eontagious  disease,  between  substanees  and  eonditions,  hetwtffll 
agents  t;nd  agencies.     Tlie  first  are  definite,  an  entity  ;  the  latter,  a  state  or  I 
I'elatifju,     To  illustrate  pi*aeti«illy,  fake  the  iustanee  of  erysij>elas  following 
a  wound.     Here  the  wauud  acts  as  a  eondrtir^n  which  rcudei's  the  entraDcel 
of  the  erysi|>olatoits  virus  jxjssible,  aud  witliont  which  it  could  not  eM«r 
or  progress,  yet  the  wound  is  in  no  sense  a  cause  of  erysipelatous  disease  i 
and  would  never  under  any  circumstauees  originate  or  prmluee  it  iii  th«| 
absence  of  the  sfiecific  poison.     It  is  a  contributory  or  predisposing  ivndi-j 
tion,  whieli  assists  the  vtrus,  aud  not  a  cause  of  the  dis<rase.     This  is 
distinction  seldom  insisted  upon  in  etiology  heretofore,  th^iugh,  as  a  mes 
of  a  clear  idea  of  the  causation  of  pathogenesis,  sueh  as  will  be  of  ser 
in  antagonizing  its  advances   and  encroachments,  its  propriety  cannot  In 
gainsaid.      In   fact,  it  is  fundamental  to  ipiite  a  numlx>r  of  tlie  methodal 
pursmetl  in  prophylaxis,  and  they  o Ave  their  practicability  aud  efficieiwy  1 
the  fact  that  dJsesistvcouditions  and  disease-causes  are  distinct  from 
other.      It  is  by  studying  and  cla.ssif\-ing  these  separate   influence  that] 
we  learn  to  modify  and  remove  them  aud  establish  a  scientific  hasis  forj 
preventive  medicine. 

As  has  l>ecu  remark chI,  predisposing  conditions  may  be  made  to  indtiilel 
all  those  external  states  which  detenuine  the  mrxle  of  life,  propagation, 
distribution  of  disease-germs  outside  the  body,  and  also  those  internal  in-j 
tlnences  which  alter  or  control  the  resistance  of  the  body  to  their  invasion*] 
With  regard  to  the  conditions  which  chiefly  influence  the  body  so  as  toj 
render  it  susceptible  to  disease-agents,  there  are  tw^o  kinds,  the  intenalj 
aud  the  external,  some  of  which  are  avoidable  and  othere  inevitable.    Itj 
does  not  lie  within  the  purpose  of  this  article  to  enter  into  details  as  to  I 
how  and  why  these  conditions  produce  their  effects,  or  how  aud  why  tli« I 
removal  of  them  gives  exemption  and  immunity.     We  must  accept  theaj 
as  facts  fully  corroboiuted  by  a  long  series  of  reliable  experience    As  ^l 
the  rationale  and   mijchanism  of  the  physiological  processes  tliat  lead  ^\ 
pixjtcctiou  from  disease,  there  are  many  vastly  intei'esting  pheuomeua  wliifi 
recent  advances  in  bacteriology  and  chemistry  have  brought  forward.    To 
germ  theor}'  of  disease,  together  w  ith  the  labors  of  MetschnikofT  aud  biS 
coa<ljutors  in  the  phagocytic  actions  of  cells,  opens  up  a  new  and  lumic 
prosj)ect  for  all  medicine,  aud  ere  long  we  sliall  possibly  be  equippetl  wiU 
the  facilities  for  knowing  precisely  and  seeing  actually  the  processes  i 
immunity  and  protection  going  on.      Undoubtedly  these,  in  addition 
the  experiments  now  being  conducted  throughout  the  w^orld  by  means  ( 
attenuated  viruses  inoculated  for  the  purpose  of  preventing  and  anticijiatin 
infectious  disease,  foreshadow  great  possibilities  for  all  measures  of  prophj 
kxis.     Again,  the  introduction  for  similar  purposes  of  ptomaines,  leufl 
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maiiMB,  and  such  other  drugs  and  synthetical  chemicals  as  have  aiiaU>gous 
molecular  compc^sitiou  or  cuiistitiition  t*»  the  spe^citic  poisons  of  tlic  patlitigcnic 
gwma,  will  evcutually  place  preventive  niedieiue  in  the  fyremust  rank  of 
beuefioeat  sci^ice. 

Among  the  external  conrlltions  that  prodncc  tendencies  t^wanls  disease 
are  foul  air,  damp  soil,  filtJiy  hahitations,  jMJverty  of  f<jod  and  clothing, 
deft«tive  scwemge,  and  the  like.  All  of  these,  by  lowering  the  vital  forces 
L«iJ  depressing  the  systernic  functions,  induce  a  condition  of  siisi-cptibility 
to  morbid  agents.  They  prepare  the  soil  ior  discaHc-gcrnis  and  create  piYj- 
divitics  favoring  their  developineut.  Ttie  ancients,  while  knowing  nothing 
of  the  final  vital  reactions  of  the  tissues,  or  how  they  operated  to  protect 
the  system,  rei-ogniztti  the  great  importance  of  hygiene  and  sanitation  in 
furthering  these  events  and  controlling  and  warding  oti*  the  appr*«iche8  of 
•iisease.  Hence  the  Greeks  and  Komans  never  foiled  to  incnleate  regu- 
liilions  pertiiining  to  hygiene.  Moseys,  the  law-giver,  laid  down  a  sanitary 
w>de,  with  severe  penalties  attacheil  for  infringement,  and  gave  directions 
for  tlie  disinfection  of  j)ersons,  places,  and  things,  so  thorough  and  effective 
^t  even  this  atlvanced  age  can  find  little  room  for  improvement.  There- 
fore there  is  nothing  new  in  the  statement  that  health  protects  itself  and  is 
t^»e  means  of  its  own  defence. 

Recent  developments  in  histology  and  bacteriology  show  that,  while  the 
cells  of  the  body  jx>ssess  the  ordinary  functions  of  growth,  reproduction, 
sim\  assimilation,  they  have  in  addition  aptitudes  or  inhei'cut  powers  for 
fJiscriminating  between  natural  and  foreign  substantx^^  in  the  e«ionomy,  and 
that  they  seize  uj>on,  devour,  and  cast  off  the  latter  iu  a  most  marvellous 
and  perfect  manner.     In  oixler  to  do  this,  however,  aud  keep  the  system 
pft>tected  from  the  invasion  of  noxious  substances,  the  cells  must  be  sus- 
tained at   the    nonnal    stxmdard   of  healthy  action,  their   j>abulum   and 
stimuli  the   best,  such   as  hygienic   influences  are  capable  of  furnishing, 
since  if  they  be   depressed   by  the   presence  of  predisposing   eonditions 
they  are  unfit   to  cope  with    the   enemy  the    micro-organism,   and   they 
perish.    Therefore,  since  the  vital  organism  is  qualified  to  protect  itself, 
It  should  be  assisted  by  all  the  means  at  hand,  and  ever)'thing  removed 
that  temls  to  hinder  or  cripple  its  efforts.     The  ex|ierimeut8  rtK:'ently  made 
''V   Roger  and   Charriu   confirm  this  in  a  remarkable  degree  :  they  find 
"lat,  even  when  the  serura  of  the  blood  is  impoverished,  it  alone  may  de- 
*^'*niine  susceptibility"  and  render  the  entrance  of  the  germ  possible,  bacteria 
^Jfig  far  less  active  and  virulent  in  it  the  nearer  it  approacbes  the  standai"d 
^'f  healthy  blood.     When  we  recall  the  verj'  general  prevalence  of  germs, 
^^  wisdom  and  necessity  of  exemption  aud  protection  being  dependent  upon 
'^ething  outside  from  aud  sn^>erior  to  himian  knowledge  and  precautions 
^^>Hje  obvious. 

Among  the  internal  states  or  conditions  which  create  liability  to  disease- 
^^ts  may  be  mentioned  age,  sex,  nation,  race,  certain  diseases  and  drugs. 
^  U)  the  exact  nature  and  conformations  of  the  tissues  which  permit  the 
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mvajslons  of  the  morbific  substances,  we  know  these  principally  by  t%ie 
result, — siisooptibiljty.     It  is  highly  probable,  however,  that  thirt  subjectiv^ 
coiiditiou  is  largely  influenced  by  circumstances  related  to  the  nutrilioii  <m^ 
the  Ixjdy  as  a  whole  and  the  finer  eells  of  the  tissues  in  particular,  and  it  ie 
only  when  they  dejiart  from  this  standanl  that  the  influence  of  the  jiatbo 
genie  germ  is  capable  uf  doing  harm.     From  the  statements  already  i 
in  connection  with  the  theory  of  the  cellular  warfare  which  goes  on  betwe 
the  disease-germ  and  the  cells  of  tlie  organism,  we  sec  that  dist^ase 
kept  oif  or  preventeLl  by  an  active  and  discrimiuating  process  of  the  bodj 
and  that  susceptibility  is  the  absence  of  these  resources  or  a  failure  toeje 
them.     As  yet,  we  are  not  In  a  jjosition  to  H|x^'ify  exactly  wliat  the 
must  and  must  not  find  in  oixier  succ:!essfully  to  invade,  multiply  in,  an 
set  up  disease  in  the  body.     We  know  in  a  general  way  that  there  mil* 
be  a  condition  of  susceptibility,  and  that  the  germ  must  meet  with  a  con 
binatinn  of  circumstances  favorable  to  its  growth  and  development,  amon 
which   may   be    meutioned   suitable  pabulum    and    proper    and   agPceaWe 
temperature,  and  that  it  must  nowhere  encounter  any  substances  or 
ditions  which  either  check  or  injure  it.     It  is  known  that  exciting 
can  act  only  upon  systems  i)reiiisp()sed  towartls  their  reception,  but  wbe 
this  liability  is  chemic-al,  mechanical,  or  vital,  in  addition  to  what  has  I 
said,  we  are  not  a.*i  yet  prepai-ed  to  state.     Susceptibility  is  primarily  we 
ness,  though  there  are  doubtless  other  influeut.'es  which  alter  and  lessen  1 
system's  natural  protective  powers,  in  kind  as  well  as  in  degree. 

Hence,  when  debility  is  preseut,  ho\vs(.>ever  induced,  whether  by  exter 
conditions  of  environment  or  by  reason  of  i>ecutiar  interaal  states,  thcsys 
is  lowei'ed  and  rendered  incapable  of  contending  in  a  successful  and  phj'sw' 
logical  manner  with  the  pathogenic  intruders,  and  the  body  suocumbfi 
dis«ise.  Therefore,  if  we  wish  successfully  to  assist  and  protec»t  the  syst 
we  should  remove  in  advance  all  those  conditions  and  influences  which  h*^^'^^ 
a  tendency  either  to  favor  the  exciting  causes  or  to  depress  the  syste*^**^ 
functions  of  the  body.  Sanitation  fortifies  the  normal  actions  and  renic^^"^ 
all  depressing  c<jnditions,  wliile  disinfection  modifies  and  destroys  ^ 
exciting  causes. 

Thus  having  briefly  outlined  the  necessities,  reasons,  and  philoso^ 
of  prophylaxis,  we  will  now  i>ass  to  an  enumeration  of  the  methods  -^ 
details  by  which  these  objects  may  be  accomplished. 

Whenever  there  is  reason  to  supjiose  that  an  outbreak  of  infectious  i 
ease  is  imminent,  there  should  be  a  ttiorough  overhauling  of  ever)*dt 
calculated  to  facilitate  its  approach  or  protract  its  stay.    In  all  these  und 
takings  there  should  be  system  and  regularity,  the  prime  object  lx>ing  alwi 
kept  in  view.     The  first  case  or  cases  of  disease  should  be  at  once  isolate 
and  all  visitors  and  susceptible  members  of  the  family  warned  and  exchu^ 
from  the  apartments  or  premises.     All  sources  of  decaying  matter  shoifl 
be  at  once  freely  sprinkled  with  chloride  of  lime,  or  wet  with  a  solution  ^ 
the  same,  and   removed.     There  should  be  free  ventilation  and  abeolil^ 
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iliness  as  far  as  is  possible.  When  the  case  subsides,  all  bedding, 
I  clothing,  furniture,  rooms,  and  persons  sbauld  1>g  tlioroiighly  submitted  to 
I  flodi  processes  of  disiafectioo  as  will  best  eradicate  every  vestige  of  con- 
tagious matter.  The  belief  that  certain  germs  are  the  eiEcient  eauses  of  con- 
tagious disease  has  led  to  the  employment  of  a  great  iiumlx!r  uf  ex|)eriments 
for  the  destruction  of  bacteria  by  means  of  heat  and  chemical  substances, 
and  thereby  the  doctrine  of  disinfection  has  been  established  and  developed. 
Some  diseases  are  far  more  eontagious  tlian  others,  measles  and  whoDping- 
oough  being  feebly  so,  and  scarlet  fever  and  diphtheria  very  raucli  so. 

By  a  disiDfectant  is  meant,  in  the  language  of  the  definition  given  by 
theAmoricao  Public  Health  Association,  "any  agent  capable  of  destroying 
the  infmious  agency  of  iufwtious  material.'*  Most  of  our  knowknlge  eon- 
perning  die  efficacy  of  chemical  disinfectants  is  drawn  frf>m  their  influences 
upon  putrefying  matter  of  organic  origin,  and  it  has  been  found  that  what 
will  arrest  putrefaction  will  also  destroy  the  germs  of  disease,  and  tiW  tvTsa. 
Oulv  a  few  diseases  arc  now  considered  to  be  dirw-tly  conceraed  with  filth. 
Cleanliness  of  the  surroundings  has  little  or  nothing  to  do  with  small-pox, 
measles,  scarlet  fever,  or  whooping-cough,  and  no  amount  of  sanitary  effort 
will  iufluenc*  them  in  the  least.  Such  diseiises,  li(.twever,  as  consumption, 
•lif^hflieria,  the  various  dysenteries  and  diarrhoeas,  and  cholera  infantum, 
art  directly  con4'«^rned  with  filth  in  relation  to  water-supply,  drainage,  and 
sewerage.     (Billings.) 

With  regard  to  the  mode  through  which  disinfectants  exert  their  in- 
fitietK'e,  several  explanations  have  Ix^eu  olfcred.  Some  are  thouglit  to  act 
Ijy  oxidization,  others  by  their  prui>erty  of  coagulating  albumen,  aud  still 
•^here  in  a  way  either  entirely  utd^nown  or  but  imperfectly  understood, 
^^bt  is  a  disinfectant  for  one  disease  of  this  character,  however,  is  a  dis- 
•nfectant  fur  all,  and  it  will  ouly  be  necessary  to  review  a  few  of  the  most 
^liable  and  imp)rtant  ones. 

Generally,  in  the  absence  of  spoi-es  (and  no  human  disease  has  any,  bo 
»ra8  we  know),  a  heat  of  250°  F.,  sulphur  dioxide  in  fumes,  and  solutions 
of  the  bichloride  of  mercury  wilt  destroy  all  pathogenic  germs.  A  number 
^^  di8infe«'tants  are  known  to  evolve  oxygen  freely,  aud  are  thought  to 
•w^ten  in  this  manner  the  disintegration  of  the  noxious  matters. 

In  (.-ach  particular  dt«M.use  there  is  always  some  i)eculiar  or  sjiecial  por- 
tKMiof  the  body  involved  which  is  occupied  by  and  reproduces  the  exciting 
<*"i»^sej(»f  infection.  It  is  t^:i  these  parts  that  we  must  always  first  dii*ect 
""f  attention  when  beginning  to  disinfect  for  the  disease.  Fortunately 
'^'  prophylaxis,  the  exact  hxation  of  the  centres  for  breetling  is  known  in 
<luitoa  numlwr  of  diseases,  and  we  can  attack  these  seats  directly.  In  all 
^^  exanthemata  this  is  the  case,  and  in  them  it  is  the  skin  and  the  mucous 
*n**Qibranes  which  should  receive  the  most  uttcntiou  ;  while  in  typhoid  fever 
'"^''  ch(dera  it  is  the  discharge  from  the  bowels,  and  possibly  from  the  kid- 
^8  also,  which  we  must  particularly  attend  to. 

*or  personal  disinfection,  Labarraque's  solution,  diluted  with  twenty 
Vol.  IV.— 22 
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parts  of  water,  is  suitable  for  wasbing  aod  batbiog  the  body, 
carbolic  solution,  or  a  one-per-oent.  solution  of  diloride  of  Hi 
also  be  found  efficient  for  the  same  puqKJses.  Oily  disinfectaot  jl 
for  the  skill  is  one  of  the  best  methods  of  preventing  the 
epitbelta  and  pus,  aod  should  bri  used  fh>m  the  commenoemeDt  4 
small-pox,  scarlet  fever,  and  chioken-|)ox.  It  is  found  bettefl 
agreeable  wheu  mixed  with  caniphurated  olive  oil  or  with  c-arb<;»lici 
oUve  oil.  The  throat  aud  fauces  in  these  diseaaee  should  also  j 
with  Goody's  fluid  or  a  weak  solution  of  sulphurous  acid.  AI 
from  tlie  nose,  eye?,  aud  mouth  should  be  rci'cived  upon  I'ags 
diately  burued,  or,  if  upon  towels  and  handkcrchiefe,  theae 
in  a  solution  of  chloride  of  lime.  The  stools  should  Im?  disiniki 
solution  of  bichloride  of  mercury,  one-half  ounce  to  the  gallon  ol 
and  all  clothing  treated  by  placing  it  in  boiling  water  to  which  ha 
added  two  ounces  of  chloride  of  lime  for  each  gallon.  With  regjfl 
disinfection  of  the  apartments,  furniture,  and  hangings,  an  obei^ 
the  directions  in  the  general  remarks  that  are  to  follow  will  be 
sufficient  for  all  purposes.  m 

Heat. — Extremes  of  temperature  have  long  been  know-n  tcO 
trous  to  animal  and  v^etable  life,  and  areduubtless  aamng  the  meet 
and  satisfactory  agencies  that  can  be  employed  for  disinfection.  0 
it  is  not  necessary  to  say  that  fire  will  destroy  the  principles  of  il 
since  it  is  complete  combusliou.  Heat  in  particular  has  a  powei 
constant  effect  upon  all  albuminoid  substances,  both  in  coagulating 
desiccating.  It  is  uudoubtetlly  the  Ix-st  means  of  disinfecting  bull 
rial,  such  as  betldieig,  curtains,  and  clothing,  and,  if  tlicy  be  prof 
posed  to  its  action,  all  the  contained  life  or  contagion  will  wrfc 
destroyed.  Heat  is  employed  as  a  disinfectant  in  several  ways, 
which  may  be  mentioned  dr\',  moist  or  boiling,  and  steam  heat.  T 
sons  and  Klein  have  made  luimerous  and  elaborate  exjK'riments  bot 
degrees  of  heat  and  on  the  time  necessary  for  disinfection.  The  n 
their  investigation  show  that  dry  heat  is  best  adaptetl  to  rlie  usual  | 
of  disinfection.  Ordinarily  this  kind  of  heat  can  [te  supplied  by  a  ' 
laundry  drying-closet  or  a  baker's  oven,  and  will  be  sufficiently  pov 
destroy  all  contagion  unat^companied  by  spares.  Dry  lieat  has  one  | 
objection,  however :  it  penetrates  bulky  and  badly-conducting  su 
very  slowly,  and  the  time  usually  allotted  for  the  destruction  of  gen 
too  short  for  it  to  be  effective.  Hence  if  the  drying-closet  or  oven 
the  articles  should  remain  in  it  at  least  four  hours,  and  the  tern 
should  not  be  below  200°  or  225°  F.,  the  latter  Ijeing  much  better 
respect  to  the  amount  of  heat  that  can  be  borne  by  ordinary  fabrics 
ing  is  said  to  occur  at  ditferent  tenn>eratures  in  different  materials, 
woollens  are  always  scKjnest  affected,  and  should  be  carefully  watch 
avoid  these  bad  effects  in  them,  the  temperature  should  never  exce 
F. ;  and  even  this  may  in  a  majority  of  cases  be  too  much  for  the  fini 
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Jhk-  heat  is  generally  applicable  tu  all  that  rlass  of  gcMxIs  wliirli  ran 
i,  ami  is  said  to  l>e  materially  aided  in  |M*netnition  by  the  addition 
■10  amount  of  moisture,  thuugh  the  moisture  is  of  no  assistance  in 
'■•'  destruetion  of  the  germs. 
-ay  lias  Ikvu  successfid  in  destroying  the  infective  principle  of 
t  fever,  contained  in  elothing,  by  means  of  a  dry  heat  of  only  140*^  F, 
for  three  hours.     Mo^t  anthoritit's,  however,  reeommend  a  temper- 
^oT  at  least  225°   F.  for  all   kinds  of  exanthematons  disease,  such  as 
QXf  measles,  chicken-pox,  atid  the  like.     Sternberg's  investigations 
t€  that  the  various  germs  i>erish  at  the  following  temperatures: 


opnI  bacillu-' 

.    182.8»F. 

j«x  bncillu- 

,     laOL"  F. 

itaocnocuii  . 

,    ia6.4*'  F. 

imla«M  baciiliis    . 

.    .    212°     F. 

Cholera  buotGria  f  Kwh)  .  .  125.6'*  F. 
Mieroooccws  Pttsteurii  .  .  .  140°  F. 
StAphylococcud  p,  aureus    .    136.4*'  F. 


has  found  that  liacteria  in  general,  free  from  spores,  cannot  resist 

rralun*  of  212°  F.  for  many  minutes,  and  that  if  it  is  continued  for 

ir  ami  a  half  they  invariably  jjerish. 

tu  the  action  and  rt'sults  of  moist  heat  or  Ixjiling  as  a  disinfectant, 

!  are  not  very  satisfactory.     Still,  if  the  boiling  be  kept  np  for 

hours,  and  a  little  earbolie  acid,  or  chloride  of  lime  or  of  zinc,  lie 

to  t\w.  water,  tlie  results  can  be  relied  upon   as  et^ective.      8tionld 

he  any  doubt  alwut  the  destruction  of  the  germ   when   lodged  in 

or   other  articlc^s  of  similar  cliaracter,  we  shoidd  not  hesitate  to 

lifj?  the  highest  dry  heat  compatible  witli  the  satety  of  the  g<*o(ls.    The 

fabrics  will  withstand  for  a  reasonable  time  an  elevation  of  225°  F., 

linens,  i-ottons,  and  wmillens  may  be  trusted  to  it  without  the  appre- 

Hii.u-in  ..f  any  injury  or  danger.     Two  hours  of  dr\'  heat  such  as  has  Ijecn 

'  vrill  be  amply  sufficient,  and  no  evil  consequence  will  follow  either 

.  ty  of  the  g^xxls  or  in  the  form  of  disease. 

...Ill  \»  Considered  to  t)e  a  rapid  and  powerful  disinfectant,  experience 

pretty  o>nclusively  that  at  212°  F.  it  will  destri>y  all  t-ontagion, 

ct^mplcte  penetration  by  steam  for  five  minutes  is  found  capable  of 

jh!y  <lisinfecting.     Koch,  Pai*sons,  Klein,  ami  T^ocfler  alt  are  agrecil 

Ithi*  particular.     Steam  pcuetrat<'s  far  more  rapidly  than  dry  heat,  and 

more  destructive,  in  the  time  occupied,  to  all  germs.     A  pressure 

aty-five  pounds  is  stiid  to  assist  materially  in  its  destructive  action. 

CneuiCAL  Disinfectants, — Th(*se  are  cmploycil  in  tin-  form  of  gases, 

lOMis,  and  eolids. 

G«j?r»>ti8  subetanees  are  employed  principnlly  for  aerial  fumigation,  and 
It  ipplicabh;  for  the  disinfection  of  apartments,  etc.     I  shall  not  under- 
(o  enumemte  the  various  articles  of  this  c]am  that  have  been  used 
ttmr  to  time,  but  shall  simply  eonfiiie  myself  to  a  description  of  a 
the  leading  ones,  such  as  experience  demonstrates  to  be  effective. 
ouinbcr  of  chemical  substances  are  known  to  evolve  oxygen  very 


^0* 


4  mmd  «aiaB; 

^mtfoi.  mad  da^pndble  •dor,  m\ 
\higaktd.   Gorftea de lUnrvM, i 

Mtioo  it  Mfpinaed  to  be  doe  to  its  p0««rto< 

CiMMMtUV  gf*'—^  ****—*  BWllCr.      f  €C  lae  < 

Mdb  ChoMUHi  collie  feci  of  air  space.     TbesolpiMr^ 
pooriiH^  oner  ittvoortltiwciiiinesofakniialaadapplTiBgali^^blid 
Hie  roon  during  the  entire  period  rf  fhmigtinn  Aoald  be  kepi 
ckiHy  Aod  aboQt  tweoty-lbiir  bomB  aflcrwds  opened 
tilsiiofl  a]lc/ved«     Before  oang  this  agcul»  bovfiver,  all  cwpete 
taken  ap^  tlic  wall-paper  removed  and  bomed,  tbe  baiigiiig;^ 
looKOcd,  and  eveiy  pait  ezpoaed  so  that  tbe  pa  can  peneCnte 
wbere.    Tbal  fful|)hur  dioxide  baa  a  direct  action  opoo  tbe  vilalttT  of 
gCTHM  of  dtflPiMe  follows  from  tbe  otatement  made  br  Stenibeig,  wba 
''In  tile  proportion  of  one  to  two  tbooaand,  in  an  aqoeoos  oulatioay 
ktllit  mjcrooooci  id  two  hoarB."     Kocb  asserts  that  anthrax-lactlli  ue 
iftwyeA  in  a  one-pcr-cent.  Bolutioo  in  thirty  minutes.     The  e: 
Baxter  led  him  to  tlic  cvuclusion  that  **  it  is  the  most  powerfn] 
inftxinut  kuoM^n."    Sulphurous  acid  and  sulphur  dioxide  are  both 
hy  rhlorine  aiwl  p'-nuanganate  of  potassium,  and  should  nrver  be 
conjum.'tion  with  rithcr.     The  great  solubility  of  sulphurous  acid 
it  one  of  the  ra<jst  valuable  substances  with  which  to  disinfeet  liqi 
Dr  F>l*<in,  of  thr-  Xow  York  B*xinl  of  Health,  in  a  recent  report,  say^ 
milpliur  dioxide  i-.  the  most  practicable  and  reliable  means  that  he  hasev 
M'4'n  ctnphtyril  for  (he  disinfection  of  the  exanlhemata  and  diphtheria. 

Vidarinc. — Tfii'*  is  a  j>al<_'  yellowish-green  gas  at  ortlinar)"  tcmpe 
ulioitt  twi»  and  a  tialf  (inns  as  heavy  as  onliDary  air.  It  is  a  powem 
oxidi/iug  ngcnf,  and  extremely  irritating  to  the  air-passages  when  inhal€l 
It  tlecfirnpoHf**  ammonia  and  sidplmretted  hydrogen,  and  affects  all  eol 
pouiidM  ariHiiig  from  the  putrefaction  of  organic  matter.  It  is  common 
WM-ii  for  ihf  smne  |*nrjKise  an  sulpliur  dioxide,  and,  like  that  agent,  rendc 
(he   txTiipation  of  the   ajwirtments   temporarily   iniiKissible,      It   bleach 
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mmttcrs  aiwi  destroys  odors,  either  by  withdrawing  hydrogen  or  by 

OTidatiou»     Chlorine  is  usually  generated  by  nieaius  of  chloride  of 

il  either  with  water  or  with  dilut<?  sijJphui*ous  acid.     There 

il  i>(>pular  disinfectants  which  contain  this  gas  in  sufficient  projior- 

[to  bo  nf  st'rvic* :  ainoug  these  may  tie   oiontiuned  Platt^s  ehhtridcs, 

miieV  solution,  and  Javelle  water.     Chloride  of  lime  is  often  used 

llio  addition  of  an  aeid^  beiug  scattered  as  a  powder  in  vaults, 

,  and  gutters.     Bromine  and  ioilitie  have  properties  similar  to  chlo- 

B^h  they  are  not  so  powerful  in  their  aetiun,  and  should  not  be 

I  when  l»ettcr  substances  can  Ix?  procured.     Iodine  can  he  libemtcd 

simles  by  simply  applying  heat  underneath  a  plate  upon  which 

uvt  besen  scattered. 

ligation  shtjuld  always  be  r^arded  in  the  light  of  an  accessory,  and 

1  tc,  when  practicable,  accom|janied  by  the  processes  of  baking,  steam- 

wa^^hing.     All  the  wood-work — walls,  flocirs,  and  furniturt — must 

sbbiil  down  and  washed  with  a  solution  of  carbolic  acid,  one  pint  to 

,  of  water,  or  a  solution  of  bichloride  of  mercury,  an  ounce  to  the 

I  of  wttter,  and  the  clothing  and  beildiug  hakeil,  or  w.T^ihcd  in  a  solu- 

..r.?il,inde  of  lime.     A  lliilure  to  make  these  processes  complete?  by 

ugle  place  or  article  overlooked  will  create  a  new  centre  for 

,  mod  all  the  work  will  have  been  in  vain. 

Aci(L — ^An  important  advance  was  made  in  disinfectants  when 
I  of  this  substauce  were  discovered  and  brought  forward.     The 
i  advantage  of  it,  as  a  liquid,  is  that  it  is  slightly  volatile,  and  there- 
of being  sprinklctl  iu  ajiailments  and  upon  substances  wlierc 
penetrate  evcr\'  corner  and  crevice  and  be  of  service.     It  re«piires 
twenty-five  parts  of  water  for  thorough  solution,  and  in  this  pro- 
IB  a  powerful  disinfecting  IJtpiid  against  all  contagiou.     It  ctjagu- 
ialbitiiien  in  tlie  proportion  given,  and  enters  i-cadily  into  union  with 
Bttbfltaiioes  wherever  it  meets  them.     Dr.  Sansom  has  shown  that 
are  of  carlxdic  acid  and  glycerin  is  a  delicate  and  effective  appli- 
for  difiinfecting  disease  in  the  skin.      Its  chief  proi>eriy  and  that 
rcompouniU  a^^swiatctl  with  it  is  the  power  of  destroying  vegetable  aud 
I  arganisms  and  preventing  putrefaction  aud  fermentatiou  iu  thciiL 
JoriiU  of  mrrcnrt/  in  solution  is  the  most  powerful  atid  remarkable 
ifiertant  known  to  science.    Investigation  shows  that  it  is  a  dcadl\'  (>oison 
'  sll  the  lesser  forms  of  life,  which  it  kills  instantly  when  em|)loyed 
I  ii  pmper  quantities.     It  caimot  lie  iiswl  in  connection  with  lead,  tin,  or 
Ipw,  owing  to  its  c«jrroding  tpialitics.     Its  jMtwer  to  di'stroy  germs,  even 
I  A  dilute  solution,  i&  unique.     In  the  pro}3ortiou  of  one  to  five  hundred 
Itality  iu  ten  seconds,  in  one  to  two  thousand  in  one  and  one- 
^^    _-i_^i»js,  and  in  one  to  twenty  thousaud  in  from  firtcen  to  twenty 
^HrtOL    Thus  it  will  be  seen  tliat  tme  is  an  element  always  to  be  eon- 
WSfid  when  the  solutions  ai*e  usc<l  in  ordiiiaiy  pr(»portions. 

pThe  iact  that  corrosive  chloride  combines  with  albumen  leads  to  the 
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conclusion  that  it  interferes  somewhat  with  the  process  of  destruction,  &:m 

this  is  jihvays  to  Ix*  remembered  when  usiiin;  it  as  a  disinfectant. 

The  following  solution  is  reeoniineuded  by  SternlM^'g  as  quite  eapa^t 
of  killing  all  the  germs  of  infectious  diseases :  bichloride  of  merciiry,  fV* 
ounces;  sulphate  of  copper,  (me  pound  ;  water,  one  gtdlou. 

Dr.  Parsons  recomraends  the  folhjwing  sttkition  iis  suitable  for  clotlki*:] 
excreta,  etc. :  bichloride  of  naercury,  half  an  ounce;  hydri»rhh»ric  acid,  oi 
ounce;  aniline  blue,  five  grains;  water,  fi\'e  gallons.  Mix.  This  is  tl 
standard  Solution  No.  1  of  the  Public  Health  Asswiation,  and  has 
tested  thoroughly.     It  should  be  labclletl  **poisiin." 

Sewage. — A  large  number  of  substances  have  been  proposed  for  tfi* 
disinfection  of  sewci-s,  eesspools,  and  \\-atcr-closcts.  The  mercurial  micrm^ra 
salts  are  not  applicable  to  sewers  or  drains,  owing  to  the  fact  that  "tzliej 
corrode  the  metallic  pipes.  Carbolic  acid,  crude,  disstdved  in  water  iii».  th 
jirojHjrtion  of  one  to  fifty,  is  a  very  efficient  ari'cstcr  of  deconipositio:»^3  i 
tlrains  and  cesspools,  and  is  in  every  way  prcfcr-able.  C'alvert^s  pox'^-'^ei 
composed  of  about  twenty-five  parts  of  carbolic  acid  and  seventy-five  ^^*irt 
of  alumina  and  silica,  is  applicable  to  the  same  conditions  of  use  as  quB-icfe 
lime. 

The  solid  absorl>pnt  disinfectants,  such  as  dry  earth,  charcoal,  sul|">liat( 
of  iron,  chloride  of  zinc,  and  chloride  of  linic^  will  be  found  to  Im?  cffi<:^'eul 
in  drains  and  sinks  under  oixlinary  circumstances.     It  should  be  stnicth' 
eujojjicd,  however,  that  under  no  circn instances  are  tlic  dejecta  of  yc^llow* 
fever,  cholera,  and  typhoid  fever  jmtients  to  be  emptied  into  sewers  or  i)r^vv- 
vaults  until  tlun*  have  Wn  thoroughly  disinftH'twl  by  the  standard  solution 
of  mercuric  chloride  which  has  be<?u  rccommcjidctl.     Filth  such  as  is  found 
in  closets,  sinks,  aud  privies,  it  should  be  rememljored,  is  the  chief  soiin« 
of  luitrition  for  (he  different  disease-germs,  and  therefore  such  places  caii'iiJ^ 
\)e  too  clean  nor  avoided  too  widely.     Let  them  be  cleaued  out  often,  drt^'J' 
being  disinfected  ;  and  do  not  allow  aocumulations  to  take  place  under  »".V 
circumstances,  always  remembering  that  lad  odoi-s  are  the  licst,  if  iit*^  ^ 
certain,  indication  tbat  something  is  out  of  order  aud  that  thei-e  isdaiig^ 
ahead.  f 

Sternberg  advocates  a  dilute  chloridc-of-lime  jwwder  c<;>mj^K>sed  of  one 
pound  of  chloride  of  Hnie  and  nine  pounds  of  plaster  of  Paris.     Thi^ 
clean  to  handle,  and  c^iu  Ix^  sprinkled  over  everytldng  fearlessly. 

Perchloride  of  iron  is  useftd  for  the  disinfection  of  sewage,  and  wheit 
adckd  to  it  throws  down  a  precipitate  of  ferric  oxide,  which  is  due  to  if* 
action  niKJU  the  sulphide  of  amnioninm  nearly  always  present  in  sewagt'. 
It  is  conjectured  that  this  reaction  leads  to  the  liberation  of  sulphur,  >vhi'*" 
in  tTirn  acts  as  a  disinftt'tant. 

Permanganate  of  potassium  prevents  putrefaction  in  sewage  for  a  shof* 
time,  and  also  acts  as  a  deodorant ;  but  it  is  necessary  t*)  use  it  in  large  aud 
a^iiensive  quantities  to  get  these  results,  aud  heuee  it  is  not  practical 
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The  subject  before  U8  ia  r«idily  divided  into  the  two  brandies  of  per- 
IsaUtDJ  external  hygiene.  Uuder  tlie  former  we  shall  consider  the  facts 
lCp;Ood  or  |KK»r  health  in  the  individual,  his  habits  and  oixjujwtions  as  a 
leMu",  and  their  iufluence  ui>an  his  development.  In  doing  this,  the 
Hpms  of  nKL-diciiic  and  ediumtional  sfieiit*  elionld  \je  eombiued.  The 
PHd  part  of  the  pajx^r  will  indnde  sueh  arehiteetural  and  engineering' 
fcttHii  ss  seem  useful  in  establishing  external  conditions  favorable  to  health 
lod  I  nomm]  development 


I.    PERSONAL  HYGIEJNE. 

obvioas  tlmt  we  must  here  exclude  fnmi  consideration  a  great 

her  of  matters  which  apply  ctjiially  to  all  children,  whether  inmates 

tf  adkoolfl  or  not,  and  that  we  must  limit  the  discussion  to  such  things  iia 

■ii[pecially  under  the  influence  of  the  school  and  its  work.     Under  this 

^UUrtion  we  find  that  tlie  ftuhjcct  unavoidably  presents  itself  in  the  form 

of  i  list  of  complaints :  it  might  with  equal  propriety  be  termed  a  "  School- 

TV  nflTections  which    originate  in  school-influences   may  be   roughly 

into  those  in  which  oven^ork  is,  in  a  general  way,  the  chief  cause, 

which  are  not  so  caused.     Overwork  and  deprcssttl  vitality  are 

f«9ponsible  for  the  following  complaints  in  6chool-t*hildren  :  ih's^ 

fiV*'tti  headache,   nervous  derangements,  chorea,  epilepsy,  neunistheuia, 

bckaehe,  menstrual  disorders,  and,  in  some  cases,  consumption.     Spinal 

Mwnitii*,  and  diseases  of  tlie  eyes,  are  (X)nveniently  treatixl  apart  from 

1^  lift  of  affections.     The  subjwt  of  ptiysic-al  ctliication,  and  a  discussion 

tf  Kbool'programmes  of  daily  work,  conclude  this  part  of  the  subject. 

AILMENTS  FROM   DEPRESSED  VITALITY. 

Pbjlkml  debUity,  in  one  form  or  another,  is  plainly  a  chief  cause  of  the 
numerated  below,  although  in  some  cases  it  is  Deeessary  to  allow 
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largdy  for  t!ie  presence  of  other  causes,  as  in  the  case  of  eye-diseases 
spinal  deform ity. 

The  public  schools  of  this  country  have  often  been  aociised  of  ( 
working  the  puptls.  In  the  discussions  of  this  subject  it  has  naturally 
pened  that  physicians  have  Ijeeii  promiueut  as  accusers,  while,  just  as 
naturally,  many  teachers  have  shown  a  tendency  to  excuse.  Some  of  the 
most  eminent  educational  authorities,  however,  have  bct^n  most  severe  in 
their  comments  on  thf  exiritiug  additions  of  strliool-life. 

It  is  to  be  feared  that  the  schools  of  B^3ston  set  the  example  of  *'  high- 
pressure  education"  to  tlic  rest  of  the  country.  Such  is  the  testimony  of 
the  late  John  D.  Philbrick/  so  long  superintendent  of  the  schools  of  that 
city,  who  gives  a  striking  picture  of  the  way  in  wliich  it  was  introduced. 

According  to  Philbrick,  the  schools  were  in  a  lethargic  state  previous  to 
1845,  when  the  influence  of  Ilorat-e  Mann  ai"ous«!  them.  At  tliat  time  theH 
oldest  classes  of  the  grammar-schools  (about  the  age  of  fifteen)  were  firtstH 
subjected  to  compHUive  wriUen  examinaliona.  This  woke  them  up  to  an 
intense  activity;  '*  the  highest  kind  of  liigh  pi-essurc  was  inaugurated  in  a 
day."  The  competitive  examination  was  di.scontiuued  after  a  few  years, 
but  the  fear  of  it  survived,  and  effttrts  were  constantly  made  to  revive  it. 

Examinations  at  all  stages,  and  very  fr«iueutly  rcpated,  are  a  charac- 
teristic of  recent  plans  of  t^hication.  They  are  extremely  useful,  in  fact. 
But  they  are  worse  than  futile  when  instituti'd  merely  to  make  a  visible 
showing  for  work  already  well  done,  or  when  a  child  who  has  been  faithful 
for  a  year  is  kept  in  needless  but  anxious  suspense  about  his  promotion. 
Examinations  have  als<i  a  habit  of  coming  at  t!ie  close  of  the  spring  term, 
when  evcryboily  feels  tired ;  some  schools  wisely  susjiend  other  work,  to 
give  as  much  ease  as  jwssilile,  at  that  time.  Jfurh  of  the  English  expe- 
rience with  competitive  examinations  goes  to  show  that  they  exert  a  moet 
noxious  influence  upon  the  youth  who  are  being  bixH.1  up  by  the  forcing 
process  for  the  purpose  of  pjisfiing  them,  in  hoj^ies  of  getting  apiw^intments. 

Measured  by  the  staudarti  of  the  German  schools,  our  children  do  not 
have  much  overwork  to  complain  of.  Ten  hours  a  day,  study  and  recitation, 
is  a  common  ret|uirement  in  gymnasia  (classical  schools)  for  Ixtys  of  ten  to 
fourteen  years  of  age ;  with  us  the  work  done  in  *'  high  sc^iools"  from  the 
age  of  twelve  to  eighteen  varies  fi-om  six  to  about  seven  and  a  half  hours 
for  average  pupils ;  in  colleges  it  is  about  eight  hours,  and  at  West  Point 
and  Annapolis  nine  or  ten  at  most.  These  requirements  for  American 
schools  are  not  excessive.  But  it  is  beyond  a  doubt  that  we  compel  younger 
children  to  attend  too  long.  If  a  cliild  enters  a  primary'  schix)l  at  five,  he 
is  kept  three  hours  in  the  morning  and  two  in  the  atlernoon, — rir  fully  two 
hours  tot>  long  for  his  good.  He  is  kept  in,  nominally  at  work,  fair  beyund 
tlie  period  for  which  he  has  the  power  to  use  his  mind  at  the  work.  The 
researches  of  Edwin  Chad  wick  have  furnished  us  with  data  governing  this 
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point,  which  have  never  been  set  aside.     He  states  that  a  fhlld  from  five  to 

8»*ven  vears  old  is  able  to  attend  to  one  siibjei't  for  about  fiftct'u  iniDiites, 

wliiVh  shoidd  be  the  length  of  a  lesson  ;  from  seven  to  ten   years,  alx>ut 

twt'Dty  minutes ;  from  ten  to  twelve  years,  about  twenty-five  minutes ;  from 

twelve  to  sixteen  or  eighteen  years,  about  thirty  minuted.     The  total  power 

of  attention  for  one  day  is  somewhat  in  projMjrtiou  to  this.     It  is  a  disgrace 

to  our  communities  that  they  insist  on  having  the  little  ones  sent,  more  to 

be  taken  care  of  tlian  tauglit,  for  the  same  number  of  hours  that  make  a 

fcflnker's  day.     Every  minute  in  school,  after  their  power  of  atteutiou  is 

exhausted,  is  given  to  forming  the  habit  of  inattention,  %vhieh  is  clear  loss 

to  education.     That  health  must  suffer,  is  et^rtain. 

The  city  of  St.  Louis  fixes  tlie  age  for  admission  at  seven  ;  but  there  are 

numerous  kindergartens  which  take  younger  childreu.    The  kindergarten  is 

one  of  the  best  charities  of  modern  times  ;  it  teaches  neglected  chihlreu  habits 

of  neatness,  order,  punctuality,  civility  j   fecKls,  washes,  aud  clothes  them 

when  ne<'essary  ;  keeps  them  lialf  a  day  in  an  atmosphere  of  physical  purity 

awl  health,  and  must  be  classed  as  the  best  evidence  of  what  schools  may  do 

for  hygiene.     On  the  otiier  hand,  the  kindergartens  for  children  of  wealthy 

parents  are  not  wholly  free  from  the  charge  of  over-stimulating  their  pupils, 

There  is  a  constant  tendency  among  the  new  teachers  to  urge  and  arouse 

children  who  are  doing  well  enough  already  :  I  quote  the  words  of  a  very 

^^T^orienced  senior  teacher.     Some  childirn,  in  fact,  are  too  much  aroused, 

Oiid  have  to  be  removed ;  but  the  dauger  is  understood  ;  and,  on  the  whole, 

'nese  children  also  receive  moral  lessons  that  are  of  iuestimable  value. 

The  fault  of  the  old-fashioned  scho(il  was  in  neglecting  tlie  pupil's  un- 
*^*?rBtauding  of  the  subject  and  his  Interest  in  it.  These  points  have  now 
l^^^^n  so  thoroughly  studied  that  it  seems  as  if  lessons  had  become  far  too 
***torpsting  for  s<.>me  children,  A  bright  boy,  making  no  progress  in  a 
^'^^■Tiraon  school,  is  transferred  to  a  *'  Quiney**  school  and  beconu:«  devoted  to 
^^*icly,  but  he  has  to  be  taken  out  every  few  mouths  to  rest  his  brain.  The 
^^^oher  ought  of  right  to  be  taken  out  for  the  same  pui-pose,  but  she  holds 
^^t— by  the  aid  of  cotfee. 

A  very  exaggerated  notion  is  entertained  by  some  parents  regarding  the 

'^"alueof  primary  work:  as  if  chililreu  at  the  age  of  five  could  be  said  to 

*^*<?  students  in  the  proper  sense  of  the  word.      Schooling  at  tiiat  age  means 

Something  radically  different  from  what  comes  later.     In  the  words  of  W, 

i»  Harris,  "  We  do  not  h:)ok  so  much  to  the  gain  in  intellectual  possessions 

to  the  training  of  the  will  int(>  c(*rrect  habits,  duriug  the  years  previous 

to  the  seventh."  '     In  protest  against  the  popular  delusion  about  losing  7io 

t»m^,  there  is  an  occasional  expression  of  individual  will,  like  this:  *'I  kept 

^y  little  girl  out  of  school  till  she  was  eight  (or  ten)  years  old,  and  now  she 

'^  "P  with  the  rest."    There  is  a  certain  nundx-r  of  bright  excitable  children 

*"0  are  benefited  by  this  postixjnement  of  school-life. 


>  St  Louia  School  Report,  1872-73,  p.  la 
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A  general  view  f)f  the  state  uf  our  schtwils  has  often  been  attempted  ;  the 
results  arrivetl  at  have  uut  l>cen  entirely  eoua>rdant,  but  all  rt>ports  diovr 
the  natuix^,  at  lea^it,  of  the  evils  eomplained  of,  however  widely  the  estimate; 
of  their  extent  may  differ. 

As  suggestive  of  the  state  of  things  at  present,  the  writer  gives  the  results 
of  two  inquiries,  one  favorable,  the  other  not. 

The  firet  case  is  that  of  the  high  whool  at  Cleveland,  Ohio,  investigated 
l)y  authnriztMl  nnxltcsd  authority  in  1881.^  It  is  stated  that  nearly  «.'veuty* 
five  pr  eent,  (►!'  the  girls  had  left  school  on  aeeount  of  ill  he^ilth,  or  partly 
so,  and  that  thirty-three  per  cent,  of  the  boys  were  compelled  to  leave  (ttt 
aecNHint  of  physical  troirliJes-  III  health  increased  almost  uniformly  in  |iro- 
portion  tt>  the  amount  of  outside  study,  and  inversely  to  the  arnouut  of 
recreation  indulged  in.  The  following  table  divides  the  girls  into  four 
classes,  acct>rding  to  the  numlx^r  of  hours  of  study. 

StatUtka  relaiing  to  the  HetUV^  of  the  One  Jfundrrtl  a  rut  Eighty-Six  OlrU  belonging  to  iht 

Cterrlartd  High  School. 


Btatb  or  Bkaltr. 


Hcuhh  poorer  while  at  school  .   .   .  percent 
Health  very  pour  while  at  school    .        '« 
Appetite  deningt'd  whifc  at  ^hool  .       " 
Sk-ep  deranged  wliile  iit  schfKjl        ,        •• 
Troubled   with  huudacbe  while   at 

school «' 

Troubled  with   back-  or  aide-ache 

while  at  whool    ........        " 

Troubled  with  weak  eyes  while  ftt 

&t'htKil ^* 

Eyes  fftiled  eince  entering  scIio<il     .        •* 
Menstrual  syinplorns  were  known  .    number 
Menial ruuliou    tin    uiiuid    while    at 

s(*)nK>l , jior  eent. 

Menslnmtion    derangtHi    w^bilb    at 

school ** 

Slenstruation   fpwjuent  or   profuse 

while  ut  sM'hool '* 

Menstruation      jkrnnly,      irregular, 

jittinful  while  at  school  .    ....        •* 


HocBfl  Studied  out  or  Schoou 


Under  two. 


29 
14 

7 
7 

22 

14 

29 

14 

5 

80 

20 

20 


From  two 
tofbur. 


70 
40 
44 

18 

62 

84 

39 
U 
40 

60 

50 

28 

35 


From  four 
to8ix. 


93 
66 
47 
37 

81 

67 

36 
18 
31 

19 

81 
26 

71 


Oterdx. 


IM 

W 

&9 


100 

45 

42 
17 

07 
38 
11 
3S 


"The  parents  of  seventy-six  of  the  one  hundred  and  eighty-six  gi 

attributed  their  trouble  in  part  to  the  stair-climbing.  The  irregularity  -^ 
tneals  neoessitatetl  by  the  one-session  system,  the  worry  about  rank  at>4 
examinations,  wvn}  arraigned  as  fanscs  by  others."  J 

The  iiemark  of  Dr.  William  GtMidpll,  of  Philadelphia^  has  the  sametetl 
deney  :  "So  commonly  do  I  find  ill  hcaltli  assctoiated  with  brilliant  l^r.'llolaf 
ship,  that  one  of  tlie  firs>t  questions  I  put  to  a  young  lady  seeking  ni^ 
advice  is,  *  Did  you  stand  high  at  school  ?'  " 


>  See  New  York  Medical  Becord,  November  12,  1881. 
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hiindi'ed  ; 
Hartford  hiirh  school 


ten 


els 


I 

I 
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The  case  of  the  roiing  lady  who  read 
in  pix  mouths  while  attciHliug 
l)lame  is  not  all  on  one  side. 

The  more  favorable  view  is  takeu  by  President  William  De  Witt  Hyde, 

of  Bowduin  College,  who  tias  just  collected  statistics  based  on  the  atij?wers 

of  one  hundred  and  fifty  teachers  and  physicians.     Of  these  one  hundrctl 

md  fifty,  one  hiindiXKl  said  there  was  no  ovenvork  in  the  schools  of  their 

city  ;  twenty  replied,  **  Not  generally,  but  in  individual  eases ;"  ten  iTidied, 

"Some  nervous  high -sc^hool  girls;"  til^KMi  did  nut  answer  directly ;  while 

only  five  (four  physicians  aud  (>ne  teaclicr)  found  overwork   in  school  a 

prevalent   eviL     Xearly  all  attribnletl  whatever  evil   there  is,  not  to  the 

amount  of  work  required,  but  to  the  worry  aud  anxiety  oecasionKl  by  an 

iroo-clad  system  of  grading  by  too  fi*equeut  aud  severe  tests  {I.e.,  examiua- 

^ou8 :  compare  Pbilbrick's  statements). 

It  Is  likely  that  these  respondents  are  correct  in  denying  the  frequency 
o^*  overwork,  if  that  be  measured  by  the  number  of  hours.  But  the  etfeets 
^^  anxiety  are  worse  than  those  of  carrying  heavy  loads. 

It  is  a  universal  t^miplaint  among  tt'achei's^  that  girls  rutn  their  health 
*>y  social  dissipation.  The  complaint  is  justified  by  the  facts,  and  it  applies 
^O  «dmo6t  all  ages  in  school.  Tlie  fault  is  in  the  age  we  live  in,  which  exacts 
^oo  much  and  too  early  display,  aud  expiisses  the  height  of  its  contempt  by 
tlje  word  **  slow." 

The  parents  of  school-lx>ys  and  school-girls  ought  to  consider  that 

**  society"  has  not  yet  begun  for  them,^ — that  school  is  entitled  to  tlieir  entire 

^t.rongth  ;  in  return  for  whicli,  the  selicMjl  ought  to  see  that  the  children 

grc*^v  into  the  possession  of  firm  healtli.     Many  bouixling-schools  deserve 

l>i-a.i9e  for  their  success  in  this  matter,  and  it  often  hap^wns  that  ehihlren  of 

**i<:*li  and  indulgent  j^arents  are  never  (juite  well  extx'])t  when  at  Injarding- 

«oliwl,  where  regular  hours  are  kept  and  sweetmeats  are  not  allowed  to  be 

^'"eocived  from  home.     A  return  to  old-fashioncHlj  English  notions  about  the 

^•al  lie  of  play  seems  to  be  making,  also,  in  boys*  schools.     But  it  is  the  girls 

tliatgive  most  anxiety,  because  of  tlieir  rcadin(?ss  to  undertake  double  ta^sks. 

Tbe  higher  schools  of  Coj>enhagen  have  been  i*ec*eutly  made  the  object 

or  research  by  Hertcl,  in  au  important  contribution,  since  translated  into 

Englisli,     The  result  in  figures  is  as  follows: 


GirU 


Bkai.thv, 
.      644 


SKKtY. 

978 
477 


90 


Total. 
3141 
1211 


j,-Iii  girls  the  percentage  of  the  sickly  increases  from  the  age  of  twelve, 
als  that  of  the  well  at  fourteen,  and  exci'eds  it  by  ten  ^ler  cent,  at  six- 
'<^*n.  The  term  **  sickly"  includes  aniemia,  scrofula,  nervfuisness,  headache, 
*><««c?bk*d,  curvature  of  spine,  eye-disease  ;  also  consumption,  organic  weak- 
**^^  of  the  heart,  etc. 

The  boys*  work  is  six  houns  a  day  at  si'veu  years,  rising  to  ten  hours, 
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often  more,  at  seventeen  and  eighteen.  The  girls  at  eleven  years  work  eight 
homi? ;  at  from  fourteen  to  sixteen,  alx)iit  nine  hours,  or  rather  more  thak 
the  hoys.  1 

The  work  of  Hertel  shows  a  state  of  things  which  is  probably  not 
unlike  what  i«  ftiuntl  in  a  large  part  of  Germany. 

DvsPEPJsiA. — This  is  an  established  uat tonal  trait  of  Americans,  and  a 
familiar  symptom  of  overwork  at  school.  The  first  point  to  be  noticeti 
htire  is  the  fact  that  it  is  not  (as  scH'ms  to  be  jKipularly  supp<>si'd)  a  Ivx-al 
trouble,  to  be  cured  by  S(jme  doses  of  medicine,  but  a  symptom  of  general 
want  of  force  in  the  system,  to  be  cured  by  fresh  air,  exercise,  food,  sleep, 
and  goml!  regimen  in  general. 

The  &cliOi*l  is  responsible  for  dys[3epsta,  in  some  cases,  by  iutcrferi* 
with  the  pupils'  op[>oiluiiities  for  regular  meals.  The  old  plan  gave  two 
hours  of  free  time  at  uuon,  during  wliich  children  luid  a  g<K>d  dinner;  the 
new  plan,  already  introtluceil  into  high  schools  and  beginning  t<j  creep  into 
tlu>se  uf  luwei'  grade,  keeps  the  child  from  nine  to  two  o'clock,  with  no 
food  except  the  wret^heil  ^'  Inneh^^  of  cake  and  sweets,  dismissing  him  (■ 
an  exhausted  state  from  the  day's  work,  to  seek  for  moix?  cake  or  pie  in  the 
cnplward,  or  else  to  await  th<i  family  supper  or  dinner  with  what  ixatiem 
he  may  command* 

The  privilege  of  having  a  whole  afternoon  to  one's  self  is  so  highly 
esteeniwl  that  we  shall  not  probably  see  a  return  to  the   old   plan.     A 
modification,  however,  by  which  an  hour's  recess  is  given  midway  la  the 
session  alfoi'ds  ample  time  for  the  consumption  of  a  pi'oj)er  lunch,  as 
the  custom  in  one  of  the  Chicago  fitting-sclHX)ls. 

Children  often  lose  appetite  during  the  eoui*se  of  a  school  year,  nor 
tliis  always  evidence  of  overpressure,  but  stjmetimes  of  mere  confinement 
to  the  house  and  want  of  exercise.  Some,  ]iarticularly  girls,  have  no  appe- 
tite for  breakfast :  tliey  must  not  be  allowed  tu  indulge  this  want  c>f  ap^ie- 
tite.  Very  many  think  it  worse  to  Ix?  tardy  than  to  lose  a  breakfast :  tliM 
perhaps  are  lazy  at  times  in'  the  morning,  or  have  Ik'cu  up  late  at  an  entep- 
tainment ;  or  they  may  live  a  great  way  irom  scIkhjI,  and  may  k^ave  home 
before  the  family  are  quite  ready  for  breakfast.  Many  teachei-s  notice  diil- 
dren  octasionally  coming  to  seliool  in  a  famished  state  from  such  causeB;  i| 
is  a  duty  to  st^'iid  them  home  at  once,  with  advice.  ■ 

Other  children  there  are  in  whom  this  failure  of  appetite  is  a  warning 
to  iuvestigate  the  day's  doings.     It  is  fully  as  btid  when  children  acqui 
habit  of  de|)endiug  on  a  cup  of  tea  or  coffee  at  brcakfiist. 

Headache. — The  causes  of  headache  are  as  various  as  those  of  d 
pepsia. 

If  there  is  distinct  excess  of  mental  work,  this  will  often  pi\>duce 
creased  irritability  of  the  brain,  and  disturbances  in  the  circulation  of  that 
organ.  There  is  not  a  very  great  amount  of  this  overwork  in  our  own 
schools,  ju'rhaps.  In  Germany^  and  in  the  eouutries  that  have  fnrnnrMl  their 
educational  systems  u|x>u  her  models,  excessive  study  is  the  rule,  and 
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^Hf  IS  coming  to  light  in  sumo  of  the  more  recent  statistical  reports,  as 
'well  as  in  a  general  popular  protest  against  tlie  cruel  exactions  that  are 
made. 

Guillanme  mentions  headache  by  the  name  of  "  c^phalalgic  sculaire." 
He  ftjund  two  hundred  antl  ninety -si.\  anunig  the  seven  hundred  and  tliirty- 
one  jmpils  of  the  College  Municipiil  at  Xeuehiitel  who  sutlered  fm|iiently 
from  headache.  The  girls  suffered  twice  as  ol\eii  as  the  boys  ;  the  younger 
cbllclren  were  also  great  soffei-ei-s.  Becker  found  among  three  thousand 
fire  hundretl  and  sixty-four  pupils  at  Darmstadt  twenty-seven  per  cent, 
mffering  more  or  less  from  headache  ;  lo  the  highest  class  of  the  gymnasinm 
over  eighty  per  cent,  complained.  With  headache  Guillanme  mentiuns  the 
frequency  of  nosebleedj^ — a  eoniplaiut  which  may  perhaps  ha  disregarded 
UQong  us. 

I>r.  J.  Cricliton  Browne  has  lately  given  statistics  taken  among  the 
hUT-fed  inmates  ftf  the  London  Board  stliools.  lie  draws  a  strong  picture 
of  the  uohappy,  under-vitalized  existence  of  this  class^  but  it  remains  open 
to  some  doubt  whether  the  blame  should  be  laid  so  heavily  upon  the  school- 
worlt  as  is  done  by  bim. 

Prof  N.  J.  Bystroff,  of  St.  Petersburg,  has  found  headache  in  five  per 
(^nt.of  the  children  at  the  age  of  eight,  rising  to  from  twenty-eight  to  forty 
per  cent,  at  from  fourteen  to  eighteen  years.  He  examined  seven  thonsiiud 
four  hundi-cd  and  soveuty-cight  children  of  both  sexes. 

The  headaches  suifered  by  hypermetropic  children  are  cured  at  once  by 
suitable  (convex)  glasses,  and  by  no  other  treatment.  The  public  ought 
t«>  become  aware  of  this  rather  common  class  of  cases.  The  imtients  are 
literally  unable  to  accommodate  their  eyes  for  reading  without  luirtfid 
pfTorti*. 

Nervous  Deraxoeme.vt, — The  term  nervous  derangement  covers  a 
wide  field.     One  of  the  coraraon  forms  among  school-children  is  sleepless- 
ness, or  restless  sleep  disturbed  by  dreams.     Chorea  is  brought  on  in  some 
predisj^osed  ehiltb'en  by  sch(x>l-work.     Either  of  these  conditions  should 
give  instant  warning, 

A  fair  statement  of  the  general  condition  of  city  public- school  children 
"^^  lx>en  given  by  Dr.  C.  F.  Fols<nm  :'  *'  Pale  faces,  languid  work,  |x)or 
Jippetite,  disturbcil  sleep,  headafhe,  and  what  is  vaguely  calkd  nervousness, 
^^  more  oommon  among  them  than  they  should  Ix^  among  children  of  their 
"8^  I  doubt  whether  there  is  an  exaggerated  prevalence  of  manifest  or 
^'♦"''-marked  diseases  of  the  nervous  system  among  them.  If  due  to  the 
*'*">ol-drillj  my  impressifm  is  that  they  come  for  the  most  part  later  in  life, 
J^^^  the  children  have  left  s<?hoo!,  and  liecause  of  constitutions  weakened 
'"■^tig  the  school-years,  instead  of  strengthened,  as  they  should  be." 

Tlie  impression  which  the  appearance  of  city  schoolchildren  made  on 
^  Writer,  when  a  visitor,  precisely  corresponded  with  tlie  above  statement. 


>  Six  Lectures  on  ScbooUHygieue,  Oinn  &  Co.,  1885. 
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Some  children  are  extremely  sensitive  to  the  influence  of  their  eomrad 
They  are  iiiitit  to  niingte  in  a  crowd ,-  they  lose  the  po^ver  of  expit^jsicai^  i 
themselves  in  reciting;  their  manner  betrays  mental  pain  and  constraiir»r,       ■ 
The  rigid  air  of  discipline  to  large  st^hools  keeps  many  iu  an  unnatural       * 
state.     Young  girls  entering  college  sometimes  stitFer  greatly  from  beiwg 
obliged  to  live  in  the  midst  of  crowds,  witli  so  much  less  of  j>ersouaJ  freedom       ^ 
than  young  men  enjoy  under  like  circumstances.  ^H 

Cjioiiea  (St.  Vitus's  dauoe)  is  maiuly  a  disease  of  the  time  of  boAAy^^ 
development :  the  gR^ater  part  of  tlie  cases  owur  from  the  sixth  to  th^^jft^-      . 
tcenth  year,  which  inchides  the  second  dentition  and  pul>erty.     It  beM^  '"'^^B 
to  the  class  of  diseases  which  may  spread  l>y  psychical  contagion  ai  — longn 
children.     Among  the  Hrst  symptoms  is  a  change  of  tenii)er  from  chee?^    rftii- 
ness  to  fretfulneas  or  apathy,  and  along  with  this  the  powers  of  atte««Btiou 
and  memory  fail  in  a  way  which  the  ti^acher  may  l>e  the  first  to  n^KLDtioe* 
A  child  suffering  from  chorea,  therefore^  is  nnfitted  for  ass<x^iating         with 
school-children  or  performing  acliool-work ;  and  tlic  first  step  in  the  tzzr^reat- 
ment  must  be  to  remove  it  from  school  and  stop  all  hcad-^vork  at  li^:^ owe- 
There  is  a  certain  numlM?r  of  children  who  jtosscss  a  predjsjrosition  to   -^>m- 
platnt«i  of  this  sort,  and  are  not  fit  mcmi)ers  of  ordinary  schools,  wit^fci  die 
strain  on  tlie  faculties  which  seems  a  nw^essar)"  attendant  u[x)n  our  s}-"'  stem 
of  large  classes  and  fixed  tasks.     Such  children  may  develop  well»  if 
catefl  fpiietly  and  with  much  o|)en-air  frcetlom. 

Epilepsy. — Children  liable  to  attacks  of  epileptic  fits  are  not  prr^p 
inmates  of  school- ho  uses.    They  are  often  l>ackwaiTl,  or  even  fccblc-mi\ 
They  are  usually  peculiar  in  temper, — easily  excited  and  falling  into 
governable  rages,  given  to  lying,  and  licentious.     It  is  impossible  to  rr'^^ian- 
age  them  by  the  ordinary  cc)nrse  of  discipline ;   they  are  not  uuden?*'  ^*^ 
by  the  average  teacher,  and  do  not  beh>ng  in  tlie  common  school,  bi":*^  ^  la 
those  spet^ial  establishments  where  their  nature  is  nudei'stood.     Besidca 
moral  danger  to  which  their  presence  ex|X)se8  the  scholars,  the  occurr^^"" 
of  an  attack  in  the  presence  of  young  people  is  a  thing  to  be  greatly  drtii^^o 
Fright  is  a  recognized  cause  of  epilepsy  in  well  i>crsons ;  and  a  prson      ^^^^ 
fit  is  a  spectacle  quite  ugly  enough  to  frighten  others  into  fits.     Add  to     "^f"^ 
the  facts  that  childhood  is  eminently  susceptible  to  nervous  imprcssi  *^"8|,, 
whether  of  fright  or  otherwise,  and  that  most  eases  of  epilepsy  originate'" 
childhotxl. 

Of  epilepsy  as  a  possible  consequence  of  overwork  in  scliool,  little  J"»i*.^J 
be  said.  The  connection  'Ms  not  prove<l^  but  we  tunnot  wholly  reject  ^''*l 
possibility  of  it."  * 

NEURASTHEXfA,  OR  Break-down. — A  Complete  failure  of  streri^^*» 
Ivodily  and  mental,  is  sometimes  the  reward  of  excessive  zeal  in  study,     -'^i 
partial  break-down,  implying  a  year's  semi-illness^  with  a  recovery  to  on^  ] 
half  the  former  working-jxjwers,  is  rather  common.     High  schools*  uonBiil^ 


*  NoLhnagel,  in  Zieimaen'a  CyclopRidia. 
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flcfimjls,  aiid  colleges  furnish  tlie  ca>;os.     The  following  one^  is  peculiar, 
heciiise  it  seems  to  point  to  defective  mental  training  as  a  eauet.'. 

A  young  man  of  goftd  antct^nlonts  and  physique  witcrt^  a  uurmal  school. 

His  memory  was  go<xi,  but  he  conM  not  ^viis\}  the  print'i|)los  of  the  instnic- 

tjon,  which  was  intrndetl  to  develop  judgment  in  tea^^'iiiiig  rather  than  to 

cram  with  information.     He  failed  in   his  work  Ixx-ansc  he  e<juld  not  make 

memory  take  the  place  of  judgment;   spent  protracted  hours  in  listless 

efldettvor;    became  dyspeptic,  lost  muscle,  develo^K'd   what  seemed  to  be 

hysterical  symptoms,  iiad  headache  and  neuralgia  (unknown  lieforc).     In  a 

few  months  he  went  home.     Several  years  of  rest  and  light  work  on  the 

farm  did  not  wholly  restore  him,  and  he  still  eomplaiuwl,  "  I  am  tired." 

Break-dowu  is  notoriously  wnimon  in  young  women,  and  exci'ss  of 
work  or  some  other  distinct  cause  is  usually  traceable.  It  may  i>ccur 
shortly  after  the  graduation,  ratlier  unexpwti»dly. 

Backache. — This  is  not  the  name  of  a  disciuse,  but  is  used  here  as 
designating  a  class  of  cases  descrilxxl  with  adminible  vigor  by  Ha  wan!  ,^ — 
Cftaes,  not  of  spinal  disea.se,  nor  of  uterine  disorder,  but  of  over-fatigue. 

"It  is  very  common;'  says  Haward.  *'  to  see  cases  in  which  such  sym[> 
tonis  (backache  and  weakness  of  the  spinal  muscles)  are  the  more  obvious 
evidences  of  over-fatigue,  and  in  which  a  careful  examination  will  reveal 
other  signs  of  the  same  evil.     This  is  es|x?ciany  the  case  with  young  girls 
of  feeble  circulation  (evidenced  by  their  cold  hands  and  il'd),  Avhose  en- 
thusiasm for  work  is  in  excess  of  their  physical  |K)wers.     They  rise  early, 
Itoiily  before  breakfast,  sit  long  hours  l.>cfi>re  the  piano  or  cfiscl,  or  attend 
»tig  and  frecpient  religious  services,  retire  to  rest  late,  take  insufficient  or 
intiutritioits  food,  and  still   further  exhaust  themselves  by  irregular  and 
fetiguing  exercise  undertaken  with  the  idea  of  *  working  off  the  effect  of 
over-study.*     At  last  comes  the  break-down ;  the  poor  girl,  >vho  has  been 
crainming  int<^>  one  day  the  work  of  six,  and  who  has  been  held  up  by  the 
fond  and  foolish  mother  as  an  example  of  industry,  piety,  and  intellectual 
cxcclipnce,  finds  lierself  exhausted  and  ill.     8he  cannot  sit  upright,  her 
"^^^  aches  terribly,  her  brain  feels  weak,  and  in  her  depression  and  anxiety 
*»*<?  thinks  she  has  some  serious  spinal  disease," 

Disordered  Menses. — Painful  or  irregular  menstruation  is  to  be 
ciassod  with  neuralgia,  ausmia,  headache,  and  the  like,  as  a  symptom  of 
^^'^''-pressure. 

^n  1873  a  work  was  published  which  attracted!  universal  attention  in 
*'^erica,  attacking,  as  it  secmetl  to  do,  some  cherishefl  features  in  Americau 
*^"<^tion.  The  book,  Dr.  darkens  "Sex  in  Education,"  was  certainly 
'ntten  >vith  the  intention  of  stirring  up  discussion  ;  and  it  succeeded,  The 
"^hoi.  affirmed  that  he  had  seen  vast  numbers  of  Mxmien  whose  health  had 
''^^^n  down,  as  he  thought,  owing  to  neglect  of  the  menstrual  function 


»  W.  H.  R^mse,  in  Michigftn  Board  of  Health  Report,  1880- 
"  Trefttis«  on  Orthopwdic  Surgery,  p.  148. 
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at  the  formative  period,  nni\  espa-ially  ttwiiig  to  over-study,  or,  rather,  nn- 
interrupted  study,  during  this  period.  TJie  purpose  was  to  show  that  girls 
needed  sj>ecial  care  while  the  menses  were  developing ;  that  the  healthy 
perfurmauce  of  the  function  is  so  imj>ortant  that  no  sacriliees  are  too  great 
wliich  fiirtlier  its  proper  establishment ;  that  for  many  girls  hard  study  was 
one  of  the  worst  thiugs  that  could  be  doue  during  the  monthly  i^riods  ;  that 
a  rest  was  imperatively  called  for  by  nature,  and  must  be  granted  **for  a 
single  day,  for  two  or  three  days,  or  half- work  for  two  or  three  days,'*  The 
iuferu'uee  drawn  from  these  imjxjrtant  truisms  Wiis  that  girls  cannot  stand 
tlie  strain  of  working  side  by  side  with  boys  in  high  schools  and  colleges, 
where  It  seems  neeessar}'  to  treat  all  alike  on  every  day  of  the  year.  If 
Dr.  Clarke  had  I'efraiued  from  certain  galling  expressions,  the  t*ine  of  the 
rejoinders  would  have  been  milder ;  but  his  end  was  attained,  and  tlie  public 
was  the  gainer  from  the  promlueuce  given  to  the  question. 

The  replies  matle  to  Dn  Clarke  showed  that  many  women  are,  appar- 
ently, complete  exceptions  to  his  rule  in  regard  to  an  absolute  need  of  rest 
every  month.  One  such  exceptional  lady,,  in  her  Ijook,  incidentally  states 
that  .s/i€  has  stttfxl  ten  hours  a  day  in  a  store  for  five  years,  without  the  least 
trouble;  a  remark  which  may  be  improved  by  us  as  the  (XM.^on  of  pro- 
posing a  new  rule  for  mixed  high  schools, — ^namely,  that  in  the  upper  classes 
ffiris  ought  never  (o  me  in  recitation.  Opinions  may  certainly  differ  on  the 
point  of  rules  for  school-go vernmeut^  but  at  this  day  there  are  many  masters 
who  are  accustonietl  to  make  allowance  for  girls,  even  to  the  extent  of  never 
giving  penalties  for  aWuce.  If  tlils  docs  not  mwt  the  case,  the  remedy 
ought  to  work  through  the  feminine  tact  of  assistants.  A  little  want  of 
tact  may  spoil  tlie  arrangement ;  a  word  of  complaint  about  frequent  ab- 
sences may  appeal  to  the  pride  of  the  girls  in  such  a  way  that  they  will 
accept  no  more  favors.  It  was  Clarke's  opinion  that  girls  could  get  through 
as  much  work  as  boys,  on  the  whole,  *'  working  in  their  own  way." 

The  principal  of  the  St,  Louis  Normal  School  states  ^  that  "  excuses  re- 
lieving the  students  tem|x>i-arily  from  work  ^ve  grante<l,  whenever  asked 
for  on  account  of  sickness,  without  further  explanation  ;  and  I  may  say 
that  it  is  my  belief  that  this  privilege  has  been  of  great  advantage."  The 
schwl  ill  question  is  exclusively  for  young  women. 

Consumption. — There  is  re^ison  for  believing  that  this  disease  is  rather 
frequently  caused  by  school-influences,  though  it  would  be  hard  to  say  bow 
fre<]ueutly.  The  stoiy  of  the  eases  brings  to  miud  those  of  "  general  break- 
down,"— the  familiar  **  nervous  prostration;"  the  general  list  of  causes  is 
the  same, — \md  air,  continued  overwork  without  rest  for  repair  of  waste, — 
and  the  difference  in  the  effect  is  doubtless  largely  due  to  hereditary  pr 
position. 

Bad  air  is  notoriously  influential  in  causing  consumption,,     **  The 
pure  condition  of  the  air  of  our  houses,  be  they  factories,  public  buildings, 
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fflwcOinp^Mmaefi,  has  much  to  du  with  the  great  prevalence  of  such  dia- 
•B  IS  plitlitfiifi  pulmonalis,  broiieliitis,  ami  |meumoiiia,  which  toi^ctlier 
■fct  op  QQAfly  one-quarter  of  the  total  mortality.  .  .  .  Un ventilated  ami 
omkd  workahops  and  schools  are,  moreover,  the  nui-series  of  strumous 
fatMStn  g^Deral,  which  sap  the  strength  of  the  erminninity.*^* 

IWIuIlowuig  observations  by  Parkes*  bear  uptni  this  point:  "  Uj^ually 
•  pnoo  who  is  ci:>mpelled  to  breathe  such  an  atniospher"  [vitiated  by  res- 
jnlieii]  is  at  the  same  time  sedentary,  and  |M>rhaps  reniaius  in  a  eonsirained 
fvitioo  for  several  hours,  or  jiossibly  is  also  under-fed  or  intemperate. 
BttylllowiDg  the  fullest  elfeet  to  all  other  ageneieSj  there  is  no  doubt  that 
^  brtatbing  the  vitiated  atmosphere  of  respiration  has  a  most  injurious 
Ad  on  the  health.  Persons  s<xju  become  pale,  and  j>artially  lose  their 
lURtlte,  and  after  a  time  tleciine  in  muscular  strength  and  spirits*  The 
italioii  and  nutrition  of  the  blo«xl  seem  to  be  interfered  with,  and  the  gen- 
ml  tone  of  the  system  falls  below  par.  Of  siML-etnl  tliscases  it  appears 
fjfwly  that  pulmonary  afteetions  are  moix.'  conimou.  Such  persons 
bcstaiDly  appear  to  funiish  a  most  undue  |)ereentage  of  phthisteal  eases ; 

i  »,  of  destnictive  lung-disease  of  some  kind." 

CWmichael  (1810)  and  Neil  Arnott  (1832)  dcscriltc  cases  whcix'  tlie  diet 
(rf  ■4i«>iU  was  excellent,  and  the  only  causes  for  the  excessive  phthisis  were 
ikefimlair  and  the  want  of  exercise.  In  fact,  ine<li*iil  testimony  lies  all  in 
ikfiiUDi!  dirpction.  The  presence  of  dust  in  the  air  is  a  very  fre<[uent  cause 
if Wandiiti^, asthma,  or  pneumonia  \n  various  trades,  and  ought  to  Iw  men- 
liwri  Iwtr.  Consumption  has  been  a  terrible  scoui^e  to  the  British  and 
llbffiimgn  armies,  ciiiefly  owing  to  the  impure  air  of  the  l>arracks.  The 
Wistnie  of  the  navy  ;  of  prisons  in  general ;  of  monkeys  in  menageriL'S, 
iaiodjer  tuiliappy  confined  creatures. 

In  Ammi-a  the  experience  of  Prof  R.  L  Bowdttch  as  a  sjieeialiet  has 
Whim  to  utter  repeated  warnings  to  the  misguided  parents  who  tirgje  their 
•«lily  rhildren  beyond  their  powers.  The  following  quotation-^  outlines 
w  hi^ry  of  this  class  of  cases : 

"A  young  person,  male  or  female,  walks  into  my  study  for  the  purpose 
*f  owaltatiuJi  in  regard  to  health.  I  observe  great  ixileness  of  iaee,  ex- 
*■•*  enucmtion,  and  trembling  steps,  combine*!  with  a  slight  ajugh,  and 
•nfcntly  more  or  less  difficulty  of  breath.  These,  if  combined  with  a 
*Wiin  iDtcJWtual  expression  of  the  face,  almost  inmietbately  enable  me  to 
fc^indow  a  history  somewhat  as  follows : 

« 

"^lunulaied  by  ambition  t(»  Ik*  in  the  front  rank  of  scholarship,  and 
^HBnng,  Qwiu(^  Ut  jioverty  or  the  known  wishes  of  i>arents,  to  obtain  rapidly 
■  «diKiti<»n,  tiie  jKJor,  scarcely  developed  child  has  been  lalioring  for 
saodbi)  ahravd  overworking  intellectually,  and  at  times  also  physically. 


*  Fox,  Sanitary  Ex»mlnfttion6  of  Water,  Air,  und  Ftx>d. 
•Hygiene,  1873,  p.  116. 

•  From  Article  in  the  Youth's  Compuniun,,  August,  1881). 
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Perliaps  the  victim  has  Wn  carried  maDv  miles  daily  to  and  from  school 
Stiuly  at  school,  in  the  cars,  aud  afler  retura  at  nii^lit,  sometiims  twelve  tc 
fourteen  hours,  has  Ix^eu  the  daily  rule.  [In  one  case  the  girl  went  fortA 
miles  daily  to  and  from  school,  in  all  weather,  whiter  aud  summer.]         ■ 

"Of  c<jurse,  utter  prostration  is  the  result.  The  apijetite  fails  or  be« 
comes  capricious  muler  severe  fatigue  and  irivguiarity  of  meals.  (iraduaJU 
a  cough  is  noticed,  aud  it  is  thought  *  a  cold  has  been  taken.'  ...  ■ 

*'  The  cough  and  tlie  educati«nial  ratv  continue  on  tt>gether.  Finally  i 
faOure  of  streugtli  manifests  itself,  and  then,  for  the  tiiirit  time,  the  parenfe 
begin  to  look  with  concern  at  the  appearance  of  their  cliild.  But  neithei 
child  nor  parent  thinks  of  giving  up  school.  Perhaps  it  is  towards  the  end 
(►f  the  term.  '  Only  a  few  weeks  more,'  and  the  covet^nl  prize  will  be  gained, 
and  then  rest  and  cure  can  lie  attempted.  .  .  ,  At  last  the  long-wished-for 
goal  is  reached.  The  first  honors  are  gainctl,  but  they  are  now  of  little 
comfort,  for  all  strength^  which  has  been  artificially  kept  up  by  the  excite- 
ment of  the  race,  suddenly  leaves  the  patient,  and  the  |nipil  d(X*s  nothing 
afterwards.  .  .  .  All  ideas  of  cure,  or  even  of  i>artial  relief^  have  dis- 
appeared," .  .  . 

It  is  imjiortant  to  note  that  the  blame  for  such  abuse  of  life  is  plao 
upon  the  pai-cnts,  rather  tlian  upon  any  stimulus  supplied  by  the  teacher 

If  a  chikl  has  herctlitarv  tendencies  to  ci^nsuniption,  it  is  imperative 
necessary  to  select  "  a  proper,  reasonable,  well-ventihitetl  scIkmjI  (esix 
one  in  which  the  frec(ueut  ojH'ning  of  windows  is  avoided).     No  ovenvc 
of  mind  or  IhhIv  should  Ik.'  |)ermittcd.     If  the  hcaltli  fail  at  all,  absoliil 
removal  from  s(.^h(>3l  is  re<|uired ;  travel  or  anything  else  should  be  unde 
taken  that  will  iuten^st  aud  kw|)  the  pupil  from  books  and  out  of  dool 
aud  let  the  education,  so  calletl,  take  care  of  itself." 

In  auntlier  jilace'  the  same  eminent  authority  remarks  that  "inai 
.suraptive  family  t!ie  steadfast  rule  should  be,  thai  th£  niind  be  wholly  sub 
vienl  to  tlie  boitif^s  welfare^* 

In  a  report  on  the  causes  or  antecedents  of  <r«>iisumption^'  the  opinio 
of  two  hundred  and  ten  correspondents  were  summc<l  up  as  follows.    Tl 
question  having  been  put,  "  Is  consumption  ever  caused  by  over-study  I 
school  or  college?"  tlie  answer  *^yes'-  was  given  by  one  lumdred  and  for 
six  ;  **  yes,  indirectly,"  by  seven  ;  *'  no,"  by  twenty-one  ;  **  doubtful,"  by  te 
aud  twenty-six  gave  no  answer. 

Tiie  circumstance  that  residence  on  a  damp  soil  is  one  of  the  mn 
|»owerfuI  [jreilisposing  j^ents  to  consumption  ought  to  have  its  influei] 
when  the  site  of  sclicwl-houses  is  selected. 

Here  we  may  end  the  description  of  the  ailments  commonly  group 
together  when  the  etfects  of  overwork  are  describcil.     Spinal  deformity  ! 
near-sight  are  susceptible  of  being  classified  with  these,  for  weakness 


>  Massttchu.-!£ML*  B«:iaixJ  of  Health,  Fifth  Report,  1874,  p.  50. 
*  Ibid.,  Fourth  Report. 
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Fig.   1. 
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both.  It  is  more  suitable,  on  thi'  whole,  to  dt'gcril>e  tht'm 
^,<NIMXX>unt  btith  of  their  s^iecial  importauee  ami  of  their  mechauic-al 
I  to  desks  aud  seat^. 

SPINAL   DEFORMITIES. 

Twier  tKis  beading  belong  two  distinrt  affections, — lateral  curvature 
I  mond  sbouldere.     With  the  latter  is  a-ssociated   the  "  hollow  back" 
ive  curve  at  the  loins.      Lateral  curvature  is  the  object  of  our 
fRKBt  Study. 

ATERAL  CuRVATiTRE,  in  tlie  [lopular  eye,  is  an  inelegance  oi*  person, 
lable  by  the  aid  of  the  dres8-maker.  The  physician  sees  in  it  a 
and  a  cause  of  low  vitality. 
Thf  giTttt  naajority  of  cases  of  this  curvature  originate  in  children  from 
4^^ of  five  or  six  npwai-d,  and  in  young  |>ersons  wiio  have  lately  been 
iRfcoaL  This  might  l>e  tliought  a  mere  coincidence  ;  for  the  seJuxJ-i^i-io*! 
itttMmly  tbe  period  of  development,  aud  the  curvature  is  a  disease  of 
^mkpucot.  But  there  is  evidence  (hat  wluxil  work  and  customs  are  gen- 
peuiscs, — not  by  any  means  the  sole  censes,  but  ratlicr  prominent  ones, 
ITVor^in  of  lateral  curvature  d€»jx?nds  chiefly  on  two  things, — weak- 
^«f  tlie  muscles  which  support  the  spiue^  antl  had  positions  of  the  body. 
8,  bowever,  is  not  a  necessary  circimistance,  though  an  extremely 
land  often  important  one.  A  had  posi- 
leoostantly  maintained  will  twist  the  most 
frame.  A  very  muscular  jiei-son  may 
pd  t4>  stand  in  a  one-sided  position  by 
idmimstance  of  having  one  1<^  shorter  tlian 
fotker.  Fig.  1  gives  a  rough  but  sufficient 
ltd  the  way  in  which  the  Wly  is  supjiortwl 
kgB^  If  the  right  leg  is  shortened  (Fig. 
pelvis  or  hijvbone  will  I>e  tilted  to  the 
,  tod  the  lower  part  of  the  spinal  column, 
sg  Gmily  attached  to  the  |)elvis,  will  tilt  with 
If  the  whole  spine  remained  straight,  the 
would  tie  thrown  off  his  bahnKr ;  tlie 
Unnt  therefore   curve   to   the   left   at    a 

part;  and  furthermore,  to  make  up  for  the  overweight  thrown  to 

'  rrjrht  below,  there  occurs  a  "  com jx^n sating"  curve  to  the  left  at  the 

ftit  of  the  shoulders.     In  addition  to  this,  the  spine  is  in  parts  twisted, 

» a  jprnlet -motion  ;  but  this  is  not  represented  here. 

■mQar  thing  happens  when  children  stand  on  one  leg, — a  jiosition 

pnctically  sh(»rtcns  the  other  leg.     "  A  most  pernicious  habit,  and 

kich  is  ven-  often  to  be  noticed  in  school-girls  (I  think  I  have  ob- 

|tt  in  girls  more  frequently  than  in  boys),  is  that  while  we  are  talking 

_ B,  or  during  recitations,  esj>etnally  if  tliey  are  much  interested  in  what 

^foiag  cm,  they  arc  standing  on  one  leg.     This  position  is  assumed  invol- 


»1 


>-*i/ 


mntri"    tan,  r  «-  n'W-r  -a.  tr  Mm* 
-:i**  ¥.»;(Cir  *  -nrn«rT.     ITit*  Ass  ic 
'Ik  3#-;-ir  if  j^i-ft  in-  rur*-iur  "ais 

-.i»*  Tianjr*.  mil  ii  ik-r  ii=3.*<cmr  t  ^     ' 

On  r.  -u*  niii^  i?  JirT^7  i    :•*  iiixzac  n 
lit      '  J  m"^ »  "^JHwi  r:»imt  Ji  wiusa, 

•■  »-■;>»— 3.  lJ_— TlxL**  tut  'i'auiiH-- 

k  >>?"  lit  'J  r    fi*.7  " .  "IT"*  :iu: 
t  jr«ar  >a_  ^ar.  *«t   ice 


'7  s  'z5A  -isk  4r  afele.  as  ii  mm 
^^^  Tsr.  Z  Sacfwed  fivn  Ad 

'iftrk  i?  :•»  ar  c«?tB  izk>  seal,  ^ri  Ii 

'r.iL^!ie*i  pseconp.  vUdi  raamdt  \ 
za^rt^l :  :n  a  «bon  now.  if  aot  at 
!rsa>  «K>  siiA?  f?manL  pots  cUhmt 
'i-r  kiK^.  and  IwmI  oq  kuid,  ail 
fpine  iato  the  shape  of  a  cmianfw 
Ic  b  <ksinble  that  evnj  penoi 
""~    -_  .:-  "^    '  iaz  •>r  teacfali^  a  aflK^l  sboold  ki 

t^'D  of  the  pnoportions  saitabie  fi 
ari'l  -'^i*-.  Farii*  r  '■:;.  '\i'.=:  vAnr.frT  i«  illustrated  with  a  lew  repra 
fl;'''ir'-?.  \'»'\i  it  i-  of  rh'r  i'T-avri?t  ocfist-qnence  to  remember  that 
',T  'U'V."  '-an  Ur  'l'viw-#l  wh:Hi  will  remove  the  originai  weatrntmof 
■A  lii'-li  njfik-!  fis;  ori'r  of  the  two  chi*?f  causes,  and  would  by  manj  b 
;i-  ili<'  on':  im|Kjriarit  f-an-"*^-.  Children  cannot  be  made  strong  by  flD 
'\'h*'  irJirt  whi'h  wr-akn^STj  t,{  muscle  plavs  in  developing  ^na 
fun-  J-,  jilaiiily  -lio'.vii  by  iIk?  cla«  of  persons  most  afTected, — naiiM 
jirid  w'fUU'ti.  Afhiui-i  (]Hft^})  fravf  one  hundred  and  fifty-one  caw 
fh«-  i'i'insi\i;  wx,  jiikI  twfrnty-two  among  males;  Knorr  (1860)  ga' 
aiiionj.^  fr'Hiah-H,  ari<l  twolve  among  males;  Klopsch  estimates  tl 
«%'hl.y-roiir  to  *'ighty-nino  |kt  rf?nt.  are  females.  These  are  amoo 
|rtili«rif«..  Hut  \hf  (llw-jis**  exists  far  more  widely  than  any  one 
fo  know.     (iiiilhnnrM'  (in  18G4)  found  in  the  public  schools  of  N 


-77^ 


»  IliM-kiniriHtiT  Umwii,  L*icture  bcf«jre  the  American  Social  Science  Aasodatioi 
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;  three  hundred  and  fifty  boys,  eighteen  j>er  cent,  aifected  ;  and  among 

and  eighty-one  girJs,  furty-one  yier  cent. 

mtiaodl&r  weakness  is  a  cliief  t-aiise  is  further  shown  by  the  trrat- 

18  sucsce^ful,  consisting  essoiitialJy  of  prolonged  and  jjerfict 

^Ihe  V«ak  muscles,  by  reclining,  a)mbit]ed  witti  <KfUsioaal  mixlerate 

» tsxriioH  o(  the  njujM;'!e^  by  appropriate  exeixjises.     Cqs(S  that  are 

ad\*iiii€«d  may  do  well  by  nsiug  tjeientifieally  directed  gj'mnastics. 

never  be  told  that  they  have  *'  anything  the  matter  with  the 

"^ provided  they  can  lie  got  to  change  their  habits  of  living. 

:  principles  need  to  In^appliwl  Ut  the  prci'ention  of  wpinal  curvature 

The  preventive  treatment  should  tronsist,  when  possible,  of  very 

IflMUCular  activity  of  an  active  sort,  taken  at  proper  timts.    The  best 

'  out-door  games  of  an  athletic  tendency, — k^aJuug^  nmuing,  eoast- 

If,  climbing,  and  all  i»orts  of  **  hard  play."     For  boys,  wrestling, 

,  mad  boxing,  and  many  more,  may  be  added.     No  doubt,  cliildreo 

kept  from  ext^esses,  such  as  trying  to  make  a  high  jjcorc  with  the 

j-nipe.     Some  sports  have  a  tendency  to  develop  curvature, — cro- 

ily ;  tennis, — when  playe<l  with  one  liand  ;  ba.se-ball  ;  ho^^ie- 

on  a  one-sided  sadillc.     Ladies  should  use  two  sadtlles,  one  for 

^•Itemately.     Sports  IjIktuIIv  indulged  in  are,  with  tin's  clas-s  (t( 

the   usual  and  natural  preventive  of  spinal  curvature  among 

if  girls  played  out  of  dcMjrs  as  boys  do,  tliey  would  have  little  trouble 

.  sort. 

) physical  indolence  of  girls,  however  we  may  deplore  it,  is  not  to  be 
talotux.    It  arises  in  jKirt  from  their  uuwilliuguess  to  assert  theni- 
k  boys  do ;  their  i^eadiness  to  submit  to  custom  ;  and  their  power  of 
comfort  (i.e.,  health)  for  the  sake  of  propriety.     The  misguidwl 
^€f  decorum,  which  prevents  even  walking  in  many  aises,  is  tlie  same 
that,  negleiHing  cvrtain  of  the  lower  fuuctious  of  the  body,  leads 
prp\*alent  habit  of  constipation,  and  occasionally  to  disease  of  the 
Every  argument,  thercftire,  in  favor  of  b(xlily  training,  or  of  the 
^  of  gymnastics  in  schottls,  should  apply  with  double  force  to  the 
!Bex. 

programme  of  a  girl^s  life  consumes  the  greater  part  of  the  day  in 

oooupsLtions.      »Sewing,  piano-practiee,  drawing-lessons,  embrotd- 

r  among  the  addid  burdens  of  the  life  of  girls  at  home.     If  parents 

;  be  indooed  to  take  active  steps  for  their  ehildreu's  physical  training 

tl  fear  they  cannot),  the  school  must  undertake  the  task,  on  behalf,  at 

\id  the  girls. 

icxbCenoeof  spinal  deformity  has  not  yet  received  due  attention  from 

It  ia  hard  to  get  at  the  facts.     There  are  very  few  collected 

I  of  masaee  of  children.     Parents  would  driiid  the  exposure  of 

^cftiildrefl ;  but  perhaps  the  popular  miud  would  not  object  to  a  lady 

for  girls.     No  figures  are  prm-urable  Irom  female  c*jllcges,  though 

great  prfvalenoe  of  curvature  is  admitltxL     The  late  Dr.  J.  C- 
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Warren  in  1830  stat<xl  that  of  the  well-ediicatetl  females  within  his  sphe 
about  ouc-half  were  aifeeted  with  smne  clejLTee  of  distortion  of  the  spii 
It  is  not  a  wild  guess  to  sap|>os(?  that  this  is  nearly  true  at  present. 

Spinal  curvatui-e  is  not  only  a  product  of  low  vitality,  but  it  does  hai 
l>y  jwrmaiiently  tixintjj  vitality  at  a  low  standard.  The  s]>irometrie  obs" 
vatious  uf  Schildbaeh  (Amsterdam,  1862)  showed  tliat  the  respirator)'  < 
jiacity  of  this  class  of  children  at  the  ages  of  from  thirteen  to  seventh 
was  lessened  by  one-thii\l,  and  in  some  cases  by  one-half, — ^a  matter  of  t 
gmvost  impirtanee  in  tlie  maintenantse  of  life. 

Brown  mils  attention  to  the  fati  that  too  much  mental  stimulus  1 
an  undoubtetl  effect  as  one  of  the  predispjsing  causes  of  spinal  eiirvatu 
Mental  rest  combined  with  other  appropriate  conditions  will  sometimes  ci 
tlie  trouble  in  its  incipient  stage. 

The  disease  may  exist  in  a  fully-develo[ied  form  without  any  apjMire 
change  in  tlie  direction  of  the  spine  as  seen  from  behind,  even  %vhen  t 
body  is  strfpixtl :  this  is  because  tlie  twisting  may  be  confined  to  the  bodi 
of  the  vertebrfe,  which  are  out  of  sight.  The  first  thing  usually  noticed 
that  "  the  shoulder  grows  out,"  or  else  is  Iiigher  than  the  other  one.  T 
riba  jiartake,  and  the  chest  is  twisted  out  of  shai>e. 

Patients  may  sometimes  be  kept  in  school  who  need  8[3ecial  seats.  Tt 
is  a  matter  for  the  surgeon  to  decide. 

DESKS  AND  SEATS. 

The  improvement  which  has  been  made  in  American  school  desks  ai 
seats  within  half  a  century  is  ver>'  great.  Few  city  sc^hotjls  are  now  u 
provided  with  '*  nnxlern"  furniture,  which  in  most  ea.ses  is  decMdetlty  bett 
than  the  old.  It  is  to  bo  hoped  that  the  excellence  already  attained  will  n 
stand  in  the  way  of  furtlier  progress.  We  have  l>oen  quite  successful 
reaching  our  ideal  of  (*omfort ;  but  we  ought  not  to  forget  that  the  suhje 
has  been  much  studied,  from  various  other  points  of  view,  by  Greraiaii  ai 
other  investigators,  and  with  results  which  certainly  difl'er  from  oure.      . 

Bad  desks  are  chargeable  with  aiding  the  formation  of  two  of  the  nJ 
important  *^  school-diseases/' — near-sight  and  spinal  curvature.  They  can 
the  first  by  comjK'lHng  pupils  to  hold  the  eyes  too  near  the  object,  and  1 
favoring  a  stooping  position  at  work.  Spinal  curvature  is  very  mu* 
assisted  by  the  twistetl  jiosturcs  which  children  take*  especially  in  writing 

I^t  it  be  understood  that  it  is  not  our  object  to  make  desks  and  sea 
which  a  scholar  can  (X'cupy  with  comfort,  assuming  and  niaintaiuing  oi 
"  normal'*  position,  for  hours  at  a  time;  no,  nor  for  one  hour.  It  is  n 
possible  to  do  this;  and,  if  it  were,  it  must  needs  injure  the  child.  Tl 
disLriplinc  nf  a  school  is  a  precious  thing,  but  it  should  not  interfere  wi 
the  child's  need  for  change  of  attitude ;  nor  must  the  teacher  fancy  that 
prescribing  fixed  attitudes  he  is  following  the  dictates  of  "medical  scienrt 
Attitudes  a'^sumtxi  for  a  few  niomeuLs,  for  purjM>ses  of  res]MH't  and  attentic 
may  projKirly  be  ibrnial ;  attitudes  in  study  should  be  decent,  but  may 
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liwnd  «§  possible,  subject  to  correction  when  they  become  injurious. 

should  l>e  a  judge  of  the  latter  fact,     Erii>ecially  sliould  lilxTty 

r given  to  the  younger  classes.     There  is  indeed  a^jreat  difFereiiee  between 

of  a  kindergarteu  and  the  studious  seIf-i»sstssioD  of  a  high- 

,  at  the  age  of  sixteen  or  eigtiteen. 

Stengdi  GBnoot  be  gained  by  maintaining  any  cue  iwstnre,  unless  in 

itaac  that  a  comfortable  posture  gives  strength  l>y  resting  the  must^k^. 

fioomfortable  |>osition  is  given,  let  the  child  not  be  kept  in  it  till  itst 

itrif  is  fatigue. 

As  standing  is  uudosirable  exercise,  so  is  sitting  in  a  chair  without  a 
bfk.     It  will  not  make  tlie  chtlcrs  ba<'k  strong,  but  only  auises  fatigue, 
inddrivesi  the  child  to  take  all  kinds  of  unsnitable  positions  for  relief. 
The  youog  pupil  should  have  a  seat  and  desk  so  well  adapted  to  its  form 
i  it  will  be  temjjkii  to  take  the  most  cfirrect  position,  as  Ix'ing  the  most 
i)Ie.     It  will  not  keep  this  jKJsition  long,  however  comfortable  it 
iY  be,  but   it  will   return  to  it  after  making  its  little  excursions  and 
and   will   by  degrees  becMtme   accnstometl  to  a  normal  position 
Dt  much  lx»iug  said  about  the  matter. 
Lhtle  children  may  properly  be  taught  to  sit  still,  faiing  squarely  to  the 
ot,  for  five  minutes  at  a  time,  when  circumstances  favor  it.     They  may 
twgfat,  by  degrees,  to  sit  teu  minutes,  but  not  through  a  school -session  ; 
tmj  red  must  be  made  up  by  a  corresponding  aHimtt/f — a  change  or  a 
t,  a  soug  or  a  bit  of  gymnastic  drill.     Movement  is  a  child's 
f  of  f€Bting :  i*est  is  a  kind  of  work,  to  Iw  taught  by  degrees. 
Ai  regards  faulty  positions,  stooping  contracts  the  chest  and  compresses 
Babdominal  organs.    The  child,  sitting  erect,  and  wishing  to  bow  the  head 
I  the  book,  may  be  shown  that  a  very  slight  movement  will  aeconi- 
that  object, — a  hinge-niovement  at  the  upper  part  of  the  neck,  and 
tat  the  fthouldcrs.     The  trunk  does  not  need  the  support  of  the  elbows 
desk.      One-sided  positions  easily  l]»ecome  habitual,  and  are  then 
gly  objectionable:  they  are  eh  telly  caused  by  pri>piung  the  arm  or 
on  the  desk. 
A  ajmfortable  baf'k   for  the  chair   is   best  secured,  nctt  by  giving  a 
i  of  marked  curves  intended  to  follow  the  natural  curves  of  the  body, 
nt  by  giving,  first  of  all,  an  emphatic  support  tc>  the  lower  part  of  the 
Kn*u    The  writer  was  recently  shown  a  rather  stid'-lwjking  seat,  of  whicli 
dealer  rt^raarked  that  all  those  who  sat  down  in  it  at  first  said  "  no," 
.  if  he  could  induce  them  to  remain  sitting  fifteen  minutes  he  was  sure 
^mQ  iL     The  si*at  in  r|uej4tion  has  a  flat  bottom,  sloping  a  little  down  and 
; ;  the  Iwck  is  tiltnl,  aini  is  comimsed  of  two  Hat  surfaces  set  together 
ID  angle  i^  small  as  hanlly   to  be  noticeable, —  the  prfyection  l)eing 
^tiMrter  of  an  inch  from  a  straight  line.     (8ch?  Fig,  4.)     This  chair, 
the  pelvis  solidly,  gives  great  comfort.     A  somewliat  gi"eater 
tion  of  the  lower  middle  part  of  the  back  might  be  useful. 
Thk  principle,  which  the  writer  is  couvintied  is  of  the  greatest  value. 
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may  be  carried  out  iu  other  ways.    The  matter  is  not  wholly  settled,  as  may 
\*e  seen  by  comparing  Figs.  5, 6,  7,  given  by  diflerent  authorities.    Liebreich's 


Fio.  4. 


Fig.  5. 


Z 


/ 


Uebruicb'B  dfesk  und  Sk-ut. 

chair  (Fig,  5)  is  intended  to  support  the  pelvis  by  followng  its  outline  by  al 

curve  up  into  the  small  of  the  baek  :  the  projection  of  the  curve  may  be  loo 

great.     Fig.  6  (Varn^ntrapp's),  and  the  unshaded  spaees  in  Figs.  7  and  8, 

give  the  impression  of  stiffness ; 

they  come  to  the  height  of  the  Fio-  7. 

elbow,  and  give  support  solely 

by   a   horizontal    cross-bar  at 

the  top,  ij lowing  a  little  open  ^^^  |  § 

Fio.  6. 


c: 


\'iij-rt;uUA|jp'b  duak  und  aJjutaUMe  seat. 


^ 


Varrentrapp's  seat  aod  de«lc  compuffd  wiib  a  Boston 
Bchool'Cbair  and  deik  (lee  Fig.  9)  for  eorrespoading  aca. 


space  below  the  bar.     It  is  noticeable  that  many  of  the  later  German 
plans  proposed  by  scientific  men  give  support,  in  this  way.      Their  object  is 
to  enable  the  child  to  sit  erect  while  writing,  with  the  aid  of  a  partial  sup-  I 
port,  not  necessarily  used  at  all  momeuts :  it  is  thought  that  such  a  snppt^rt 
gives  the  habit  of  a  correct  attitude.    Buchner  was  an  inspector  of  schools :: 
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A«fiays,  **The  children  very  soou  feel  that  tbo  jvpriK'ndicular  piece  supports 
tag  the  email  of  tlje  back  corresponds  witli  the  structure  of  the  body  much 
better  than  the  slanting  back  which  8iipiM)rts  the  shotildei-s.     I  often  used 
to  ask  the  children  whether  they  would  not  like  to  have  a  rest  for  the 
sJiouldere,  as  well  as  for  the  liack,  hut  the  girls  always  answered  in  tlie  nega- 
h\-e.''     Cohn  and  Fahrner  are  also  in  favor  of  the  low  support.     It  is  uf 
wood,  two  and  a  half  to  three  inches  broml,  and  lonjr  enough  to  be  reached 
by  both  elbows,  which  may  i*est  upon  it  when  the  child  is  not  writing.     It 
must  not  be  platvd  too  high,  or  it  tails  tu  give  due  supjiort. 

It  may  be  doubted  whether  a  low  back-rest  of  this  kind,  or  a  slightly- 
inelined  rest  for  leaning  back,  supporting  shoulders  as  well  as  pelvis,  is,  on 
the  whole,  the  better.  The  present  writer  is  not  in  a  position  to  decide; 
vet  a  choice  must  be  made,  since  it  seems  impossible  to  secure  a  restiog-chair 
^hich  shall  also  give  support  in  writing. 

The  popular  American  sdiool-seat,  with  its  back  curved  like  a  long  italic 
y*  is  not  an  ideal  model.  It  is  comfortable, — at  least  some  are,  for  there  are 
'^'arietics.  Some  of  them  let  the  b<Kly  slide  down  so  tliat  nj>right  sitting  is 
**iaiX)gsible;  others  are  too  low,  which  tends  to  increase  the  constriction  of 
*^«ie  aWomen ;  as  a  rule,  they  give  the  bixly  a  round-sliouklered  position, 
■-**?ing  essentially  lounging-chairs  with  the  head-rest  cut  off.  Fig.  8  gives  a 
Rood  pattern. 

Our  common  wooden  chair,  with  the  back-sticks  set  in  a  curved  line, 
*i**ite  foils  to  support  the  pelvis ;  io  fact,  its  deficiency  in  this  respect  is  a 
I^>sitive  annoyance.  Fig.  7  shows  a  chair  with  this  fault.  It  is  built  thus 
*^^  give  strength  ;  this  is  Iwtter  s<^cur€^  in  au  old  pattern  which  prolongs 
*^e  middle  piece  down  to  the  pedestal,  following  the  dotted  line,  and  so  is 
^•^le  to  bring  the  side-pieces  in  line  with  the  middle  piece. 

Fig.  5  gives  Licbreich^s  desk  and  scat,  as  designed  for  the  London 
*"^<^lxool  Board.  The  desk  remains  the  same  ;  the  acwjmmodation  for  difier- 
^^  t  ages  is  made  by  changing  the  chair  and  moving  the  foot-rest.  The  shape 
^^  the  seat  is  slightly  ditferent  fi>r  the  two  sexes.  The  lid  is  hinged  so  that 
*^  oan  be  thrown  into  a  convenient  book-holder  for  reading.  In  writing, 
^'^^  chair  is  placed  so  near  that  the  edge  of  the  desk  just  touches  the  body. 
-*^'li.«  height  of  the  seat  is  correct  when  the  sloping  line  of  the  desk,  prolonged, 
J  *Ast  touches  the  elbows. 

Fig.  6  gives  the  design  for  desk  and  seat  published  by  the  late  Dr. 

^^<jrg  Varrentrapp,  of  Frankfort-(m-the-Main,  in  the  Viedeljahrmchriji  fih^- 

^^^^nndheit»pflcg€  for  1869.     It  is  the  one  from  which  the  unshaded  spaces 

"***  Fig".  7  are  taken.     The  desk  remains  t!ie  same  for  difrcrent  ages ;  the 

s^at*  are  of  different  siises,  the  dotted  outlines   corrcvspondiug   to  larger 

P«|)ils. 

Pig.  7  gives  a  side-view,  drawn  to  scale,  of  a  highly-approved  American 
*^ool.fieat,  of  a  size  intended  for  pupils  from  ten  to  twelve  years  old.  The 
l***Jtion  of  the  lid  of  the  desk  is  als^j  given.  The  unshaded  spaces  show 
^^p«jsition  of  corresj>ouding  {larts  of  the  model  designed  by  Varrentrapp, 
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of^  dimeDsions  suited  for  children  of  the  average  height  of  one  he 
forty-three  ceDtimetres,  whirh  for  Aniericau  children  represents  a  I 
twelve  years.  The  lower  edge  of  the  desk,  measured  from  the  i 
centimetres^  1.8  inelies  higher  in  the  American  than  in  the  Ger: 
The  German  back-rest  is  on  a  level  with  the  denk,  and  the  pu 
reading  can  eaiiily  prop  his  elbows  upon  it,  maintaining  aji  erect  p 
The  dimensions,  in  centimetres,  aix*  as  follows : 


American 
Varrentnipp 


BnouT  or 

Skat. 


30.9 
40.2 


Height  or 
Desk. 


64.8 
63.6 


DirrEB- 

KKCE  IH 

Huoicra. 


27.9 
23.4 


Height  or 


g^ 


Desk  Tr> 
Back-rest. 


Fig,  8  gives  the  side-elevation  of  two  full-sized  desk-seats, 
scale.     The  American  desk  is  the  largest  size  of  one  of  the  nw| 

Fio.  8. 


America!]  curved-back  seat  aud  desk  (shaded),  and  Buciiner'a  pultera,  for  correspond: 

kinds.  To  correspond  with  this,  BuchnePs  tables  were  taken, 
dimensions  calculated  for  a  person  five  feet  six  inches  in  height ; 
of  desk  and  seat  are  given  with  shading  for  the  latter  ease.  The 
between  the  heights  of  the  desks  is  nearly  4  centimetres  =  1. 
Til  is  difference  is  increaseil,  practically,  by  the  downward  and  1 
curve  of  the  American  seat. 

The  dimensions,  in  centimetres,  are  as  follows : 


Height  of 
Seat. 

HKinwT  or 
Desk. 

DlPFEB- 
EKCR  IN 
HElGHTa. 

HElr.HT    OF 

Back-»£ct. 

Desk  TO 
Back-best. 

American 

Gernian    ....... 

43 
42.9 

76 
72.1 

88 
29.2 

(44) 
32.1 

44 

28.8^ 

rorwtly  sbown.  The  occupaDt  cannot  be  supported  while  stttiuj^  upright, 
lal  when  sittlog  back  his  eyes  will  be  too  far  from  the  b&ok  for  ordinary 
tirrk. 

Fig.  10  shows  the  Belgian  model  in  the  Philadelphia  Exhibition  of  1876. 
li curies  out  very  well  the  idea  of  supporting  the  sacrum;  there  is  a  turn- 


flid,  and  the  under  side  of  the  hinged  part  has  a  cushion  at  x  for  the 
'  the  girls  in  sewing ;  there  is  a  j^eg  for  the  hat  at  o.     The  seat,  how- 
r,  ii  much  i<Mi  far  from  the  desk. 
topping,  cramjKiK  awkwaixl  positions  are  not  very  likely  to  be  assumed 
I  a  desk  and  seat  well  ailapted  to  the  occupant,  except  in  the  acts  of  writings 
5,  and  drawing.     Had  fiostures  in  these  occupations  are  far  worse 
ber^,  fn.»m  the  ^'cming  naturalness  with  which  they  are  ai^umed, 
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ami  the  certainty  with  whidi  they  become  habitual.  If  a  child  can  lie  ' 
taught  <roni  tlie  iMPginuiug  to  writti  in  a  proper  attitude,  one  of  the  com- ' 
manest  and  worst  of  school-iaults  will  be  brok(»n  up.  If  there  is  to  Ik?  a 
reform  in  this  matter,  let  it  begin  at  the  l>egiiiuiug ;  let  the  youngest  elasses 
be  the  first  to  receive  the  ideal  desk  (whatever  that  be),  and  let  the  change 
go  on,  following  their  progress  in  the  schools.  Time  ought  to  be  devoted 
to  acquiring  the  habit  of  sitting  well,  e9|>eeialJy  at  the  beginning  of  school- 
life. 

The  correct  posture  in  writing  is  one  which  does  not  twi.st  the  IkhIv  or' 
neck.    The  pupil  faces  the  desk  srpiarely  ;  the  shoulders  are  etjually  distant 
from  the  lid  of  the  desk  ;  the  trunk  is  erect  and  nearly  ttuiches  the  desk. 
The  lid  must  be  high  enough  just  to  sup}>ort  the  forearms,  but  not  so  high 
as  to  raise  tliem  ;  they  rest  lightly  on  the  lid,  but  do  not  sustain  the  weight  m 
of  the  body.     This  posture  cannot  at  first  be  maiutaiutd  long.     Perhaps  V 
fi%'e  minutes  at  a  time  is  all  that  we  can  e.xjiect  of  beginners ;  at  all  events, 
nothing  is  more  certain  than  that  children  begin  to  lapse  from  this  upright- 
ness by  that  time.     What  can  be  done  then  ?     The  etibrt  to  force  fifty  chil- 
dren  to  keep  in  one  position  cannot  succeed  beyond  a  brief  time,  and  the^ 
\md  position  must  not  be  jwrniitted  ■   heuce,  as  soon  as  fatigiie  begins,  it  is 
Ix'st  to  give  a  total  rest  by  letting  tlie  children  sit  back,  stand,  etc.,  and 
then  resume  writing. 

The  **  systems"  of  penmanship  in  vogue  do  not  satisfy  the  demand  here 
made;  they  do  tend  to  twist  the  spine.  In  some  cases  the  pupil  is  directed 
to  turn  squarely  to  the  left,  letting  the  whole  right  fortnu-m  swing  over  the 
desk-lid,  on  the  elbow  as  a  pivot.     This  raises  the  right  shrndder.     In 

others  the  direction  is  to  turn  partly  to  the 
left,  or  partly  to  the  right.  The  jxisitions 
assumed  in  these  cases  are  almost  invariably 
faulty:  one  or  the  other  shoulder  is  raised; 
the  head  leaus  to  the  right  or  left,  and  sinks 
by  decrees  until  the  car  may  come  in  ci^ntact 
with  the  hand  and  the  nose  almost  grazes  the 
{>ai>er,  the  spiue  meantime  assuming  various 
curves. 

Fig.  11  illustrates  the  position  of  the 
manuscript  ou  the  desk.  It  is  copied  (with  a 
little  simplilication)  from  an  article  by  Staflfel 
in  the  Cpntralblatt  fur  aiJgemclne  Gesuudh^ita- 
pf^i7*\  1884,  p.  45.  If  the  juipil  sits  in  the 
correct  position,  facing  squarely  to  the  ed 
of  the  desk  ab,  and  looking  in  the  direction  ftgj  df  represents  the  axis  of 
the  right  arm,  /  being  the  point  of  the  i»en  and  e  the  phiee  where  the  wrist- 
touches  the  jwiper.  The  leil  hand  steadies  and  adjusts  the  pajier,  aud  must 
be  near  the  right  hand,  so  that  the  two  forearms  point  inward  aud  nearly 
meet  at  the  hands.     To  correspond  with  tliis,  the  jiaper  is  tilted   thirty 
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the  porpendiViilar,  towards  the  left,  which  enables  the  hand 
to  lV>llow  the  diretlioii  of  tlie  ruled  linos  on  the  paper.  This 
okia^  of  the  paper  is  a  natural  device, — the  reader  has  probably  often 
fttOiafd  it  without  special  thought;  it  is,  however,  nieehanically  and 
|ibjaol<)gicany  the  eorreet  plan  for  eoi^y  writing. 

Tlie  letterB  ar«]uire  a  slant  of  thirty  decrees  wheu  the  pa|)er  is  held  in 
tUi pQiitiotu  This  is  owing  to  thefat't  that  the  most  natural  aud  easy  way 
«f  nkJOf^  down-strokes  is  to  make  thcra  parallel  to  the  line  gh, — or  per- 
podioDlAr)  as  the  j>aper  is  commonly  held.  Children  and  blind  learners 
bipn  witli  these  strokes. 

Some  additional  points  rc(pilre  mention  : 

I,  The  chair  is  often  too  high  for  yoimg  S(.'holars.  The  most  convenient 
pin  may  be  to  provide  footstools. 

%  The  seat,  from  biick  to  front,  ought  to  be  long  enough  to  support 
•■rijr  the  whole  thigh.  A  more  or  less  spoon-shajied  hallow  in  the  seat 
toaamooly  thought  desirable.  The  curve  of  many  settees  is  such  as  to 
pndiioe  pain  at  the  jwint  where  the  Ijones  (tul)erosities  of  the  ischium)  rest 
■  the  vorjd  :  the  support  is  not  wide  enough. 

3.  Scats  must  have  Ixicks.  The  straight  upright  back  reaching  to  the 
^wiklere  ta  bad;  a  straight  back  slightly  tilted  is  not  l>ad.  American 
■UiTP  rommonly  curvwl,  with  curved  backs,  as  in  Figs.  8  and  i). 

4.  The  edge  of  the  dt^ks  should  come  up  to,  or  overlap,  the  edge  of 
Ifcr  nt    The  recognition  of  this  fact  is  a  recent  discovery :  desks  used 

[iraierly  to  l>e  a^piirated  from  scats  by  a  space  sufficient  to  enable  the  occu' 
fMto  risp  in  his  place,  but  since  desks  are  now  made  separate  or  in  pairs, 
ititoQly  n4?cessar>'  to  step  into  the  aisle, 

5.  M(wt  of  our  Ijest  desks  are  tcMi  high,  relatively  to  the  seat.  The 
Wfcoo  for  making  them  high  is,  doubtless,  tn  prevent  the  pupil  from  stoop- 

liBfr  Sonuthing  is  certainly  gaineil  in  i-eading,  by  this  plau^ — at  least,  in 
BBVFfnienoe  of  reading, — but  it  interferes  with  correct  positions  in  writing* 
lW«lbow8,hangin£^  freely,  should  be  only  just  below  the  level  of  the  lid» 

For  near-sigh te<l  children,  the  higher  desk  may  be  a  necessity  in  writing. 
If  tlledrsk  is  made  as  low  as  is  here  recommended,  a  portable  arrangement 
K*H&bliog  a  writing-desk  may  be  placed  on  the  desk, 

DISEASES  OF  THE   EYES. 

.VEAJt-SicnTEPXESs,  with  mmp  other  diffifntlties,  comi>oses  one  of  the 

"I***  important  divisions  of  our  subject.     To  some  extent  the  pn.xluctiou 

(/ myopia  isi  doubtless  due  to  ctinstitutional  weakness  or  to  depressing 

•■Bi  acting  terap«>rarily.      lAindolt  considered   hardships  and  poor  fare 

(^ladtiig  eaase^  but  his  opinion  seems  an  exaggerated  one.     Loriug  has 

l^wi  forcibly  in  lavor  of  more  active  sport  for  growing  youth,  and  has 

ikovo  bow  confinement  to  the  house,  short  hours  of  relaxation,  and  unde- 

«lUe  fiwe,  roust  be  considered  iin|M*r!aut  causes  of  the  excessive  prevalence 

*€  oar-aigfat  on  the  European  continent. 


zee 


SCHOOL-HYGl  EN  E. 


iner 

i 

plVs 
iruu| 

rnefl 


Other  facts  which  may  iHustrate  this  point  arc  the  cxcosj?  of  ncar-sigKl 
in  cities;  the  geticral  prevalence  of  poor  heiilth  among  the  same  classes 
of  students  that  are  subject  to  near-sight;  the  rcadiocss  with  which  the  eye 
may  be  injured  l>y  work  pcrff>rmed  Jjcfore  breakfast,  during  fatigue,  or 
after  recovery  from  acute  fevers.  An  ass4x*iat€d  fact  is  the  low  vitality 
prevalent  among  blind  pei.vple, — which  may,  however,  be  an  effect  rather 
than  a  cause. 

As  regards  map-drawing,  the  best  plan  is  to  use  large  pajx'r,  mal 
strong  outlinei^,  and  insert  few  details^  the  object  being  by  no  mt^ns 
production  of  handsfime  work,  but  the  fixing  of  leading  facts  on  the  pupil's 
mind.     In  penmanship  and  scwiug,  and  still  more  in  embroiderv',  harm 
easily  be  done. 

Interesting  remarks  upon  the  most  desirable  form  of  tyjie  for  clearne 
are  made  iu  Dr.  Jeffries's  article,  Massachusetts  Boanl  of  Health  Kepon, 
1882-83 :  they  are  from  Javal.     Many  school-books  ai*e  excellent  in  thia 
res|>ect ;  many  are  still  bad.  iHI 

The  pupils'  most  common  neglect  (says  Sold  an)  is  in  regard  to  Tneir 
eyesight.  They  injure  the  eye  by  reading  by  a  lamp  close  to  the  head,  with^ 
out  a  shade :  the  object  of  the  latter  is  quite  as  much  to  keep  off  heat  a 
light.  They  work  in  the  evening  instead  of  by  day.  They  read  novels 
six  hours  and  then  study  two.  They  defer  the  most  taxing  work  (such  9% 
drawing)  to  the  last  minute.  ^ 

LioHT. — DeftH'tive  lighting  is  one  of  the  chief  faults  of  school-buildiugs. 
The  difficulty  of  satisfying  the  requirements  in  cities  is  stated  under  the 
head  of  "  Site  for  Sch(jols."  For  a  northern  climate,  a  very  free  exposure 
to  sunlight  is  desirable.  Large  trees  often  need  removaL  If  possible, 
sunlight  should  enter  eVery  room  at  some  hour  of  the  day. 

A  sufficient  light  implies  light  which  easily  reaches  the  back  of 
room.  Lighting  from  one  side,  as  practised  by  the  Germans,  is  the 
by  most  of  our  architects  insufficient.  In  fact,  a  room  with  sixty  scholara 
and  an  allowance  of  two  hundred  and  lifty  cubic  feet  of  spac«  per  he 
will  necessarily  be  too  deep  for  good  unilateral  lighting.  The  simpl 
remedy  is  to  make  windows  on  one  side  and  at  the  back.  This  princi| 
caixied  out,  gives  us  the  square  school-house  with  four  corner  rooms  on ' 
floor,  or,  as  in  the  Cleveland  model,  with  six  moms  ou  a  floor.  It  has  the 
advantage  of  natural  draughts.  If  the  combined  size  of  all  the  sashes 
cfjuals  one-fifth  or  one-sixth  the  area  of  the  floor,  it  is  usually  said  that 
the  supply  of  windows  is  sufBcient.  Small  windows  are  not  the  fault  of 
modern  school- houses.  ■ 

To  get  the  beat  effect,  windows  must  reach  within  a  few  inches  of  the 
ceiling.  They  ought  to  have  square  tops,  not  tiie  Gothic  shajie  adopted  in 
the  St.  Louis  model ;  they  must  have  no  heavy  projecting  outside  ornaments 
to  cut  off  light.  Instead  of  Italian  awnings  for  summer,  they  should  be 
guarded  with  blinds  on  the  inside.  It  is  hard  to  find  screens  that  will 
onoe  exclude  the  sun's  rays  and  admit  enough  light  and  wind.     Neit 
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nUto  nor  yellow  nor  red  screens  are  pleasant  when  the  suti  if;  on  them :  a 
•rtri!  pr»y  is  best,     A  neutral  light  tint  is  suitable  for  the  wiills. 

UprKting  fmm  both  sides  is  well  enough  for  small  school -houses  of  one 
wtOBL    There  is,  however,  a  preference  for  light  coming  from  the  scholar's 
faand,  especially  in  writing.     Rear  windows  may  be  arlded  if  thought 
they  give  a  general  increase  of  liglit  ;  their  worst  point  is  that 
■  try  the  eyes  of  teachers,  but  that  can  be  relieved  in  two  ways, — either 
l^imther  dark  shade  rolling  up  from  tlie  bottom,  or  by  placing  the  wtn- 
labrtut  six  feet  above  the  floor,  so  that  the  direct  rays  do  not  strike  the 
r*9  eye  when  looking  at  the  class.     It  is  a  cardinal  rule  that  no  <tnc 
be  forced  to  face  the  windows  while  reading  or  otherwise  exercising 
flight :  therefore  no  windows  must  be  in  front  of  tlie  scholai*s.     Black- 
i  are  generally  put  wherever  there  is  room ;  those  between  windows 
,  to  l>e  little  used  ;  their  surface  must  be  a  dead  black,  not  glossy. 
Thia,  however,  gives  but  one  aspect  of  a  wide  question.     Other  im- 

c»o«c»— perhaps  modi  more  important^ — are  the  following. 
ExoBBSave  use,  even  under  favorable  couditions,  wearies  the  eye.     It 
I  ircll  proved  that,  in  general,  students  who  sjwud  longer  hours  over 
rbsBODS  are  affected  by  near-sight  in  larger  proportion.     The  practice 
o^vorktog  without  rest  for  long  periods  is  worse  than  working  many  hours 

Poor  l%ht  has  always  been  considered  one  of  the  leading  causes.    It  not 
owk  fittigueB  the  eye,  but  also  induces  the  popil  to  bring  the  eye  close  to 

Oaiiitwit  attention  to  near  objects  doubtless  has  its  effect^  cveu  when  they 

'  only  in  the  sense  of  being  bounded  by  the  walls  of  streets.     City 

t^fldrvn  live  in  a  narrow  horizon.    The  youthful  eye  has  a  marvellous  power 

ofteeicig  things  at  the  distance  of  two  or  three  inches  ^  and  many  things 

Ui  Kkool^liie  conspire  to  bring  about  habits  based  on  this  power  of  adapta- 

tiQO,<— badly-proportioned  desks,  poor  type  and  ink  and  iia|>er,  poor  light, 

nw«  of  light.     The  eye  that  is  laboring  at  too  short  a  distance  is  enabled 

i<»  do  so  by  the  action  of  the  "  muscle  of  awommixlation"  in  the  eyeball, 

Hich  arranges  the  focus  by  changing  the  shape  of  that  organ.     Such  an 

nft»  working  in  a  state  of  tension,  which  tends,  if  long  continued,  to  pro- 

W  a  permanent  change  in  the  form  of  the  globe,  making  it  longer  from 

iick  to  front,  which  constitutes  the  chief  characteristic  peculiarity  of  the 

i>nir-Hghted  eye.     Very  few,  if  any,  children  will  obey  physiological  laws 

^f  diBtance  without  being  compeHed  to  do  so*     There  are  certain  faults  in 

•tool  famiture  that  favor  the  bad  habit :  too  great  height  of  desk  rcla- 

tnrrfy  to  Beat;  separation  of  desk   from  scat  by  an  interval,  instead  of 

lavij^  the  desk  jKirtly  over  the  seat.     These,  and  bad  positions  in  writing, 

^vf  been  mentioned  already. 

Anything  lending  to  cause  congestion  of  the  eye  aids  in  forming  near- 
ijgki  Among  these  causes  are  tight  clothing  (corsets^  neckties,  collars, 
Wti);  indigestion,  particularly  constipation  j  overheated  rooms,  with  bad 
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ventilation  ;  overwork  of  the  braiu,  espfdally  if  it  causes  headache.  Fii 
ncss  q£  the  blotKl-vossuU  stretches  the  eyeball  and  assists  the  tendcucy  to 
change  of  slmiK*  a»  above  noticed. 

All  these  inHiicuees  have  their  effect  chiefly  during  childhood :  few  per- 
sons become  near-sighted  after  they  are  grown  up,  though  an  increase  of 
near-sight  is  not  rare.  This  cireu instance  is  one  of  many  \vhich  warn  us 
that  bodily  <levelopraent  is  liable  to  Ix?  imjxxlerl  or  distorted  in  every  direction 
by  false  e<liication.  Every  plan  which  aids  in  strengthening  the  ooostitu- 
tion  of  children  may  be  considered  £is  a  contribution  to  the  health  of  their 
eyes.  During  childhood  the  tissues  are  less  firm,  more  elastic,  than  later 
in  life;  tliey  are  more  quickly  renewed,  more  easily  distorted.  The  geo- 
metrical deformity  of  the  eyeball  is  produced  by  pressure  at  this  tender 
age.  The  remedy  seems  to  require  not  only  that  we  lessen  the  daily 
amount  of  pressure,  but  also  that  we  encourage  those  active  habits  which 
will  make  the  fibre  stronger  and  more  resisting. 

Hereditary  influence  is  undeniably  powerful.  What  may  be  the  effect 
of  several  generations  of  accumulatefl  tendency  in  studious  families  cannot 
be  predicted  :  a  learned  friend  of  the  writer's  suggests  that  the  result  may 
not  be  blindness,  but  a  permanent  type  of  myopism,  in  which  children 
will  be  born  short-sighted  and  will  not  need  to  become  so.  But  in  specu- 
lating alwut  the  future  it  is  necessary''  to  take  account  of  other  tendencies. 
Far-sight  is  quite  common  among  children  ;  and  the  action  of  inheritance 
seems  not  to  be  limiteil  to  the  fepetifcion  of  identical  defects*  but  to  reproduce 
Imth  anomalies- — the  long  eye  and  the  short  eye — with  a  certain  degree  of 
indifference.  The  existence  of  a  tendency  to  the  normal  eye  is  probable, 
independently  of  the  elimination  of  unfit  persons  from  the  race. 

Blindness,  or  an  approach  to  it,  is  the  tendency  of  a  certain  number  of 
cases  of  near-sight ;  the  retina  becomes  gradually  detached  from  the  back 
of  the  eye,  and  becomes  incapable  of  receiving  exact  impressions.  On  this 
account  (as  well  as  for  reasons  above  given)  the  "  near-sighted  eye  ia  J 
diseased  eye."  " 

Test-tji-pes,  or  large  cards  on  which  lines  of  letters  of  graded  sizes  arc 
distinctly  printed^  are  a  ready  means  of  estimating  the  degree  of  near-sighl 
in  the  hands  of  school-principals.  To  give  such  obser\'ations  full  value, 
atropine  and  the  ophthalmoscope,  in  expert  hands,  are  required.  A  much- 
used  eye  is  apt  to  be  in  a  state  of  tension  which  makes  it  temporarily  more 
near-sighted  than  it  really  is ;  atropine  relaxes  the  tension. 

There  exists  a  prejudice  against  the  use  of  glasses,  Mhich  is  natural 
enough.  But  if  near-sight  is  considerable,  so  that  a  child  really  caunot 
work  well  in  an  erect  position,  it  is  necessary  to  allow  a  pair  of  ver^-  weak 
glasses.  The  matter  cannot  be  determined  by  directions  given  in  an  aiticle 
like  the  present :  the  decision  and  choice  must  be  left  to  the  physician.  A 
limit  or  minimum  distance  at  which  the  book  may  be  held  from  the  eye 
should  be  stated,  and  children  advised  and  corrected  of  their  bad  practices. 
The  leiist  distance,  recommended  by  the  Commission  d'Hygidne  des  ficolei 


8CH0OL-H  YGIENE. 


•TMs  in  1884,  was  twenty-five  centimc»tru8  for  children  in  the  lowest 
akolftiod  tbirty-tbree  for  those  from  eight  to  twelve  yeai-sold, — about  ten 
aBitkirteen  inches  respectively.    Fifteen  inches  is  proper  for  those  of  larger 
mmu%  but  would  be  impossible  for  little  children. 

HvPERMlTTiiOPiA,  or  long-sight,  is  not  uncommon  among  ».'hnol-ehil- 
Its  effect,  wjjen  it  is  of  a  high  degree,  is  to  make  the  act  of  reading 
I  or  pftiDful,  and  sometimes  to  put  an  end  to  a  child's  career  in  school. 
(•object  to  it  read  fairly  well  for  a  time,  bnt  after  a  while  become  cou- 
\o(  effort  in  the  act  of  seeing.     The  eyes  feel  strained,  and  the  letters 
?  domewhat  blurred*    There  is  a  desire  to  rest  the  eyes,  or  to  close  them 
Jy,  or  to  compress  them  with  the  hand,     A  fresh  start  is  made,  and  a 
nsst  has  to  be  taken  after  a  shorter  pericwl.     Sometimes  the  habit  of 
;  the  book  close  to  the  eye  is  acqiiiretl,  wiiich  makes  the  case  seem  to 
pnrrsely  tbe  opposite  of  long-sight.     The  choice  of  glasses  (convex,  or 
bted)  should  lie  directed  by  a  competent  physician,  for  the  puqjose 
^aillliDg  snrh  children  to  work  without  suffering.     One  effect  of  the 
M  the  pniduction  of  internal  squint. 
Am*  \»  is  rather  common,  and  gives  as  much  annoyance  as  near- 

^i^^  li  V  "''^  <^"  *^"  incorrect  curvature  of  the  front  of  the  eyeball 
^«K«Mft).  It  18  known  by  producing  a  blurred  look  in  lines  that  run  in  one 
^^vtn  direction  :  some  people  see  horizontal  lines  l>adly,  some  peqtendicnlar 
«na;  m  othen  there  is  an  oblique  axis  of  indistinctness.  If  at  all  trouble- 
coflM,  this  de&ct  ought  to  lie  remc<lie<l  by  glasses, — as  it  can  be  perfectly. 
It  b  Dot  a  diseflae  id  the  sense  that  near-sight  is. 

PHYSICAL  TRAINING. 
The  connection  between    physical    training  and   general    education  is 
dhuiiiuA.     The  principle  Ijeiug  grautcil,  it  remains  for  us  to  consider  how 
■Mich  the  sdiool  and  the  ci>llege  of  toHlay  should  be  rcrpiircd  to  give  of  their 
caergtci  to  tlie  furthering  of  this  end. 

A  ijiitem  of  calisthenics  is  at  present  M-idely  used  in  public  schools, 
•Tlh  dMliuct  lienefit  It  is  not  probable  that  the  system  will  ever  be  abau- 
Awed.  Most  readere  must  have  seen  the  pleasant  sight  of  a  roomful  of 
ch^dicn  engaged  in  the  simple  hut  vigorous  movements  of  tlie  arms  which 
•'Vfiowell  aa  vents  for  superfluous  energy.  These  trained  movements 
a*'  ta  iudisf^iensable  part  of  primarv-schoijl  work,  aud  are  of  great  use  in 
i^ lOle^D^diate  grades,  but  are  of  subordinate  value  (as  now  practised)  for 
ifepapiliu  They  are  quite  difticult  enough  for  little  children,  but  above 
^  1^  of  twelve  scholars  begin  to  look  down  on  them  as  childish,  and 
^^  ptfrA  reason,  for  they  lack  one  essential  element, — they  do  not  call 
^i  exertion  to  overcome  resistance.  For  better  work,  schiilars  should 
^■'^  light  duml>-l>ell8  and  wands,  and  more  space  to  use  them  than  can 
^  Wid  tn  an  occupied  room. 

Tilt  iminediate  benefit  of  exercise,  however,  does  not  de|iend  on  any 
Hl»  fOBOt  of  development  that  it  imparta.      Very  simple  exeix-ises, 
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without  any  ap{Miratus,  pra*?ti9«l  twice  a  day  or  oftener  for  fiv 
at  a  time,  do  a  great  deal  of  gotyd.  Far  from  breaking  up  the  disc-iplin 
of  the  sohool,  tbcy  make  it  easier,  by  relaxing  the  tension  of  mind  and  t 
intHKliicing  the  element  of  pleasure.  The  eyes  are  relieved  at  the  sanai 
time.  A  jnano  adds  pleasure,  but  is  not  e^ential.  The  windows  shour 
be  openeil  at  the  instant  the  signal  is  given,  by  having  one  boy  assign* 
to  each.  ■ 

The  facility  with  which  calLsthenics  are  practised  should  not  blind  us 
the  impcrfectiuns  of  the  system.  The  movements  employed  are  limited 
such  as  can  W  safely  made  in  a  room  full  of  desks :  the  pupils  ought 
have  a  much  wider  range  of  action,  in  an  open  hall,  large  enough  for 
or  sixty  to  exercise  in. 

A  good  type  of  liglit  gymuastic.s  adapted  to  use  by  classes  is  fumis 
by  Amherst  College.  In  tluit  system  every  student  is  re«-juired  to  Rtb 
unless  physically  unfitted.  The  work  is  done  iu  cla-SvSes,  to  the  sound  of ' 
piano,  under  a  leader ;  students  attend  four  days  in  the  week,  half  an  hoi/j 
at  a  time.  Most  of  the  work  is  done  with  wofnlcn  dumb-bells ;  then?  is 
also  wnsidcrable  running,  and  some  marching.  The  exercises  are  eminent 
cheerful ;  compulsory  attendance  meets  with  the  acquiescence  and  siipp 
of  almost  all  the  students.  In  fact.,  the  exercise  is  a  union  of  rccreatlj 
and  amusement  with  work. 

This  mmlcrate  amount  of  exercise  is  sufficient  for  nine-tenths  of 
men.     For  those  of  unusually  muscular  frame,  heavy  gymnastic  apjiaratl 
is  i>rovtdcd  ;  for  a  fcw^  special  developing  ap|Miratus  is  needeil ;  all  areswf 
ficiently  under  txmtrol  and  obscrvatiou.     No  serious  accident  lias  oa-ur 
sinw  the  opening  of  the  gymnasium  in  1859. 

The  dire<_'tion  is  in  the  hands  of  Prof.  Edward  Hitclicix'k,  M.D. ;  t^ 
duties  of  his  {x>sition  include  teaching  g}'mnastics,  physiology,  and  eluc^ 
tion  a.s  connected  with  bodily  movement ;  he  is  expected  to  be  acxjuaintfl 
with  the  health  of  each  student,  and  is  required  to  furnish  the  excuse  whci** 
ever  sickness  comjjels  a  student's  absenfx\  The  deparimeDt  is  dignified 
marks  given  for  attendance  and  deportment,  and  its  head  is  a  member  of  < 
faculty. 

The  object  aimefl  at  has  always  been  the  promotion  of  heidth  and  poll 
of  workj  rather  than  tlie  develnpment  of  musele  or  the  performance  of  fei 
of  agility  and  strength.     As  evidence  of  the  success  which  is  attained,  Pr 
Hitcheock  states  that  sickness  among  the  classes  diminishes  regularly 
the  Freshman  year  up,  being  in  the  Senior  year  little  more  than  half  * 
great  as  in  the  Freshman.  fl 

A  system  of  this  sort  reaches  a  large  numbe'r  of  young  men  who  mu^ 
need  it.     Few  arc  so  judicious  aud  persevering  as  to  lay  down  a  plan 
gymnastics  and  adhere  to  it.     Much  of  the  apparatus  in  ordinar}^  gyi 
siums  is  unsuited  for  the  t>eginner :  its  effect  is  to  exliaust  and  rack 
frame  and  discourage  his  efforts.     The  most  complete  outfit  of  appar 
aud  the  best  instruction,  will  not  insure  the  attendance  of  the  very  daasi 
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men  who  need  the  training  most.     Xothing  le,  on  the  whole,  so  well  siiiteil 
to  the  average  needs  as  a  class-system  resembling  tliat  of  Amherst. 

At  Harvard  there  is  everything  except  compulsory  elass-work.  Careful 
meaAQrements  of  the  person  enable  the  supermtendent,  Prof.  Sargent,  Uy 
issign  special  exercise  to  each  young  man,  definetl  in  kind  and  amount,  ihr 
the  purpa««  of  strengthening  his  weak  jwints.  His  apparatus  and  methods 
have  been  adopted  by  a  considerable  number  of  colleges,  including  some  for 
women. 

A  new  feature  of  Dr.  Sargent's  work  consists  in  the  taking  of  photo- 
graphs of  gymnasts — front^  back,  and  side  views  of  the  naked  body — at  the 
heginniug  of  their  cnurse,  to  be  comparet^l  with  those  hereafter  to  be  taken 
on  leaving  colk*ge.  It  has  been  the  writer's  privilege  to  look  through 
this  list,  m)w  numbering  several  hundred  ;  and  it  must  be  confessed  that 
the  most  striking  thing  about  thrm  is  the  rarity  of  a  hamlsome  body,  or 
of  even  a  well  Ijalanced  and  |>roportion«l  btxly.  Detlei'tion  of  the  spine  is 
'piite  common.  Athletic  cmi-smen  show,  by  the  twist  in  their  upj>er  backs, 
^hifh  side  of  the  boat  they  are  accnstomed  to  row  in  ;  but  most  of  the 
^'Hn-atures  do  not  seem  to  arise  from  excess  of  muscle.  A  prevalent  droop 
of  the  right  shuulder  is  nuticeable.  It  is  thought  that  this  may  originate  in 
<^mlDg  weights  in  the  right  hand,  and  perhaps  in  the  musket  drill  of  the 
public  schools. 

Another  noticeable  thing  is  the  freqnency^  of  the  hollow  back, — a  pecn- 
"arity  of  form  which  may  Im?  hereditary,  but  may  originate  in  weakness  of 
*oe  supporting  mns<'les  of  the  spine.  Weakness  of  the  upper  part  of  the 
^'^nk,  allowing  the  shoulders  to  fall  forward  and  the  neck  to  stuop,  may 
*^  the  firet  step,  and  the  saddle-back  may  Ix?  merely  the  compensator\' 
<*Urve. 

Smallness  of  the  chest,  and  conserpient  want  of  king-pc>wer,  constitute  a 
filing  that  it  is  really  of  great  importauce  to  cyrrect.  There  can  be  no  safe 
athletic  training  for  men  whose  chests  are  small :  they  run  the  risk  of  in- 
^K-ting  permanent  injuiy  upcm  heart  or  lungs  by  the  efforts  niaJe  with 
^cir  large  muscles.  It  is  well  known  that  a  small  chest  pretlispo.scs  to  <'un- 
^UinptioD.  Our  lioys  need  not  be  athletes, — it  would  be  better  for  the 
''^•SBnot  to  attem})t  to  ct^mpete  in  that  line, — but  they  ought  to  have  better 
***"«athing-<'ai>acity  than  they  now  have.  Phiif  is  better  than  anv  gym- 
*'a«tics,  from  a  certain  jKjint  of  view  ;  but  a  full  allowance  of  the  prevalent 
^P«Jrt8  does  not  give  tr>  Iwys  a  good  chest-development. 

The  late  Arcliilmld  Maclaren,  describing  the  English  school-boy  as 
*x>niing  under  his  observation,  said,  ^'  I  find  that  almost  every  youth  at  the 
lime  of  passing  from  the  schools  to  the  University  has,  as  it  were,  a  cnnsid- 
*'rable  amount  of  attainable  jwwer  and  material  cajmcJty  undevcloi>ed ;  his 
™ly,  or  rather  a  portion  of  it,  is  in  arrears  in  this  resi>ect,  and  a,s  arrears, 
•nd  as  a  recoverable  debt,  the  youth  may  fairly  view  it.'^  During  the 
y*'«th'8  firet  term  of  two  months,  with  projierly-administered  exercise, 
*he  chest  will  eJtpand,  in  all  oixliuary  circumstances,  two  inches,  and  in 
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peculiar  circumstances  he  has  known  tlie  iDcrease  to  reach  doable  the 

amount. 

Most  sports  develop  the  legs  satisfactorily, — walking,  running,  leapin| 
foot^ball,  crickot,  fencing,  tennis,  racket,  fives, — but  some  of  these  give  i 
addition  an  excess  of  work  to  the  right  arm.  The  result  of  sports  withoi 
g^'mnastic  training  is  a  frequency  of  pigeon-breast,  hollow  breast,  droopLo 
shoulders,  and  st-cxiping.  There  is  also  an  occasional  excessive  upwai 
growtli  without  correspond tng  expansion  of  the  chest.  These  are  the  reauli 
of  abundant  play  in  Englisli  scliools  for  the  Ijcttcr  class^,  where  play  is 
regular  part  of  the  day's  business ;  they  represent  the  best  that  a  boy's  pk 
can  do  for  his  development.  m 

Military  drill  was  brought  into  favor  by  the  war ;  its  supposed  end  id 
furnish  large  numbers  of  men  i-eady  trained  to  service  in  case  of  emergenc 
Some  military  men  find  that  the  real  result  is  a  conceit  of  knowledge  a 
indisposition  to  enter  the  militia.  Its  best  side  is  the  moral  side :  it  rais 
self-respect,  and  promotes  obedience  by  showing  the  practical  need  otm 
It  is,  further,  as  goirtl  cxcn-is*.'  as  many  games  are,  and  shares  with  s|>«< 
the  element  of  interest  and  pleasure.  Schools  known  to  the  writer  hei 
given  two  hours  out  of  the  weekly  programme  to  drill,  and  have  found  tl: 
the  wcek^s  work  as  a  total  was  not  lessened.  The  objections  are  that  #[ 
exeirise  is  taken  in  a  cramped  position,  cvcrj^  movement  Ijcing  executed  ' 
pattern,  and  that  the  uumlxT  of  movements  is  extremely  few,  so  that  t: 
exercise  is  not  at  all  a  typical  one  for  developing  the  Ixxly  ;  also,  that  t: 
musket  is  too  heavy,  and  that  it  is  carried  cliietly  in  tlie  right  hand  i 
convenience.  The  so-called  setting-up  drill  ct>nsists  of  light  gymnastic 
the  object  of  which  is  to  give  the  soldier  a  grxxl  position  at  the  outs* 
this  is  not  and  cannot  be  properly  carried  out  in  schools  unless  tii 
taken, — and  the  time  is  already  taken  for  musket  drill. 

The  amount  of  time  taken  by  Maclaren  to  correct  the  shape  and  gr 
of  boys  in  his  own  school  was  one  hour  of  gymnastics  weekly, — thifl 
addition  to  abundant  pkiy. 

The  children  in  the  turner  classes  practise  an  hour  twice  a  week,  sotm 
what  after  the  general  phin  of  Amherst,  aiming  to  give  the  girls  more  OJ 
grace  (<\^.,-  by  a  variety  of  dancing  movements)  and  the  boys  more  |i 
muscularity.     Their  work  is  well  worth  inspecting,  | 

The  British  soldier,  on  entering  the  army,  is  put  through  daily  g>Tn' 
nastitw  from  one  to  one  and  a  half  hours  daily  for  three  or  six  months, 
is  unncct?ssarv'  to  di^scril>e  the  practice  in  other  aniiies. 

In  our  public  schools  the  friends  of  reform  should  not  Ije  sati.sfied 
less  than  half  an   hour  twice  a  wwV,  under  trained  teachers.     An 
twice  a  week  might  afterwaixls  be  thought  desirable, — the  method  to  lietb 
of  light  g^t^mnastics,  to  some  extent  imitating  that  of  Amherst.    The  tcacb 
may  be  s|>eeialists  at  a  mtxlcnite  salary  j  or  the  work  may  be  done  by 
of  the  regular  teaeliers  as  have  special  gifts  for  it,  as  is  the  case  in 
many.     As  regards  the  amount  of  >Y^ork  to  be  done,  or  the  teaching  fa 
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lertTof  Frank fort-on-the-Main  is  a  good  illiiBtratlon  :  there  are  twelve 
1  children  in  the  piiblie  schoak  of  that  j)]ac'e,  and  the  iiunihtr  of 
I  to  gymnastics  is  ef|Utvak'iit  to  the  eonstant  jserv ices  uf  seven- 
iiod  a  half  teadiera  The  city  has  speeial  halh  with  apparatus,  of  the 
^■Mbof  from  twenty  to  twenty-five  metres,  nine  or  ten  metres  wide,  and 
PB  fire  to  five  and  eix-teuthi^  metres  high. 

The  RoiTTiNE  of  a  School-Da y.^ — It  will  not  lie  without  profit  to 
pl^jr  the  arrangement  of  time  and  oei'upatiou  made  for  ciiseg  where  a 
persoo's  whole  time  \s  under  control.  In  mailing  the  plan  it  in 
to  have  a  clear  idea  of  t!ie  amount  of  work  that  is  dei>irabk\ 
foBp  must  be  assigned  for  play,  and  for  gymnastic  lessons  :  either  or  both 
be  nude  oompuLsory  (as  foot-ball  h  in  some  of  the  great  English 


lidlowijig  is  an  outline  of  a  day's  work  in  one  of  the  best  American 
lools  for  preparation  for  eollege  : 
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Riie. 

Braikfast 

Study  And  reclutioiu  four  ftnd  three-fourthfi  or  four  and  onc-balf  houn. 

Int4^nni««ion. 

Dinner. 

Study-*«*Jon  ID  mmmcT  one-half  hour  (none  in  winlt'r),  then  play- 

tint*. 
Play-time,  »umroer  ihrce  «nd  oue-half,  winter  two  and  three-fourths 

houra. 
Quiet  in  ecssion,  study  optional. 
Supper,  ene-bttlf  hour. 
Iniermittton. 
Pniyers. 

gtu^y  session  in  nchool-room  until  bedtime. 
Youncost  boys  (twelve  and  thirteen)  go  to  l>ed. 
Middle  boys  (fourt<»en  and  tillet^n)  go  to  bed. 
Older  boys  go  to  bed. 


i  Tbe  amount  of  sleep  allowed  for  is  from  eight  and  a  half  to  ten  and  a 
htma,  according  to  age  and  sea.soii.  The  boys  all  have  the  gill  of 
tod  iise  all  the  time  allo\vt*<l.  Study  and  refitatious  for  the  youngest 
fix  and  a  half  or  six  and  three-fourths  hours;  for  the  oldest,  about 
hoant.  Play,  two  and  three-fourths  or  thrw^  and  oue-balf  hours,  ae- 
lo  tRuson,  in  a  solid  lump,  besides  s<jme  iatermitvsions  too  short  for 
phiv.  There  is  a  twenty-acre  lot  to  play  iu  ;  in  winter  they  use  the 
at  their  option,  umler  control  of  a  tutor.  Detention  for  punish- 
iilll^ned  to  the  afVeruiMjn  play-hour :  most  boys  average  one  hour  a 
at  most ;  mischievous  boys  suffer  longer  detention,  but  iu  no  case  to 
phjltcai  harm.  Sweetmeats  are  not  expe<'ted  t<t  be  went  from  home ; 
'fwd,  tliiv  jire  confiscatai,  or  are  served  at  the  boys'  table  so  that 

with  this  the  routine  of  a  large  boaixliug-school  for  girls,  of 
good  stonding,  in  the  same  part  of  the  countrj- : 
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Rjiie. 

Ureakfji-st. 

Reritation,  forty-ftve  niimiti^. 

Prayers. 

Rwitatirme  und  study,  four  lioun. 

Birint-T. 

Wiilk,  in  wUioh  all  join. 

Stu<iy  and  recitatiim,  two  and  nne-fourtll  hours. 

Rt'CpeHtiuii, — free  time. 

SupjH>r,  followed  by  recreation. 

PmvepB. 

Study,  one  and  three-fourth*  hours. 

Bedtiino. 

Lights  out. 


Here  are  nine  hours  assigned  for  sleep,  and  eigJit  aud  thrce-foi 
hoiii"s  for  study ;  but  throo fourths  of  an  hour  is  taken  ont  ever_ 
f^yniQaijtio  exervise  iu  classes.  All  take  a  walk  of  three-fyurtlis  of  an  In 
There  is  apjjarently  a  considerable  amount  of  time  left  frw.  The  i 
trast  between  girls  and  boys  is  seen  in  the  compulsion  exercised  in  re( 
to  all  exercise,  which  is  doubtless  necessary.  The  re<juireil  hou 
work  are  likely  to  be  too  long  for  some  girls;  and  if  music  and  1 
writing  and  literary  societies  and  prayer-meetings  are  added,  girls  are  li 
to  be  burdened.  Visits  to  the  pupils'  homes  in  term-time  are  prop 
forbidden.  j 

Detention  is  an  effective  means  of  punishment  when  not  carried  too  1 
but  when  a  boy's  Stiturday  forenoon,  or  even  his  whole  day,  is  s|)en 
silent  eouiineuient  for  a  series  of  small  faults,  the  effect  is  bad,  morally 
physically.     An  oecusional  good  whipping  is  far  better. 

The  chief  objection  to  corpond  punishment  is  perhaps  its  eflfed 
teachers.  Without  exactly  making  tliera  cruel,  it  presents  a  temptati^i 
hasty  aud  often  excessive  action,  afterwards  regretted.  Girls  should 
be  punished  in  that  way ;  boys  seldom,  and  with  conscientious  refleo 
without  anger. 

The  city  of  Cleveland  requires  that  every  ea-se  of  corporal  punisi 
shall  be  reported  to  the  superintendent  of  schools,  in  blanks  contaii 
the  following  headings  i  date  ;  offence  ;  general  character  ;  home  influ 
means  employed  for  reform  j  whether  parents  were  previdusly  notifii 
misconduct,  and  what  answer  was  given  ;  whether  ever  previously  refei 
to  the  princi|iQl  of  the  school  or  the  suj>eriutendent,  and  how  often  ;  rt 
of  punishment.-     This  represents  fully  the  present  tendency  to  caution. 
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SITE  OF  THE   SCHOOL-HOUSE. 

One  of  the  first  points  to  consider  in  sclectiog  a  site  is  dmiess  of  the 
fioil  and  air.  If  possible,  we  should  choose  a  spot  coupiderably  elevatcxl 
ab<ive  ponds  or  wet  ground,  on  soil  which  dries  quiekly  after  rain,  and 
*here  evening  mists  do  not  liang.  In  damp,  low-lying  spots  eoiisun]|itiou 
ij?  apt  to  prevail  ;  a  tendency  to  rheumatism,  catarrh^  and  neuralgia  is 
common  ;  diphtheria  often  prefers  low,  damp  it'gions,  and  so  does  iutei- 
wittent  fever. 

A  house  may  possess  a  damp  atmosphere  amid  wholesome  surround- 
ings, if  the  cellar  is  damp.  Even  high  land  is  often  full  of  water.  In 
the  couotr}'  it  is  usually  possible  to  ehiKJse  a  dry  spot,  but  in  cities  many 
othenvise  desirable  lots  contain  underground  springs,  or  watercourses 
»^'hich  have  been  dammed  by  the  filling  in  of  new  streets,  and  it  may  be 
necessary  to  drain  or  water-proof  the  cellar.  A  wet  cellar  is  never  neees- 
^O'  or  allowable. 

Next  to  the  general  healthful ness  of  a  spot  we  may  consider  the  ques- 
tion of  light,  one  of  the  most  puzzling  and  uusatisflictory  of  all  the  problems 
^^  School-science  in  large  cities.  Wlicrcver  we  build,  we  must  expfx-t  that 
othera  will  by  and  by  occupy  the  adjoining  land  with  houses  of  unknown 
"eight.  There  ought  to  be  an  oj>en  spatx*  on  all  sides  large  enough  to 
'^^^Uiie  a  good  light  in  any  snch  contingency.  How  difficult  it  is  to  accom- 
plish this  in  cities  may  be  seen  in  Xew  York.  In  1880  the  Sanitiuy  En- 
9^neer  gave  prizes  for  designs  for  school-houses  to  be  pla<?ed  on  lots  one 
"Wndred  feet  srpiare  (tliat  Iteing  a  usual  size)  not  situate<l  on  street-corners. 
I**  making  the  award,  the  committee  rame  to  the  inevitable  conclusion  that 
*^c*e  oonditions  made  it  '*  impossible  to  secure  sufficient  light  without  either 
overcrow^ling  of  class-rooms,  or  an  unsatisfactory  arrangement  of  corridors, 
^ii*s,  etc."  Not  want  of  foresight,  but  the  cost  of  laud,  prevents  proper 
"ghting  in  cases  like  that  of  New  York ;  but  there  are  many  vsmall  yet 
&'t>\ving  cities  which,  with  cnl}>:ible  want  of  foresight,  are  building  school- 
'''^Uaes  within  six  fe<4  of  boundary-lines. 

^oise  ami  other  nuisances  ought  to  be  avoided.  It  is  possible  to  foresee 
"^  growth  of  traffic  on  certain  linc^n,  and  avoid  them :  by  doing  this  we 
^"^  the  more  likely  to  retain  comparatively  good  light.  In  some  places  the 
*^"  prc»perly  forbitls  the  maintenance  of  litpior-shops  near  schtKjls.  The 
^^*^hl)orhood  of  |>olice-&tation8,  with  the  owasional  view  of  noisy  pri&oners 
*^I«?<1  l>Gfi>re  justice,  is  most  objectionable.  Engine-houses  are  also  bad 
^^*^hl)ors.  In  short,  all  sources  of  noise  or  excitement  and  the  neighbor- 
^^^od  of  crowds  are  to  be  avoided. 

The  purchase  nf  land  enough  to  give  a  space  sixty  feet  wide  all  around 
**^  building  should  be  a  minimum  requisition. 
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PROTECTION   AGAINST  FIRE. 

Fires  in  school-houses  can  generally  be  traced  to  the  heatiug-ap])aratu8. 
Nothing  special  need  be  said  regaiiling  the  precautions  needed  in  the  cas«3- 
of  commoD  stoves ;  bat,  as  open  fireplaces  are  now  placed  in  some  schools^ 
it  may  be  well  to  call  attention  to  a  possible  danger  from  the  eunductiou  oPflj 
heat  through  the  hearth  and  back  to  wood-work  in  contact  with  them.     A. 
double  back  of  masonry,  with  air-spaoc,  is  I'cquircd, — the  hearth  supportcti 
by  a  brick  arch.     Some  builders  larelessly  run  beams  into  the  brick-work 
of  chimneys. 

A  tin  ventilator  running  in  a  floor  to  a  chimney  has  been  known 
cause  a  fire;  a  quantity  of  light  material  was  put  into  a  grate  in  the  story 
below,  and  the  flame  and  hot  air,  reaching  back  from  the  ehimney  into  the 
tin  flue,  heated  it  so  that  the  planks  caught  fire. 

Special  care  ought  to  \ye  taken  to  protet^t  wood- work  against  the  heat 
of  hot-water  or  steam  pipes.  Hot-water  pipes  may  in  some  cases  reach  a 
temperature  much  above  212°  F.  A  proi>orly-arranged  boiler  for  steam- 
heating,,  it  is  said,  will  not  give  sujierhcatcd  steam,  and  the  heaters  will 
not  scorch  wood-work ;  but  with  coil  boilei^,  if  not  kept  projierly  supplied 
with  water,  sujierlieating  might  occur.  Tiiere  is  much  evidence  to  show 
that  fires  do  take  place  just  in  the  neighborhood  of  pipes;  and  they 
should  be  protected  most  scrupulously  by  the  steam-fitter.  Pijx'S  may 
suspeuded  by  iron  straps  iu  a  groov^e  lined  with  bright  tin,  allowing  a  s] 
of  one  inch  between  pijies  and  tin. 

It  has  been  propositi '  to  provide  large  valves,  easily  Ojjened,  at  the  roof, 
st>  as  to  draw  out  great  quantities  of  air  or  smoke  at  the  beginning,  thus 
K'lieviug  the  ot^upauts  of  the  danger  and  alarm  which  smoke  occasions : 
also  to  provide  extra  flues  in  walls,  conmiuuicating  with  the  floor-sjiac 
wainscut-spaees  where  smoke  is  generated,  to  carrv*  smoke  off. 

Floors  slioidd  be  brought  up  to  brick  walls,  so  as  to  cut  off  all  upwa 
currents  behind  the  furring.     A  method  of  doing  this  has  been  |mtenl«l. 

Stairs  should  be  as  strong  and  substantial  as  jx^ssible,  and  prai'tically 
fireproof.  "  Tliey  should  be  tlie  last  to  burn  or  fall  in  the  structure.  In 
ordinary  construction  tJiey  are  among  the  first  places  to  tat^'h  fire  and  the 
most  eflicieut  means  of  rapidly  conveying  it  from  fltn^r  to  floor.  Stairs  caa 
be  built  at  a  reasonable  outlay  that  are  convenient,  easy  of  access,  well 
lighted,  and  absolutely  fireprcwf."  (W.  R.  Briggs.)  Iron  fi-ames  enclosed 
iu  a  separate  brick  tower  at  each  end  of  the  butldiug  are  the  fullest  realiza- 
tion of  this  idea.  There  ought  to  be  two,  on  opposite  sides,  so  that  one 
would  be  left  free  in  any  case. 

Five  or  six  feet  is  a  pro j>er  width  for  the  stairs  in  large  buildings; 
the  hall  into  which  they  empty  should  be  considerably  wider,  and  the  front 
door-way  from  six  to  ten  feet,  with  doors  set  to  open  outward.     School- 
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WB tos  should  oj>en  outward.  A  panic  jnaif  arise  at  any  place,  with  or 
lite  good  cause.  Spiral  stairs  or  wedge-shaped  staii^s  arc  to  be  forbid- 
kt  k  luiding  lialf-way  uj>,  with  some  spare  room,  is  desirable.  There 
nt  be  plenty  of  light,  and  the  impression  of  seeurity  must  be  imparti-d. 

The  bduBtnule  is  not  altogether  the  best  armngement ;  a  well,  in 
kt^mnai  needed  for  reasons  of  eonstrnetion,  but  Is  useful  for  diseipline, 
tuUiiig  Uie  scholara  to  be  seen  easily.  The  los»  of  fifteen  children's  lives 
^tbe  bnftkijig  of  the  balusters  during  a  pauie,  while  the  crowd  was  de- 
mwXiu^  a  stairway  three  teet  wide,  in  the  Xotre  Dame  Academy  of  New 
York,  is  an  instance  in  point.  There  were  nine  hundred  children  in  that 
It  is  said  that  they  had  been  carefully  instructeti  in  the  "tire- 
\f  but  the  firc-<lrill  dcK>s  not  meet  the  vn?^  when  the  stairway  is  insut- 
With  good  arrangements,  eight  hundred  children  ought  to  be  got 
«■!  of  a  fn^ool-house  in  a  minute  and  a  quarter;  they  ought,  for  practice, 
iiki?e(o  do  it  without  uotiti^  as  often  as  once  a  month.  It  is  certain  that 
teetrea  good  many  fire-traps  just  as  Imd  as  the  Notre  D-ame :  the  writer 
bicoi  andi  worse. 

VENTILATION  AND  HEATING. 

Hui  flobject  10  admittedly  of  the  first  importance.     The  school  is  the 

t  for  work,  and  bad  air  at  once  impairs  the  working-jwwer.     More 

ilhift,  the  eflectof  bad  air  is  to  deteriorate  the  whole  constitution  :  there 

[iilittlp(i>j(i^genitiou  in  the  statement  that  all  diseases  are  either  caused  or 

(Alore  severe  by  bad  air.     Several  notorious  "school-diseases"  are 

'floiely  connected   with   this  cause, — dys|>epsia,  headache,   nervous 

ity,  araemia,  scrofula,  consumption,  various  affections  of  the  eyes, — 

ripeda]  discussion  of  which  is  found  elsewhere. 

Tbe  impurities  of  air  may  be  divided  into  three  classes  :  1,  dust,  smoke, 
,  ■PMho,  gaecs  from  heaters,  and  other  defilements  which  are  indeix?ndent 
^tlie  piTMnoe  of  echolars,  and  should  he  entiivly  got  rid  of;  2,  carbonic 
fmm  the  lungs ;  and,  ,^,  organic  matter  exhaled  frum  the  lungs  and 
^•^io.    The  last  two  are  unavoidable,  and  must  be  allowed  for  in  veuti- 

QiHmiic  acid  gas,  in  the  quantity  found  io  ordinary  badly-ventilated 
"■a,  ig  not  probably  of  itself  a  serious  source  of  injuiy.  Men  who  go 
iMUttiQiwly  to  the  bottom  of  wells  or  vats  sometimes  become  unconscious, 
^  pm«h  unless  rescui-d,  owing  to  the  presence  of  nearly  pure  carbonic 
^',  but  in  rooms  the  amount  present  seldom  exceeds  five  or  six  parts  in 
^tinaniid,  which  qiiantity  t^innot  \ye  very  actively  injurious  except  in  so 
'•»  it  slightly  lessens  the  profwrtiou  of  oxygen.  The  lethargy  of  a  close 
seems  to  resemble  the  stupor  of  asphyxia,  but  in  reality  it  is 
pBnoe  itlrr]),  caused  by  heat,  bodily  fatigue,  au  easy  seat,  a  monotonous 
••i**  wi-arioess  from  continued  passive  listening, — all  greatly  aggravated 
^dubad  air,  no  doubt.  But  farl»onic  acid  by  itself  does  not  produce  the 
rntinl friDptoniA  of  ixjisoning  which  are  familiar  from  the  description  of 
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tke  '*  Black  Hole,"     Expired  air  freed  of  carbonic  ncid  docs  produce  suci 
symptoms.     The  eraiueutly  noxious  agent,  tlieu,  apiK^irs  to  Lk»,  not  cart 
acid,  but  the  animal  exlialutioiis  which  accomiKiuy  it  in  the  breath. 

The  pro<?ess  of  analyzing  air  for  the  organic  iaipiirities  is  difficult  i 
uncertain.     It  is  therefore  necessary  to  depend  upon  the  comparatively 
and  certiiin  test  for  carl  ionic  ai-id,  wliich  eorresjwuds  quite  nearly  in  pn» 
portion  with  the  organic  impurities  and  is  safely  taken  as  their  index.       m 

The  atmosphere,  when  ptire,  ctmtalns  nonnally  aV>out  four  jiartH  of  raE- 
bouic  acid  in  ten  tliousaud.  Kccent  analyses  seem  to  indicate  that  th 
and  a  half  parts  is  nearer  tlie  truth  ;  but  it  varies  somewlmt,  being 
in  cities.  Assuming  four  as  the  rule,  the  cpiestion  arises,  "  Sup|>os!ng 
air  of  a  room  to  be  constantly  polhited  by  breatliiug,  at  what  stage  shiifl 
we  say  that  it  becomes  unsuitable  for  further  use?'*  The  question  is  M 
Rwcred  varifiusly.  Pettenkofcr  proposed  seven  as  a  standard  of  maximard 
amount  of  t^rlMiuic  acid;  Dcgen,  six  and  six-tentiis;  while  Parke,  vf, 
may  be  regarded  as  tlic  best  atiiliority  in  our  language,  sets  it  at  six. 
is,  the  permissible  addt^  impurities  correspond  to  the  addition  of  th 
two  and  six-tenths,  <ir  two  |>arts  of  cariumie  acid  in  ten  thousand.  Parff* 
bases  hk  standard  upon  the  personal  experience  that  air  at  six  seems  pur* 
6o  that  a  persurn  coming  from  the  outer  air  jK^rceives  no  trace  of  odor, 
difference  between  the  outer  air  and  the  r<x>m  in  {wint  of  freshness,  w 
if  the  carlwnic  acid  exceeds  six  the  air  usually  U'glns  to  be  pen^epti 
impure.  When  it  reaches  nine  or  ten  the  air  is  what  is  called  close 
fusty  ;  alx>ve  this  it  l3ecomes  disagreeable.  After  a  person  has  been  a  ft 
minutes  in  a  room  the  odor  becomes  imperceptible,  and  he  no  longer 
judge  "  by  the  nose." 

It  is  abundantly  proved  tliat  in  our  climate,  and  for  large  bodies 
pereons,  ordinary  (soH?allcd  "natural")  means  of  ventilation  by  windo' 
fireplaces,  and  hoh^  in  walls  are  entirely  inadc<pmte,  and  must  give  place 
the  systematic  use  of  flues  of  sizes  suited  to  the  supply  required. 

The  aUowanve  of  fresh  air  'per  hecul  is  based  on  the  datum  just  gi 
for  permittaibic  defpre  of  a/Med  impurity.     It  is,  unfortunately,  the 
that  the  impurity  cannot  he  got  rid  of  by  itself;  it  mixes  so  rapidly 
the  air  that  it  seems  best,  on  the  whole,  to  consider  that  the  mixture  tak 
place  at  once,  and  that  our  only  remedy  is  to  dihde  the  air  by  letting  o 
some  that  is  foul  and  letting  in  some  that  is  pure.     We  have,  thereforej 
problem  in  tliEs  form:  How  much  fresh  air  is  needed  to  dilute  one 
exhalations  to  a  given  point? 

Adult  men  exhale  about  six-tenths  of  a  cubic  foot  of  carbonic  ae* 
per  hour  while  at  rest.  (Pettenkofcr,  Parke).  The  equation  Ix^comcs,  the* 
2  :  10,000  :  :  0.(>  :  3000,  showing  that  one  man's  exhalation,  diluted  wifi 
three  thousand  cubic  feet  of  air,  impregnates  it  in  the  projwrtion  of  tw^ 
parts  in  ten  thousand.  The  hourly  supply  required  is  three  thousand  ctibS 
feet  ]>er  man.  The  calculations  of  Roth  and  Lex  give  three  thousand  fiv^ 
hundred. 
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This  statomeDt  applies  to  rf»oms  constantly  occupied,  and   to  adults. 

Wlu-n  the  nwm  is  to  bo  occupied  hut  three  or  tour  hours  at  a  time,  and  is 

thoroughly  aired  in  the  interval,  the  amount  may  be  reduced  to  two  tliou- 

five  hundred  cubic  feet  per  hour  (Billings),  or  about  forty  per  minute. 

Lssnmiug  that  children  require  nearly  as   nuich   as  adults,  the  Mandavd 

f'Of  thirti/  cubic  feet  per  head  and  miniUe  seems  a  fair  one, — as  re]x>rted  by 

the  6|}ecia]  committee  on  plans  for  public  schools,  given  in  the  Sitnitari/ 

Engitxeer  for  March  1,  1880,  and  rcjieatcd  in  tfie  Report  of  a  commission 

on  the  public  schools  of  the  Distriet  of  Columbia.'     This  is  the  minimum 

refp^isiiion. 

It  may  be  questioned  whether  children  require  the  full  supply  of  air 
sssigned  to  adults.  They  are  smaller ;  the  work  of  transformation  of 
'^Witerial,  though  active,  is  in  some  degree  proportioned  to  their  consump- 
tion of  food,  which  equals  that  of  adults  at  fourteen,  but  is  much  lielow  it 
*^  six  and  eight ;  they  arc  very  active,  vet  doubtless  do  not  perfurm  as  much 
absolute  muscular  work  as  adults.  Figures  quotetl  in  the  Lomb  Prize 
*^*Bays  (page  73)  show  that  children  under  ten  expire  about  one-half  as 
''lucli  carbonic  acid  as  adults." 

*^rhe  views  of  I>e  Chaumout,  as  given  in  a  report  made  to  the  Intcr- 
**^iona!  CoDgress  of  Education  held  at  Bnissels  in  1880,  are  presented  by 
'^'llings.*  Assuming  that  adult  men  exhale  two  hundred  aud  sixty-six  cubic 
^^f^timctres  of  carbonic  acid  per  hour  at  rest  for  every  kilogramme  of  their 
Weiglit^  he  makes  what  seems  sutlicient  allowance  for  increase  due  to  move- 
*neot,  spjeaking,  etc.,  and  assumes  three  hundred  and  forty-six  cubic  ccnti- 
***^tTes  p».'r  kilogramme  fi>r  children.  Taking  Quetclet's  tables  of  weights 
^^  <iifferent  ages,  he  finds  that  the  supply  of  fresh  air  rwjuired  in  order  to 
*^^©p  up  the  standard  of  purity  (six  in  ten  thousand)  would  be — 
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To  this  Hillings  remarks,  "  The  question  of  the  amount  of  carbonic 
*cid  exhalctl  has  little  fir  nothing  to  do  with  the  matter,  except  in  so  far  as 
it  is  an  index  of  the  amount  of  organic  matter  given  off;  and  it  is  probable 
that  the  diirerenct*  l)etwcen  the  amount  of  organic  matter  excrct(*d  by  a  child 
«f  live  and  one  of  tit\een  is  by  no  means  so  great  as  would  Ijc  indicated  by 
liie  carbon ic^acid  tests,     I  should  allow  in  a  school-room  or  hospital  verj' 


*  Mia,  I>i>c.  No.  86,  House  of  Rop.,  47th  Congress,  Ul  Se«»ion. 

'  Adull  TTiftn,  .6  of  a  cubio  foot  (lfj.8  to  22. t>  litres) ;  pirl  of  fievcn  or  eight,  .29  of  t» 
cubic  foot;  girl  of  eight  or  nine,  .34  ;  child  <»f  ten,  .28;  Wy  of  twelve  or  thirteen,  .87; 
young  woman  of  seventeen,  .87  ;  boy  of  fifteen,  .6. 

"Op,  cit,  p.  162, 
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nearly  the  same  amount  of  air-supply  per  litad  for  children  of  all  ages 
over  five  years.  .  .  .  The  6taudaiti  which  I  would  fix  should  l>e  .  .  .  for 
ctich  person  in  a  class-room  not  less  than  thirty  cubic  feet  of  fresh  air  per 
minute." 

It  is  a  fa^et  that  children  do  not  stand  l>ad  air  as  well  as  grown  people. 
Not  only  du  they  require  large  supplies  t*j  correspond  with  a  rapid  rate  of 
growth,  but  they  are  more  liable  to  lose  health  from  any  given  cause;  they 
are  more  delirat^, — so<juer  depressed,  and  quicker  to  retx>ver. 

"  1  think  it  best,"  said  Simon,  *'  that  children  and  adults  should  be 
deemed  to  require  et^ual  allowances  of  air  and  ventilation."  41^ 

Cubic  Space  REQriRED  peh  Head. — A  a^mnion  size  for  school-rooms, 
where  liberal  ideas  prevail,  is  about  twenty-eight  by  thirty-two  and  thirteen 
and  a  half  feet  high,  giving  twelve  thousand  and  ninety-six  cubic  feet. 
Beyond  thc^se  limits  the  size  becomes  inconvenient  for  the  pur^joee  of  in- 
struction. Let  us  assume  a  chiss  numbering  forty  ;  the  cubic  sjxice  per 
head  is  three  hundred  feet,  a  liberal  allowance^  But  forty  persons  require 
forty  times  thirty — i.e.,  twelve  hundred — cubic  feet  of  fresh  air  per  minute, 
and  seventy-two  thousand  per  hoiu' :  so  that  in  the  room  supposed  the  air 
must  be  wholly  changed  six  times  in  an  hour. 

Take  the  minimum  requisition  for  New  York  city  schools,  seventy 
cubic  feet  of  space  jier  head  ;  if  the  8<:'h()lars  are  to  receive  the  same  allow* 
ance  of  fresh  air,  the  room  must  be  wholly  re-charged  with  air  twenty-five 
times  an  hour  I  It  is  absurd  to  suppose  such  a  case  as  possible  :  the  chil- 
ilrcu  w^ould  live  in  a  whirlwind.  It  is  a  gotid  deal  to  speak  of  changing 
six  times  a]»  hour;  yet  this  can  be  done  wittumt  risking  a  draught,  wberea^ 
a  more  rapid  rate  is  considered  likely  to  give  annoyance.  ^ 

These  calculations  give  the  reason  for  requiring  lilxral  siwice,  as  usually 
statctl.  There  are  other  reasons,  however.  A  large  rwtm  has  more  win- 
dows, and  in  other  ways  faviirs  "  natural"  ventilation.  The  airings  at  reoi»ss 
give  a  larger  store  of  fresh  air  to  draw  from.  Tliere  is  a  tendency  for  the 
state  of  the  air  to  grow  steadily  worse  from  the  beginning  to  the  end  of  a 
session :  this  progression  is  far  more  rapid  in  crowded  schools.  This  is 
obvious  enough,  and  is  common  matter  of  experience.  Lil*eral  sjiaoe  is 
very  desirable,  even  if  there  is  no  thorough  system  of  ventilation. 

On  the  other  hand,  it  seems  a  pity  to  S|>oil  a  good  i-autj*.^  by  excessive 
claims ;  as  when  one  thousand  cubic  feet  of  space  |>er  head  is  named  as 
desirable,  in  several  places  in  the  second  report  of  tlie  Ontario  Provinci 
Board  of  Health. 

The  following  list  of  requirements  is  reduced  to  feet  from  Bill  lugs  :^ 

Belgium,  luw 157 

Educational  League,  Ik'lgium,  proposes 886 

IloUiind,  riverage 129 

Haarlem,  eighty-nine  sclioolg 158 
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English  Board  si-hiH>lA,  about 125-160 

Bavaria,  law  (at  eight  yours) 136 

"          **    (at  twelve  years) 196 

Dresden 107 

Frankfort,  Medical  Society  recommends 2^7-322 

BaeJe,  law 213-237 

Sweden,  primary 187-264 

«*        higher 26U-850 

New  York  City  (for  various  ages)    . 70-100 

^Methods  of  Ventilation. — The  heatt-d  flue  is  at  present  the  ar- 
fWlg<^iiient  applicable  to  the  greatest  Dumber  of  cases  of  school-house  vea- 
tilatioD.  It-s  size  must  \xi  (leterniiiied  in  accordanee  with  the  Dumber  of 
pupils  iu  the  room  or  house.  la  most  cases  one  general  discharge-flue  is 
sufficient.  It  should  be  located  centrally,  so  as  to  lose  no  heat  to  the  outer 
air.  It  consists  of  a  stmight  brick  shaft,  rising  from  the  cellar  to  the  roof, 
and  capijed  above  the  roof  to  protect  it  from  downward  gusts  of  wind.  To 
increase  the  current,  the  air  is  warmed  by  having  the  sraokc-flue  of  the 
h«»tcr  pass  up  through  the  middle.  The  velocity  of  the  ascending  air  dc- 
|>encis  on  many  circumstances  :  if  the  weather  outside  is  cold,  if  tlie  chimney 
is  high,  if  the  heat  is  concentrated,  the  current  is  swifter  than  under  the 
oppK>site  conditions.  A  simple  formula  for  the  tfieordical  velocity  is  the 
,       folloAviog,  from  Billings: 

'         491         ' 
In  '^'hieh  r^=  velocity^ 

/  s^  temperature  in  the  chimney, 

/'=  tem|>erature  of  the  outer  air, 

h  ^  height  of  the  chimney. 
^*     t:ije  temperature  out  of  doors  is  40°,  that  of  the  clumucy  100°,  and 
^^^   c»himney  is  50  feet  high,  the  result  is 

.  =  8^/^11^  =  8^/6.11  =  20. 
^      491 

^*  ■«  velocity  of  twenty  feet  per  second  is  ffreafhj  dimhihhM  l>y  friction  and 
^  ^^?r  circumstances.  The  velocity  desired  is  five  fcct,^  which  will  difH-hai-ge 
^  ^  ^  cubic  feet  of  air  per  second  for  everi'  square  foot  of  the  cross-section 
^^      ^he  chimney.     This,  l>e  it  reraemliered,  is  only  an  average  performance, 

^"'^•espondiDg  to  a  difference  of  G0°  between  the  chimney  and  out-doors. 

^  If  a  pupil  requires  one-half  of  a  cubic  foot  per  second,  every  square 

l>"^-*^  in  the  section  of  the  chimney  corresponds  to  ten  pupils^.     A  school  of 

^^Thundi-cd  pupils  i^uires  a  sliaft  eight  by  ten  feet,  inside  measurement, 

^^^^  allowing  for  the  smoke-flue  and  for  apace  taken  up  by  entering  pipes 

^^^  guards. 

^^      *  "For  ordinary  and  the  moat  fovorable  circumstances  the  actual  vcUjcity  fn  the  flue  ia 
-^^t  if  ii  be  established  at  about  five  feet  per  aecond,"— Prof.  W.  P.  Trowbbidoe,  in 
**^*<a»y  Ertf^neer. 


382 


SCHOOI^ITi'GIENE. 


FiQ.  12. 


Schemes  of  Ventilation  by  Flues. — To  pass  the  smoki 
the  ventilator-flite  is  an  obvious  thought  The  draught,  without  s 
arraiigeraeDt,  is  seldom  as  strong  as  we  require.  One  of  the  early 
tions  of  the  principle  is  shown  iu  Fig,  12,  taken  from  Gnillaum 

where  it  is  calletl  *"  Mott's  sv 
apparently  a  combination  of 
tilating-stove  and  tlie  chimn 
lator.  This  represents  a  plu 
(tin  he  put  in  use  in  almost  a 
try  school  J — the  only  difficul 
the  inadequate'  size  of  the  fli 
example,  in  a  one-story  boil 
draught  will  be  feeble,  owing  to  the  shortness  of  the  chimney  ;  tw 
pupils  would  require  under  those  cireurastances  a  flue  two  by  t\ 
half  feet  in  section.  Such  a  chimney  would  need  an  efficient  giian 
rain.  The  outlet  should  be  narrowed,  to  increase  the  veltx'ity  at  t 
The  danger  would  be  that  wind  would  occasionally  (or  regularly)  hi 
one  side  of  the  flue  while  tlie  hot  air  rose  on  the  other.  This  dang 
become  a  certainty  if  the  flue  were  made  two  by  a  partition. 

Sheet  iron  or  wrought  iron  rusts  out  rather  soon  ;  for  the  pi; 
chimney  cast  iron  is  Iwst. 

Branch  flues  of  moderate  size  leading  from  the  rooms  will  have 
current^  hence  must  be  larger  in  proportion  ;  a  class  of  fif^y  migh 
two  horizontal  ducts,  eafii  two  feet 
square, — a  requirement  which  would 
prove  awkward  to  the  architect.  In 
view  of  the  great  size  and  of  the 
expensive  complexity  of  these  ar- 
rangeraeuts,  it  is  best,  when  possi- 
ble, to  have  no  flut^  orducti*  leading 
to  the  main  flue,  but  to  place  each 
room  in  contact  with  the  latter,  so 
as  to  deliver  its  foul  airdirc^-tly  into 
the  shafl. 

In  illustration  of  this  method, 
Figs.  13^1  T)  are  given,  representing 
the  system  as  applied  to  an  old- 
fashionetl  square  building  with  four 
nearly  srjuarc  rooms  on  each  floor 
and  a  wide  entry  running  thi-ough 
the  middle. 

The  plan,  as  explained  by  the  en- 
gineer, is  a  copy,  with  certain  nKidi-  ^ 
fieatious,  of  the  plan  adopted  by  Mr.  W.  R.  Briggs  for  the  Bridgepc 
School.     Fig.  13  shows  a  section  of  the  house  as  seen  by  a  i>ersoa 
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"entry  :  rooms  on  the  right  and  left  ;  the  tliird  story  occupied 
iUl ;  a  flue  on  each  side  of  the  entry,  uniting  at  the  third  story,  aod 
by  the  smoke-flues  of  the  two  boilers.     The  flues  are  of  wood, 
I  with  tin.     Where  the  two  unite,  a  brick  floor  is  laid  on  an  arch,  to 
AD    iron    stove   to    be 
yd  when   the  boilers  are  not 
This  port  of  the  shaft 
tt  door  from  the 

;.  14  is  a  partial  section 

on   from  front  to 

Dg  the  intake  of  air 

window,  and  the 

air  is  carrietl  up  from 

to  the  tops  of  the 

are  thus  supplied. 

intake  stands  three  or 

above  the  ground,  as 

Boen,  at  the  comer  of  a  projection  in  the  porch.     A  flap-valve  is  fastened 

fiiihingee  like  a  common  door,  and  swings  back  and  forth,  coveriug  win- 

^atnd  6  alternately  according  to  the  direction  of  the  wind  ;  this  pre- 

wte  the  air  from  blowing  through  both  windows  at  once  and  deranging 

l.v. 
Fig.  15  gives  the  cellar-plan.     The  fresh  air  in  entering  passes  through 

two  long  cliannels  to  the  heated  chambers,  of  which  there  are  four,  each 

supplying  the  two  rooms  directly  over 
it.  There  are  four  coils  used  for  each 
room,  making  thirty-two  in  all;  they 
are  disposed  in  two  layers  (Fig,  13) ; 
each  can  he  shut  off*  separately,  giving 
an  eooiiomieal  control  of  the  lieat  sent 
to  each  room.  The  hall  in  the  thiixl 
story  is  heated  by  upright  coils  at 
the  sides  of  the  hall,  with  air-supply 
taken  through  the  side  of  the  build- 
ing. One  of  the  shafts  is  shown  in 
Fig.  14,  with  its  four  air-tubes  and  one 
smoke-flue. 

In  introducing  the  system  it  was 
found  desirable  to  employ  steam  heat ; 
an  excavation  had  to  be  made  to  re- 
ceive the  boilers.    At  the  right  and  left. 

*  ^boilers  are  seen  the  air-supply  ducts  in  section,  conmiunicatiog  out- 

ll»  witli  the  briok  coil-chauil^rs,  and  upward  with  the  small  chamber 

cold  and  hot  air  are  mixed  before  entering  the  rooms.     A  valve  is 
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place*^l  so  that  the  cold  or  the  hot  air  may  be  entirely  shut  off,  or  differei 
proportions  may  be  used  ;  the  valves  are  ooninilleil  from  the  sehiMjl-nxiu 
to  which  they  pertatu.  A  slider  of  sheet-iron  regulates  the  admission  a 
air  to  the  heaters  awoniing  to  the  weather. 

The  preceding  is  an  iustauoe  of  thorough  work.  The  next  best  thiuj 
for  those  of  limited  means,  is  to  avoid  blunders  and  waste.  The  foUowiu 
poiuts  are  ofierctl  with  this  purpose. 

Fireplaces  are  [jartial  remedies  for  bad  ventilation.  They  arc  no 
occasionally  placed  in  new  school-houses,  both  for  this  reason,  and  alf 
in  the  cxpec"tatiou  that  they  will  be  usetl  for  fires  in  mild  weather;  h\ 
the  trouble  of  attending  to  such  tires  is  too  great  for  an  average  janito 
Their  ventilating  power  is  small  compared  with  the  demand,  and  may  \ 
roughly  stated  aa  safficient  for  ten  persons  while  the  fire  ia  goin^.  As 
heater  the  fireplace  wastes  from  seventy-five  to  ninety  per  cent,  of  the  hea 
Stoves  armuge<l  like  the  "  portable  furnaces"  that  are  set  up  in  cella, 
are  useful.  The  plan  is  to  place  a  scieen  of  zinc  or  galvanized  iron  arouc 
the  stove,  leaving  an  interval  of  a  few  inches  for  an  air-space  ;  a  hole  J 
the  floor,  commuuicatiug  with  a  pi{>e  led  out  of  doors,  supplies  a  cunJ 
of  fresh  air  underneath  the  stove,  which  l>ecoraes  warmed  and  rises  Itm 
the  room.  The  screen  comes  down  to  the  floor;  a  valve  regulates  tfl 
supply  of  cold  air.  « 

Such  a  stove  is  shown  in  Fig,  12,  an  old  design  applicable  to  the  cai 
of  a  country  school-house.  The  stove  is  set  at  a  distance  from  the  chi^ 
uey,  to  get  more  heat  from  tlie  pii>e ;  the  latter  ouglit  to  have  a  strip  tf 
bright  tin  hung  below  it,  to  shield  the  heads  of  the  si^holai-s.  The  upp* 
ventilator  cools  the  room.  I 

Yentilating-stoves  of  various  |iattem3  are  sold,  based  on  the  abo* 
principle.  They  cannot  supply  a  quantity  of  air  commensurate  with  tl 
wants  of  a  school,  but  they  are  good  as  far  as  they  go,  and  doubtle* 

economize  fuel. 
^'^  ^«  J"^^'  17.  pig^    16^18  ghow  h(M 

the  principle  of  ventilatia 

rooms  by  heated  flues  nol 

be  carried  out.     They  a** 

adapted  from  Mr.  Jacokes 

illustrations  in  the  Seven* 

Rejwrt,  Michigan  Board  la 

Health,  1 

Fig.  16  shows  air  entea 

ing  by  a  pipe  beneath  tb 

floor  to  the  casiug  around  the  stove,  which  is  four  inches  and  six  inche 

wide  all  around*     Foul  air  escapes  by  the  heated  chimney.     The  uppe 

outlet  requires  a  valve. 

Fig.  1 7  3ho>v3  the  suction  of  tbe  chimney  applied  at  the  level  of  th^ 
floor  by  carrying  a  pipe  down. 


XI 


•3mokc-Ftu€ 


8CHfX>I^HYGIENE. 


385 


meEitikt 


Fig.  18  combines 

up(>er  story  may  l>e  utilized  for  that  r(M>m. 


twf>  stories.     An  opening  in  the  enlarged  jmrt  of  the 


or  in 
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Am-SupPLY. 
to  make  the  ventilation  of  a  house  depend  on  a 
sini^le  shafV.  By  doing  so  we  avoid  the  possi- 
bility of  having  two  shafts  **  drawing  against 
excrfi  other."  Two  or  more  shafts,  however,  of 
c^qnal  height  and  equally  heated,  need  not  in- 
tertcre  with  each  other,  provided  caeh  has  a 
full  supply  of  air.  This  point  may  be  over- 
lix:»ked,  with  bad  results,  as  it  often  is  in  the 
ciiiuiucys  of  dwelling-houses. 

Id  the  illustrations  (Figs.  14,  15)  a  full 
supply  of  air  is  indicated  as  entering  by  two 
large  conduits,  line<l  witli  masonry,  running 
aeroBS  the  floor  of  the  cellar  and  oiieni ug  at 

cadi  end  at  a  i>oint  four  feet  above  the  ground.  The  conduits  are  large 
enough  for  a  man  to  walk  through  thcin  with  considerable  stooping.  The 
inlets  are  so  arranged  with  a  flai>va]ve  as  to  catcii  the  wind ;  there  are  also 
rpgtilator- valves  at  a  point  below  the  inlets  and  again  at  the  entrances  to 
llie  radiator  cliaraljers.  The  beat  of  tiie  air  entering  sehrK)l -rooms  varied 
from  80°  to  105°  F. ;  on  leaving  the  njoms  it  is  bt-low  70°  F. :  the  <nitlets 
niust,  therefore,  be  larger  tlian  the  inlets, — a  good  deal  larger,  practically,  in 
ordtr  to  favor  escape  at  a  low  velocity. 

One  cannot  help  seeing  how  intimately  the  problems  of  heating  and  of 

ventilation  are  connectefl.     It  is  the  part  of  economy  to  make  the  details 

corres{>«>nd.     Waste  heat  from  stoves,  etc.,  should  be  ntilize<l,  when  i>o.s.sible, 

to  Ijcat  ventilator-shafts ;  and  the  latter  must  l>e  provided  with  a  doe  sup- 

pb'of  waste  air.     The  immense  quantities  of  air  that  are  discharged  must 

^  replaced ;  and  it  seems  evident  that  the  replacement  should  be  made  by 

*<'•  that  is  alrea<ly  warmed  to  some  extent,  if  not  fully.     There  are  very 

few  buildings  where  this  can  be  done  at  present :  hence  advice  about  opeu- 

'Dg  windows  is  of  imiversal  application. 

As  school-houses  now  are,  windows  must  be  oi^ened.  In  country 
"'sirieti?,  especially,  both  sashes  ought  to  move  easily  up  and  down.  In 
^^tpoeed  places  double  windows  are  ai>plical>le;  they  must  not  lio  fastened, 
"'itmii.5t  be  freely  movable,  A  dont)le  puir  of  sashes  with  the  hnvep  outer 
one  rais()<l  and  the  upjun*  inner  one  lowereil  gives  a  tolerably  safe  arrauge- 
®eot  Window-boards  are  often  placed  under  the  lower  sash,  filling  the 
*P*oe  eutirely,  the  air  in  this  case  entering  by  the  cnick  l>etww?i  the  two 
*^€8.  Or  the  board  may  be  set  at  the  distance  of  an  inch  from  the  lower 
•**«!  in  such  a  way  that  when  the  sash  is  raised  two  inches  the  air  is  de- 
"^ttl  upward.  All  such  contrivances  need  to  be  matched  closely,  or  they 
^''11  occasionally  give  rise  to  daugerous  draiiglits. 

It  is  a  good  plan  to  make  the  cuitains  roll  at  the  bottom,  so  that  the 
Vol.  IV.— 25 
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tops  of  windows  can  be  opened  freely  in  summer  without  injuring 
curtains. 

Pierced  wioduw-panes,  gauze  shields  to  be  jilaccd  before  cracks  in 
dows,  Eureka  ventilators  (little  slauting  apertua^s  in  outer  walls)^  and  a 
variety  of  other  contrivances,  have  more  or  less  value,  but  do  not  meet  the 
wauts  of  school-rooms :  if  they  let  in  a  good  supply  it  causes  an  unen- 
durable draught.  No  wiudow^supply  can  be  sufficient  in  cold  weather:  a 
crack  opened  in  every  window  and  well  watched  is  a  proiwr  measure;  as  a 
supplpmentary  arraugeraent  it  should  be  an  inflexible  rule  to  devote  five 
minutes  at  the  close  of  each  hour  to  some  drill  like  light  gj-muastics,  the 
windows  being  openetl  instantly  at  the  beginning  of  the  exercise  and  closed 
after  it.  At  recesses  tlie  same  should  be  done,  and  bt;holars  should  be  made 
to  leave  the  room.  fl^H 

The  writer  lias  seen  a  great  many  school-houses  in  wliifh  tin  ventitffi^^ 
tubes  have  been  placed  long  after  their  erection.  The  result  may  be  stated 
as  follows.  There  is  generally  a  tlistinct  draught  in  the  pipes,  and  the  air 
in  the  rooms  invariably  remains  poor.  It  is  said  that  there  is  *•  marked 
improvement,"  and  this  is  probably  true.  The  %'entilation  secured  by  th« 
pipes  may  amount  to  one-fifth  of  what  is  needed,  mure  or  less.  They 
not  8|)ecially  heated,  and  their  dimensions  are  inadequate.  Such  a  sys 
may  work  admirably  when  applied  to  a  series  of  ro*)tus  wjutaiuing  one< 
two  pei-sons  (rooms  for  practising  music,  private  study-rooms).  The  usual 
plan,  in  the  al^senoe  of  an  ade<f|uate  shaft,  is  to  build  a  large  wooden  box  in 
the  attic  under  the  eaves  and  place  in  it,  around  the  sides,  a  series  of  steam- 
coils.  The  box  opens  upwaixl  by  louvers,  and  receives  at  the  sides  and 
bottom  the  tin  tubes  leading  from  the  rooms.  A  dmught  is  certainly  ob- 
tained in  this  way,  but  it  is  an  exjveusive  way.  The  [>ower  of  a  chimney 
de|iends  on  its  length, — /,<?.,  on  the  length  of  its  warmeil  part;  antl  in  this 
case  we  have  tlie  equivalent  of  a  chimney  only  about  twelve  feet  high, 

placed  just  below  the  roof.     An  instance  may  be  given.    The  S scluwl, 

a  large,  sjiacious  building  with  sixteen  i*ooms  and  probably  eight  hundred 
pupils,  was  t!ie  subject  of  serious  complaints  on  account  of  bad  ventilation. 
A  system  of  large  tin  flues,  opening  in  the  attic  to  a  nuralxr  of  such  boxes 
as  are  dcscrilKKl,  was  intrcnlucctl  nlwut  five  years  ago.  The  principal  of  tlie 
school  considers  that  a  very  l>eneficial  change  has  occurred,  a  result  partlj" 
due  to  the  Improvement  raatle  in  the  sewerage-arraiigcnvents.  The  con- 
sumption of  coal  previous  to  the  change  was  one  hundred  and  fifty  tons  per 
year ;  the  average  of  three  years  since  the  change  is  one  liundi-cd  and  seventy. 
It  is  probable  that  the  added  consumption  is  chiefly  due  to  the  radiators  in 
the  attic,  which  roughly  correspond  in  surface  with  the  increai>e. 

The  size  of  these  flues  is  eighteen  inches  for  school-rooms  (two 
room).     This  is  evidently  not  a  Bufficient  ventilation. 

Ventilation  by  flues  must  be  planned  to  give  sjMicious  passages,  wif ft  aiF 
at  a  low  vcliicity.     Horizontal  flues,  sharp  anglt^,  roughness  of  the  inner 
surface,  retard  the  current;  so  do  narro^v  flues  :  the  smallest  diameter  should 
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not  he  less  than  five  inches.  Rouud  titi  jjipes  are  unobjectionable,  bnt  must 
/je  htt^od  in  where  they  are  exposeil  to  coal  currents.  The  discharge  should 
Dot  be  broken  at  top  without  g<n)d  reason.  A  patent  rap  may  be  useful  to 
prevent  down-draughts,  but  cannot  he  relied  on  as  a  source  of  draught.  A 
shaft  nuiy  o|K'n  into  a  Inuxercd  cupola  with  exposure  to  all  sides,  in  which 
ra;se  tbi'  shehers  shouhl  be  movable  and  be  kept  closed  on  the  windwaiil 
^iflc.  The  top  of  the  shaft  should  be  closed  when  se^hool  is  not  in  R'ssion, 
to  prievont  cold  air  from  descending. 

CVct  of  Ventilation'. — In  the  first  place,  the  motive  power  need  not 
C06t  amihing :  the  heated  shaft,  if  properly  built,  rwpiircs  nothing  hat  the 
beat  r>f  the  smoke-flue.  A  ton  of  ettal  may  be  used  in  spring  and  fall  for 
the  ^4n'e  in  the  shaft.  The  box  in  the  attic  costs  in  proportion  to  the  length 
of  pipe  placed  in  it. 

In  the  second  place,  an  immense  amount  of  heat  is  thrown  away  in  the 

foul    air  which  is  exj>elkfl.     Thei*e  is  no  alternative:  it  must  be  wasted. 

Rut  there  is  reastin  to  think  that  less  is  wasted  tlian  might  \w  feared.     The 

waste  goes  on  for  only  a  (piarter  of  the  twenty-four  honrsj  at  any  rate, 

wliilo  heating  must  go  on  all  the  time,  holidays  include<h     Thirty  hours  a 

week   is  only  eighteen  per  cent,  of  the  time  ;  though,  on  the  other  hand, 

the  t<>mp€rature  maintained  is  considerably  higher  than  is  required  after 

SMBions.     The  heat  ex|K'nde<l  is  divisible  into  two  parts, — one  used  to  keep 

up  the  temjieratnre,  as  against  the  cooling  effect  of  the  outer  air;  the  other 

tJwd  to  warm  (from  20°  to  70°  F.,  we  will  suppose)  the  air  which  is  thrown 

»*'ay  by  the  ventilators.     Certain  estimates  by  *' Thermus"  in  the  Sanifary 

Enrpne^'r  assign  an  expenditure  of  eighty-six  and  a  half  jK>unds  of  coal  per 

Wr  for  the  former  object,  in  a  building  containing  two  htnidred  and  fifty 

tWisand  cubic  feet.    For  warming  the  supjily  of  fresh  air  for  four  huudrwl 

pupiU  in  snch  a  building,  at  eighteen  liundred   cubie  feet  per  head  and 

'♦<>Mr,  the  expense  would  Ik?  seventy-four  pounds  of  coal  per  hour.     It  is 

•"ghly  prribable  that  we  are  obligerl   to  expend    one-tliiixl  of  the  latter 

amount  alrea<ly,  even  with  the  jmor  results  we  have.     Our  people  will  not 

ydure  elos<xl  windows,  as  the  iiJermans  do  ;  the  rcKTSses  are  frerpient ;  there 

*^  a  complete  airing-out  twice  a  day  at  h^ast,^ — all  of  which  must  be  consid- 

^'^  as  actual  ventilation,  and  be  subtmetc^l   from  the  expense  of  seventy- 

^"J",  leaving,  say^  twenty-foiu'  actually  sjwnt  and  fifty  more  desired  tu  be 

^ot  ])cr  hour.     The  summing  up  is  as  follows  : 

Dftift/  Expenditures. 

K«ceMi»i7  beat,  6  hours,  at  86.5  pounds. 519 

Kcc^sanr  heat,  18  hours,  ul  43  pound? 774 

1,298 
Heated  air  now  thrown  away  (by  open  windows,  etc.),  6  hours,  at  24 

pounds 144 

1,437 
Heated  air  prapo«ed  tc>be  expended,  in  addition,  G  hours,  at  60  pounds       300 

TotaJ  per  diem  on  school-days 1,787 
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One  Week's  Erpenditures. 

NeoeBMiry  pxpfimlitui^,  6  daj's,  at  1437  jx>iinds 7,1S5 

Neoewary  expenditure,  2  dwys,  at  1293  pounds 2,&86 

Proposed  Tentilution,  6  days,  at  800  pounds 1,500 

11,271 

Proposed  ventilation  costs  thirteen  per  cent  of  total  estimate. 

The  cWwf  iTa,«oii  why  ventilation  ts  not  more  wi«lely  introduced  is  • 
ex|iense;  and  this  may  fnrnisli  the  excuse  for  dwelling  s<i  long  on  the  qu 
tion  of  ex|)ense,  and  raay  mitigate  criticism  of  the  accnracy  of  figures 
which  the  writer  lias  had  to  deiieod  on  himself.  The  totals  seem 
large.  It  is  i>erft<'tly  plain,  however,  that  to  make  ventilatiun  three  tit 
as  effective  as  it  is  at  present  will  not  reqnire  the  expenditure  of  twice  | 
amonnt  of  coal :  the  estimate  rerjuires  only  one-seventh  more.  It  is  certi 
also,  that  we  now  pay,  of  necessity,  a  considenil>Ie  sum  for  a  wretched, 
way  result,  with  colds,  catarrhs,  rheumatisms,  earaches,  et**,,  throwa 
We  are  foiTtnl  tu  keep  windows  open  ;  the  ideal  system  does  away  witli 
necessity.  Air  dischargp<l  tlinnigli  windows  might  as  well  Ix^  sent  th 
shafts,  as  far  as  economy  is  c^)ucerned  :  open  windows  cost  heat,  surely. 

As  regards  actual  cost,  the  Bridgeport  High  School  biiikling  rcv^uij 
from  one  hundred  and  fifty  to  one  hundred  and  sixty  tons  of  coal  aniniiill 
of  which  ten  should  l)e  dcilucted  as  due  to  the  use  of  rooms  for  eveoiii 
schools. 

It  contains  fourteen  class-rooms,  each  twenty-nine  by  thirty-eight 
and  thii-twn  feet  high;  library^  office,  hall  fifty  by  one  hundred  iWi  m 
twenty-two  feet  ceiling,  water-closets,  hall- ways  averaging  sixteen  feetwidi 
and  c!nak-room8,  all  ventilated.  The  number  of  pupils  is  about  seVi 
hundred.  1 

The  school-house  represented  in  Figs.  13-15  has  consurae<l  an  averag 
of  sixty-five  tons  [ler  year  for  eight  class-rooms,  each  containing  about  fort 
pupils,  liesides  hall-ways,  and  a  hall  occupying  the  eutire  thiixl  story.  Tlid 
was  abundant  heat.  1 

Steam-Fans  for  Vextilation.— The  advantage  of  having  mecbanifl 
power  is  that  the  result  is  independent  of  weather  or  tem|>crature.  Tl 
heated  flue  is  recommended  for  buildings  of  nnxlcrate  siite,  at  all  event 
For  large  buildings,  in  cities  where  competent  men  can  be  had  at  lowwjj 
to  run  engines,  it  is  probable  tfiat  the  ex|)ense  will  not  prove  a  seriffl 
objection.  Arrangements  may  perhaps  be  made  by  winch  one  engii>« 
could  oversee  the  running  of  several  engines.  A  two-horse  engine  fu 
nisbes  power  enough  to  ventilate  a  house  for  eiglit  hundred  children. 
large  fan  in  the  attic,  in  a  receiver  to  which  the  various  flues  are  led,fli 
another  io  the  basement  to  ventilate  the  closets,  would  l)e  a  good  arraa| 
ment.     The  plan  is  on  trial  in  Boston,  but  rei?ults  in  figures  are  not  gi 

The  heated  flue  will  necessarily  act  with  greatly  lessened  force  in 
weather. 
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If  Steam  could  be  supplied  from  a  constant  source  outside  a  building, 
viftikaft  run  by  outside  power  could  l:>e  usetl,  the  question  of  economy 
m^  be  made  easier. 

Il  t$  oooessaiy  to  supply  a  distiuct  flue  for  each  ^oc^n],  allowing  no  opeu- 
iffhim  other  rooms,  or  clst»,  if  a  t'omruon  shall  is  used  \yy  several  rooms, 
jmotlons  mu^t  lie  taken  to  proveut  foul  air  est^aping  from  it  into  upper 
wmL  This  is  a  very  ciinunou  fiiult.  In  the  Bridgeport  Hue,  the  air  from 
diMiim  eoteriug  the  shall  is  at  ouee  thrown  upward  In-  a  deflector,  whieh 
em  the  further  puqwsc  of  turning  aside  currents  from  below»  The  de- 
Idor  oooaists  of  a  rouudwl  piwe  of  sheet  metal,  and  reaehes  np  beyoud 
tkorifioe.     Sucli  deflectors  are  not  applicable  to  ortlinary,  small,  unwarmed 

If  iocliDed  to  a  conservative  view,  we  may  direct  that  inlets  for  hot  air 
If  pbcrd  Dear  the  floor-level,  as  has  lieen  tlie  custom  heretofore.  The 
'firidg^iort''  plan  has  the  novelty  of  placing  tbcni  nem*  the  celiinnr.  By 
npouMots  published  in  the  Saniiarif  Engineer^  it  has  been  shown  that  the 
tB|ienture  of  an  unoccupied  closed  room  under  those  CKjnditions  was  ix>- 
■riahly  wj liable,  haviug  a  diiference  of  fivedegi'ces  between  the  floor  and 
futu  five  and  one-half  feet  above  it.  This  equability  is  saitl  to  Ik?  due  to 
lilt  way  in  which  the  air  circulates.  Entering  quite  hot  at  the  side  remote 
windows,  it  spreads  out  in  a  layer  untlcr  the  ceiling  and  Avorks  its  way 
wiadows,  where  it  deseends  under  the  influeueeof  a  cool  current  from 
of  the  glass;  thence  it  goes  back  to  the  point  of  exit  under  the 
or  tl»ei*cabout8,  having  comiileled  the  tour  of  the  room.  Further 
iroeots  should  Ix*  made  to  determine  the  eii-culatiou  iu  other  buildings, 
ibJ ihf  analysis  of  the  air  uiade. 
Tin?  pirn*  for  exits  for  foul  air  is  near  the  ceiling  for  summer  ventila- 
or  in  the  evening  when  lanq>s  or  gas  are  burning  and  there  is  heat  to 
got  rid  of.  In  the  winter  it  is  at  the  floor-level  :  a  higher  point  lets  too 
ImsU  C3ca|ic,  and  a  ceiling  register  might  discharge  the  entire  supply 
Wnttn  air  befoi*e  it  had  time  to  mingle  with  the  air  of  the  room, 
Tke  Buttan  system  of  heating  employs  a  heatiHl  shafl  of  brick,  to 
the  foul  air  is  brought  by  flues  of  any  re^piired  length.  The  air 
i^Tathc  nM)m'>  by  |XTforations  alung  the  side  wall  near  the  floor,  and  is 
fir?«t  through  cliannels  under  the  floor,  and  inqiarts  some  warmth  to 
latter.  The  writer  cannot  give  details  a.s  to  results. 
The  Gottge  ventilator  is  a  tube  of  metal,  which  can  be  inserted  iu  tdd 
:  11^  to  have  work«Kl  well.  It  uses  a  gas-flame  or  a  lamp 
Af^rM  itnn  of  air,  which  shoots  up  into  a  larger  tube  and  tu- 

a  movement  of  the  whole  column  of  air. 
''Direct'*  atearo  heat  dcx^s  not  |K*rnut  of  gotRl  ventJlatiou.     If  a  power- 
exhftRilHiraught  were  to  beat)plied  to  a  room  thus  heated,  the  question 
ariae,  **  Where  does  the  supply  come  from  ?"    If  windows  are  closeil, 
fUpply  comes  from  entries,  aiul  indirectly  from  cellars  to  a  large  extent, 
wkkh  cao  hardly  tail  to  U'  unwholesome. 
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Radiators  set  against  the  wall  of  a  room,  with  an  opening  l)ehind  them 
leailitijj:  to  tlie  open  air,  may  be  supposed  to  furnish  some  fresh  warm  air  to 
the  room.  They  will  nut  iniHlate  it.  The  amount  of  fresh  air  entering 
by  one  such  opening  dei>ends  on  the  size,  and  on  many  other  pointy  but,  as 
a  rule,  they  are  calculated  to  eflect  very  little  except  hratiuj^. 

MuL'h  ha.s  been  made  of  the  need  for  moisture  in  the  air.  In  uur 
climate  moisture  is  so  seldom  abundant  during  the  school-year  that  a  dry 
in-do<^r  air  is  not  uutieed  as  a  contrast.  It  is  pixibable  that  ^^mA  veutila- 
tiou,  with  lowering  of  the  prevalent  exeessive  temperature,  is  wliat  we  need 
to  relte%x*  the  etmiiued,  dull,  oppresse*l  feelings  that  are  ivferi*ed  to  **  burn- 
ing of  the  air  by  furnaces."  At  the  same  time  there  is  &ome  ground  for 
complaint  if  furnaces  am  heated  excessively  ur  leak  gas.  The  gas  which 
escapes  is  deleterious,  for  it  contains  not  only  the  sulphurous  acid  which 
gives  it  the  pungent  odor,  but  also  aorae  carbonic  oxide,  which  is  apt  to 
cau,se  headache.  The  w^eight  of  testimony  at  present  gf)cs  to  show  that  the 
latter  gas  is  uot  likely  to  "  pass  through  the  pores  of  cast-iron  furnaces," 
either  black  or  red-hot 

Furnaces  of  ample  size  and  gtmd  make  are  not  oljjwtionaldc  They 
ought  to  be  larger  than  can  ever  possibly  lie  wanted.  The  chief  trouble  is 
well  known :  they  will  not  send  a  column  of  air  many  feet  horizontally, 
but  should  l>e  ]>laced  directly  under  the  rooms  to  be  heate*J.  In  case  of 
expusm-e  to  tlie  weather,  they  can  be  st»t  on  a  windwai*d  side. 

Steam-heating  retiuirea  the  attendance  of  an  iotelligent  man.  In  fact, 
the  whole  business  of  u  janitor  is  capable  of  being  "  puslied"  or  neglected, 
— like  other  kinds  of  business.  But  for  managing  a  boiler  tlie  man  should 
have  given  proof  of  sjK'cial  competency* 

The  tem|>erature  of  a  school-room  is  commonly  re<piired  to  be  alx>ti^H 
68°  F.  in  our  climate;  in  Euru]x?,  alx>nt  fiO°,  thrtugh  there  is  a  difference 
between  places.  Judged  from  the  latter  standaRl,  it  is  curious  to  find  a 
regulation  in  Springfield,  Massachusetts,  that  if  the  temperature  does  not 
exc:cc<l  (30°  F.  half  an  hour  after  the  oix'ning  of  s<"hool,  the  class  shall  be 
dismissed.  In  summer  there  ought  to  be  a  reguhititai  for  disniissing  when 
the  thermometer  reaches  82*^  or  85°  F.,  or  some  |Mjint  indicating  that  study 
is  no  longer  profitable, 

A  warmer  for  the  feet  should  be  placcni  in  the  entrj^-way.  The  writer 
has  seen  one  large  enough  for  twenty  to  stand  on  at  once,  comjHJH^-d  of  a 
plate  of  iron  with  steam  coils  underneath. 

Analysis  of  Air. — A  convenient  metlKKl  of  testing  air  for  carlKjuic 
acid,  simple  enough  to  he  used  by  persons  who  am  not  practical  chemists, 
and  yet  accurate  enough  for  practical  purjwses,  is  a  great  desideratum. 
Several  such  methiids  luive  been  propn">sed  : 

1.  Lange's  method,  dcscribetl  in  Buck*s  "Hygiene  and  Public  Health," 
vol.  i.  p.  624.  Six  bottles,  of  known  t?apacit\',  forming  a  graded  series  of 
different  sizes,  are  made  jH'rfwily  dry  and  clean  ;  they  are  then  fille<l  with 
the  air  to  be  tested,  and  closely  corked.     The  smallest  one  is  then  chai^ged 
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[▼ith  a  dose  of  fifteen  cubic  ceutimetres  of  lime-water,  clear  and  fresh,  is 
rect^rkcd,  and  well  shaken.     The  presence  of  a  certain  amount  of  carbonic 
acid  is  requisite  iu  order  to  produce  "  distinct  tiirhidity"  of  the  lime-water, 
by  the  formation  of  carbonate  of  lime.     If  turbidity  appears  in  the  first 
Ixtftle  used,  we  infer  the  pref*enee  of  that  rerpiired  amount  of  carbonic  acid 
in  the  quantity  of  air  that  the  bottle  contains  ;  and  the  proporHon  is  esti- 
mated by  making  the  latter  amount  a  denominator  with  tlie  amount  of  car- 
bonic acid  as  numerator.     In  short,  if  the  reaction  8u<x^eed9  in  the  smallest 
bottle,  it  shows  a  high  proportion  of  carbonic  acid  in  the  air ;  if  it  dtyi-i^  not 
suooccd  until  we  have  testwi  all  the  bottles  and  reached  the  largest,  the 
proportion  is  small.     Tlie  first  objectiou  to  this  method  is  its  clumsiness, 
iirith  the  weight  of  the  apparatus;  another  objetftion,  and  a  nearly  fatal  one, 
is    the  uncertainty  of  the  word  "turbidity.*'     To  aid  the  eye,  a  piece  of 
paper  with  a  mark  is  gummetl  to  one  side  of  each  bottle  as  a  test  of  the 
turbidity. 

2.  The  method  given  in  tlie  Lomb  Prize  Essays,  188fi,  p.  80,  depends  on 

the  same  principle.     The  six  bottles  are,  however,  first  filled  with  water, 

and  the  air  is  iutn^duced  by  suddenly  empty iuir  them.     They  are  all  then 

jrged  with  lime-water  colored  pink  by  plienol-phthalein  ;  the  dose,  lialf 

ounce  to  each.    All  are  shaken  at  once,  in  a  frame,    A  given  amt)uutof 

carbonic  acnd  will  neutralize  the  given  quantity  of  lime-water;  complete 

neutralization   is  iudicate<I  by  drsapiwaranee  of  the  pink  tint,      Tlie  size 

of  the  bottles  toeing  known,  tlie  pmpoiliou  of  carbonic  acid  is  calculated 

aa  above.     The  results  were  compared  with  simultaneous  analyses  made  by 

tW  late  Pmf.  Nichols,  of  the  ilassachusetts  Institute  of  Ti'clinohtgy,  and 

m  encouratring  degree  of  accuracy  was  ol>taInc<L     The  n|K'ration,  however, 

is  described  as  long  and  fatiguing;  the  apparatus  is  bulky  and  heavy. 

3.  Lange's  second  meth(Kl*  ref[uii-es  the  use  of  one  bottle  of  moderate 
ftiie  (fifty  cubic  centimetres).  The  sliape  of  the  bottle  ought  to  lye  stated, 
Ijut  i«  not.  The  charge  is  seven  centimetres  of  baryta-water.  The  cork 
fits  tiglitly,  and  is  pierced  by  two  glass  tubes,  one  of  which  dips  into  the 
W,  By  means  of  a  rubber  tube  and  ball-syringe  of  known  size  (giving 
tv^uty-three  cubic  centimetres  of  air  when  pressed),  successive  doses  of  air 
^  punijied  in,  or,  rather,  are  suckctl  in,  through  the  long  glass  tul>e. 
Attcrfaeh  introduction  of  air,  the  bottle  is  shaken  well,  and  the  observer 
"^titva  whether  "turbidity"  occurs.  The  objections  to  this  apparatus  are, 
me  ambiguity  of  the  term  "  turbidity  ;"  the  tendency  of  barj-ta-water  to 
flodergo  change  in  contai.H  with  air,  vitiating  the  accuracy  of  the  experiment 
^hen  made ;  the  fouling  of  the  tubes  in  shaking;  the  uncertainty  that  tlie 
operator  feels  how  long  he  ought  to  shake  the  bottle  j  and  the  fact  that 
*^'^"ta-\vater  is  a  p^^^nsrui, 

b  may  be  well  to  remark  here  that  the  bottles  sold  by  dealers  iu  chem- 
"^  glass-ware  do  not  correspond  accurately  with  any  standard  measure- 


i  Buck,  lye.  cit,,  p.  626. 
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mi'Qt,  but  must  be  tested  beforehand,  and  the  table  for  practical  use  made 
out  by  the  observer  for  his  owq  bottles.  The  rubber  bull>-syringe,  also,  Is 
not  fixed  iu  its  c*apacity  :a  selection  approaching  tfie  standard  inunt  be  made 
by  the  experimenter. 

4.  Owen's  pnx^ess,  given  in  Billings's  "  Ventibtiou  and  Hmtiug,"  p. 
24,  combines  Nos,  2  aud  3.  Air  is  drawn  by  an  aspirator  thrcmgh  a  series 
of  glass  bulbs  blown  in  a  tiilx*,  charged  with  the  piuk  solution  of  lime- 
water  aud  phcuol-phthalein.  A  1(3S8  of  color  is  significant  of  saturation 
with  carlxmic  aciiL  The  writer  was  in  formed  by  the  late  Prof  Nichols 
that  this  apparatus  gave  results  widely  varying  from  the  truth,  in  Iiis  own 
experience.  The  reason  for  this  would  seem  to  Ix.*  the  incompleteness  of  the 
reaction,  due  to  tlie  com ira rati vely  short  time  the  aspirc<l  air  was  in  contact 
with  the  fluid.  The  same  incomplete  reaction  may  doubtless  Ix*  charged  w 
Lange*3  eeoond  method. 

6.  WoliKTt's  method  (sec  Fig.  19)  can  be  reconnncndtxl  for  further  test 

as  a  practical  one.    As  described  by  the  author,'  the  apiiiiratus  is  as  follows : 

"A  cylindrical  glas.s  vessel,  twelve  centimetres  long  and  twelve 

Fio.  19.      millimetres  wide  [shajKHJ  like  a  test-tul>e],  is  marked  on  the  side 

Qwith  a  line  corresponding  to  tlje  surface  of  its  proix»r  charge  of 
diree  cubic  centimetres  of  lime-water.  On  the  bottom  [outside] 
is  the  date  1882,  blju.*k  on  a  white  ground.  Clt^r,  satni-ati-d  h'me- 
water  being  poured  iu  to  the  level  of  the  Hue,  a  glass  tube  attaclicd 
to  a  niblx'r  bulb-syringe  is  i>ass(?d  to  the  bottom  of  the  cyliuder, 
and  air  is  repeatedly  pumped  in  througli  the  fluid  until  the  mark 
1882  can  no  longer  be  seen  distinctly.     The  bulb,  pressed  at  its 

Bj  bac'k  with  the  thumb,  yields  about  twenty-eight  cubic  centimetres 

-L  of  air  each  time.  [There  is  no  valve ;  the  tube  is  removed  after 
each  discharge,]  The  ap]>aratus  is  not  shaken,  ext^ept  at  the  very 
last,  when  we  wish  to  be  sure  of  tlie  exact  degree  of  turbidity.  If  the 
reaction  is  sufficient,  the  mark  1S82,  barely  visible  through  the  lime-water, 
be^'omes  invisible  after  a  moment's  shaking." 

The  table  of  values  is  constructed  upon  tlie  basis  of  one  dischar^  of 
the  bulb,  filled  with  air  containing  two  hundred  parts  of  carlMjnic  acid  in 
ten  thousand.  This  air  jiroduces  the  re*piisite  opacity  with  one  disdiarge. 
It  is  infcrrtnl  that  if  two  discharges  are  required,  the  amount  of  carlx^oic 
acid  present  is  only  one-half  as  great,  or  one  hundred  parts  in  ten  thousand; 
or,  in  general  terras,  the  numlier  2(X\  divided  by  the  numl>er  of  times  the 
bulb  is  emptied,  gives  the  number  of  parts  of  carbonic  aiid  per  ten  thousand. 

It  is  not  siifc  to  S[>eak  of  the  exactness  of  this  as  cximparfxl  with  labo- 
ratory processes,  but,  as  far  as  tried  iu  practical  use,  it  gives  encouraging 
results.  It  is  very  simple  aud  prtrtable,  anil  is  cai^ily  clcauotl  with  a  little 
vinegar.  A  little  more  or  less  of  lime-water  makes  ut>  differeucc  in  the  re- 
sult, provided  the  dimensions  of  the  glass  are  accurate.     As  tar  as  can  be 


'  CeatralblAlt  fiir  Allgcmeine  QeKirndbeiUpflege,  U.  280. 
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jtid^wi,  the  results  are  the  same  with  very  rapid  discharges  of  the  bulb  as 
witti  quite  slow  disthar^es. 

The  absolute  accuracy  of  this  empirical  process  may  easily  Ix?  ques- 

tioncxl,  but  oousidorabk  rt'Iaiive  accuiBcy  may  be  hoped  for.     It  is  to  be 

nislied  that  its  actiou  may  l>o  tested  by  simultaneous  exact  analysis  of  air 

in  tJje  same  room,  or,  still  better,  by  the  use  of  knuwu  mixtm"es  of  air  and 

carl>onic  acid  io  pmper  receivers.      A  valve-arrangement  might  be  thought 

desii^able,  in  order  to  avoid  the  trouble  of  rcm«tvlng  the  ball  and  tube  every 

tirE&e;  but  a  valve  would  introduce  a  fresli  element  of  uncertainty. 

The  author's  table  is  given  here. 

Tabu  for  WdperVa  Air-Teater. 


1 

8 
8 
4 

5 

6 
7 
8 

9 
10 
11 

IS 
IS 
14 
16 


is 


200 

100 
67 
GO 
40 
33 
29 
25 
22 
20 
18 
16 
13 
14 
18 


Sx 


6.  Lanpe*s  second  method  has  been  advantageously  motlifi<'d  by  Dr. 
-Vlfreil  L.Carroll  as  folhtws.  Half  an  ounce  of  lime-water  is  placed  in 
the  test-tube,  instead  of  baryta-^vater*  Instead  of  the  inexact  rubber-ball 
•^piration,  he  provides  a  water-jar  giitdiiatcd  at  the  side,  with  tubes 
l^XTiuged  in  the  ortlinar}^  well-known  way  for  prtxludng  aspiration  of  air 
tHfoiigh  the  tcst-tul>e.     Cloudiness  pniduced  by  aspiration  of  eight  cubic 

^crhpR  indif^les   the   presence  of  eighteen  parts  of  carbimic  acid   in  ten 

K^usand ;  by  twelve  cubic  inches,  of  twelve  parts;  by  twenty-four  cubic 
i^ohfls,  of  six  parts. 

The  practice  of  testing  the  air  of  scfiool-rooms  is  strongly  recommended 

*•*  all  teachers,  es|ieeially  principals.     In  default  of  more  exact  ap|)aratus, 

^^  a  ten-ounce  bottle  be  filh^l  with  the  air  of  the  room  by  a  syringe  or  bel- 

"->"W8;  let  an  ounce  of  lime-water  be  added  and  well  shaken  :  if  there  is 

'*ttle  or  no  turbidity,  the  air  is  fairly  go<Hl.    Air  previously  i'ontaiucd  in  the 

^lovvs  or  syringe  must  be  evacuated  before  using. 
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Effects  of  Air-  and  Watkr-Poisonixo. — The  drainage  of 
biiildiug  should  \ie  strictly  scrutinized  when  there  is  a  suspicion  that  t:Yie 
origin  of  a  "  filthnlisc^ase"  can  Ik?  traced  to  the  premise's.  This  appL^es 
espcciiilly  to  outbrciiks  of  diplitheria  or  other  sore  throat,  pneiimooia,  d^^*3- 
entcry  or  diarrlitea,  typhoid  fever,  scmrlct  fevei',  or  raca'5les. 

Foul  amella  may  cause  frecjuent  annoyance,  or  even  headache  and  .si^c=?k- 
ness,  for  years  before  an  outbreak  of  positive  discitse  comes.  The  tendc^Kzicy 
of  polluted  air  is  to  lower  the  general  vitality.  Air  from  sewers  is  "sew^— er- 
gas,"  and  contains  a  variety  of  more  or  less  injurious  gaseous  substan^^jea. 
The  term  "  mephitic  poisoning"  may  be  n.sed  to  denote  their  bad  effects.       ^ 

In  an  extreme  degree  the  effluvia  of  drains  and  privies  are  rapidly  fa    mff 
lu  a  school  at  Claphaui,  England,  *'  the  clearing  out  of  a  privy  produ   ^^^cd 
in  twenty-three  children  violent  vomiting  and  purging,  heada*Jie  and  gwr^otd 
prostration,  and  convulsive  twitchiugs  of  the  muscles.    Two  dieti  in  twei^  i}'' 
four  hours."  ' 

"  When  tlie  air  of  sewers  i>enetrates  into  houses,  and  especially  into  <he 
bedrooms,  it  certainly  causes  a  great ly-imjmired  state  of  health,  esj)ecic«-]ly 
in  children.  They  lose  ap|>etite,  become  [tale  and  languid,  and  suffer  fr-oni 
diarrhtea ;  older  prsons  suflTer  from  headaclies,  malaise,  and  feverishnc 
there  is  otkni  some  degree  of  anfemia,  and  it  is  clear  that  the  process 
aeration  of  the  bhxxl  is  not  perfectly  carried  on.  In  some  cas<.'S  I 
kuown  decided  febrile  attacks  lasting  three  or  four  days,  and  attendc^l  i;w^Jth 
greiit  lieadachG  and  anorexia,"  fl 

**  The  air  of  sewers  passing  into  houses  aggravates  most  decide<]ly    '^^ 
severity  of  all  the  exanthemata,  erysipelas,  hospital  gangrene,  and  pim  *p- 
peral   fever;   and   it  has  probably  an   injurious   effect  on   all   disease^^* 
(Parkes.) 

It  seems  prolwible  that  the  origin  of  typhoid  fever  generally  depe:^i<^s 
on  tlie  drinking  of  water  coutamiuated  by  drainage;  yet  there  is  reasoi'^^  ^^ 
believe  that  draiu-ef!luvia  may  cause  the  disea.se.  *' In  a  case  mentione<^  fo 
me  by  a  friend,  an  outbreak  of  enteric  fever  in  a  traiiiing-st'hixil  was  \ocr^' 
ized  in  certain  parts  of  the  schoiil  (wheifas  the  drinking-water  was  comni< 
to  all),  and  was  traced  to  imperfection  of  traps  in  those  parts  of  the  hoiJ^ 
which  were  affected.  In  this  case  tlje  drains  Ictl  down  to  a  larjre  tank  at  I 
some  distance  and  at  a  much  lower  level,  and  the  smell  of  the  effluvia  was' 
so  slight  that  at  first  it  was  not  b^^lieved  that  the  drains  could  be  out  of ' 
order."     (Parkes.) 

'*  A  marked  illustration  of  disease  due  to  polUitod  air,  when  the  drink-^ 
iug-water  was  pure,  occurred  iu  the  school  in  this  State,  in  1864,  wheml 
fif^y-ono  out  of  seventy-seven  young  ladies  in  the  institutiou  were  attack(4| 
w^ith  typhoid  fever,  of  whom  thirteen  died  ;  tliree  servants  also  died  of  th<s 
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fever.  The  vaults  of  tbe  privies  were  shallow,  filled  to  ovei'flowing,  and 
eraititetl  a  very  offensive  txlt>r,  which  at  times  pervaded  the  whole  building. 
The  kitclieo-drain  disehargetl  its  (.'uuteiita  ou  the  surface  of  the  grouud,  and 
afe>v  rods  from  the  school  there  was  a  foul  barn-yard."  The  sehool  rfferRtl 
to\vas  the  Maplewood  lustitute  at  Pittsfifld,  The  statement  is  cjiiott-d  from 
a  circular  of  the  Masstiehusetts  State  Board  of  Health  for  187S). 

The  way  in  whieh  typhoid  fever  may  lie  eaiised  by  pulluttd  driuking- 
water  is  well  seen  in  the  following  ease^  given  by  Dr.  John  L.  Leeonte:^ 

The  water-supply  of  a  large  and  prominent  iKjarding-sehool  for  girls 
was  obtained  from  a  river,  and  storetl  in  two  eisterns  imdiT-ground,  The 
cisterns  were  built  of  heavy  wooden  curbs,  with  a  timber  floor,  in  whteh  it 
became  ne^i-essary  temporarily  to  make  holes,  afltTwaixls  pliiggtd  iip»  Tbe 
cisterns  bad  brick  cemeuteil  bottoms  and  linings,  but  the  plugs  projeitcd 
inwardly  through  this  niasonry.  The  plugs  were  rcmovtxl  a  year  later, 
without  the  knowledge  of  tbe  authorities,  so  that  the  ground- water  bad  free 
access  to  tbe  iuteriur.  Eighteen  months  later,  this  mistake  (which  by  itself 
might  have  caused  no  harm)  was  supplemented  by  placing  privy  vaults  ont- 
ade  of  the  building,  one  of  which  was  plawd  eight  or  twelve  feet  from  tlie 
iistems.  The  vaults  were  of  the  supptisctl  "tight'*  kind,  with  nine-inch 
brick  walls  and  bottom,  heavily  and  carefully  cemented,  and  arche<l  over. 

In  three  years  from  this,  typhoid  fever  broke  out.  Under  medical 
<llrection,  water  taken  dire<*t!y  from  tbe  river  was  suljstitntetl  for  the  cistcru- 
^ater,  and  the  last  case  of  tbe  disease  occunx'd  ten  days  after  this  pretj'au- 
t'oii  was  adopted.  As  an  evidence  that  the  use  of  the  cistern-water  was  tbe 
^iJe  <Tiiise,  It  is  stated  that,  although  numerous  cases  occurred  among  the 
chilclpea  and  several  among  the  teachers,  not  one  occurjied  among  tbe  ser- 
^^iita.  The  latter  drauk  oaly  tea  and  coffee,  and  very  rarely  used  water, 
^^uh  the  children  (as  usual)  drank  it  freely  at  all  times.  Among  seven 
»i>-s«jhite  water-drinkers  six  were  attacked  by  typhoid. 

DyHcnlery  and  Diarrkcea. — There  is  sometimes  difficulty  in  strictly 
^l*arating  these  complaints;  they  have,  moreover,  in  some  degree  a  com- 
mon origin,  and  are  spread  by  the  fteces  of  patients  inftrting  the  air. 
Aiore  direi^tly  to  the  point  is  the  case  mentione<:l  by  Cloustou,  w*here  it 
^^•nued  to  l>e  provt?d  that  dysentery  was  protluced  in  an  (insane)  asylum  by 
'"O  exhalations  from  sewage  w^hich  was  spread  over  the  ground  (a  stiff 
i»rick  ehiy  subsoil)  alxnit  three  hundn?d  yaitls  from  tbe  asylum.  *'  The 
^"^^^  fleems  a  very  convincing  one,  as  the  pi.>ssibility  of  the  action  of  other 
°^^s«  (impure  water,  bad  frM)d,  ete.)  was  excluded.*^     (Parkes.) 

I)ipfUh£^na. — At  (iroveton.  New  Hampshire,  an  epidemic  of  diphtheria 
'^'^md  in  whieh  the  centre  of  infection  \vm  the  school-house,  Twenty- 
"■^o  cases  broke  out  among  the  scholars  in  thirty-six  hours,  appearing  at 
^w  in  widely-sepa  rated  places;  one  hundreil  and  fourteen  cases  in  all,  with 
wuiteen  deaths.    There  were  several  circumstances  which  combined  to  make 

»  Phjladelphiu  Me<lJcu!  Times,  'May  29,  1875. 
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the  school-house  dtingeroiis  to  licakh.  A  brook  had  Ix^eu  daiumcd  by  the 
boys  so  tfiuit  iu  niinv  weather  it  ran  uuder  the  school-house,  leaving  at  other 
times  a  stagnant  poctL  There  wiis  a  boggy  meadow  iiciir  by,  polluted  by 
privies  which  had  not  been  cleaned  for  two  years.  The  refuse  of  a  saw- 
mill and  tannery  was  thrown  into  a  mill-pond  twenty  rcxls  distant;  the 
water  was  drawn  down  to  repair  the  dam,  causing  an  intolerable  stench; 
the  outbiieak  of  diphtheria  followed,  sucx."eeded  by  typhoid  fever ;  when  the 
jwnd  was  kept  fillip  the  disease  disappcan?d.*  ^ 

Plan  of  Drainage  and  Sewerage. — Before  planning  the  armngf 
nieut  of  phimbing-fixtni*es  iu  the  house,  we  must  settle  two  points, — the 
drainage  and  other  measures  necessary  for  ket*j>ing  tlie  cellar  dry,  and  the 
place  and  manner  of  dis*'harging  the  waste-  and  soil- water  of  the  house. 

The  lot  should  be  gradeil  so  as  to  carry  min-water  away  from  the  house 
and  to  some  point  of  discharge. 

As  a  geneml  rule,  it  is  well  to  surround  the  fonndations  with  a  trench 
extending  below  the  foundations  and  filled  ibr  a  foot  or  two  with  loose 
stone,  in  which  a  line  of  drain-tile  is  laid,  which  is  led  Uy  a  pro[>er  place 
for  discharging  tlie  water.  If  necessary,  drain-tile  is  also  laid  in  the  cellar 
floor]  the  joints  are  not  seakd,  but  are  wrap[M,><l  with  taiTed  imjxT  or  cottoD 
cloth,  and  tlie  trenches  are  then  filled  with  sjind  or  broken  stone.  The  tiles 
discharge  the  cellar-water  into  a  deep  masonry  trap  iillt^l  with  coarse  sand 
or  gruvel ;  thence,  iu  a  city,  the  water  will  pass  to  a  sewer,  but  requires  a 
running-trap  to  ket^p  sewer-air  from  entering  the  cellar;  a  vent  is  placed  on 
the  inside  of  the  latter  trap,  leading  alx>ve-ground. 

To  keep  out  dampness,  there  may  be  a  dry  area  outside  the  cellar  wall, 
or  the  wall  may  be  double,  or  be  provided  with  a  damp-proof  course  of 
asphalt  or  slate  just  above  the  ground-line. 

The  cellar  floor  may  consist  of  a  qnarter-iuch  layer  of  asphalt  or  con- 
crete, with  a  finishing  layer  of  the  best  Portland  cement.  Six  inches  of  well- 
rammed  clay  (Waring)  may  serve  to  render  the  floor  damp-proof. 

The  disposal  of  waste-  and  soil-water  prcsi-nts  a  serious  difficulty  when 
there  is  no  sewer.  This  ts  not  uucoiunKm  iu  prosperons  villages  which 
have  atpK'ducts  but  are  not  closely  enough  built  to  make  sewers  seem  a 
necessity-  The  danger  is  that  the  soil  will  then  bcctaue  water-soaked  with 
the  discharges  from  wuter-closi'ts  and  sinks;  and  the  emptying  of  the  com- 
bined discharge  from  a  large  scho^d  must  be  regarded  with  suspicion.  A 
tiglit  vault  or  cc^sspool  would  simhi  fill :  hence  the  practice  of  building  vaults 
witti  loose-jointed  walls,  or  eai*theu  floors,  expressly  to  let  the  fluids  leak 
out.  There  is  a  common  notion  that  such  fluids  are  rt^n<lered  harmless  by 
the  soil.  It  is  impossible  to  say  how  far  they  may  convey  a  noxious  in- 
fluence, (tr  whether,  "as  a  rule,"  fifty,  or  one  hundnnl,  or  two  hundred  feet 
is  a  sale  distance  from  wells.  We  ought  to  see  that  the  vault  is  at  least  one 
hundri'd  feet  from  the  nearest  building.  H 


*  Connecticut  State  Boaixi  of  Health,  Second  Kcport,  p.  48. 
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I  is  an  abundance  of  a  dei>osit  of  gmvel  and  sand  spread  over  large 
of  the  Northern  States,  whieli  is  a  j^ood  soil  for  Datural  drainage. 

t  IB  the  caae  of  a  rocky  ridge  covered  thinly  with  this  yoil,  or  of  a  hill 
is  rock  at  its  north  end  and  gravel  at  its  south,  thei*e  is  a  risk  of 
^flowing  into  seanis  of  tlie  i\*ck  and  finding  its  way  nndcr  buiidtngs. 
A  iWMit  epidemic  of  diphtheria  in  a  large  school  at  Lansingburgh,  New 
Y'0'^  jeMiis  to  have  originated  in  that  way  from  privies  place<l  on  each 
milt  of  the  house,  some  twenty  feet  distant.  A  foul  smell  had  long  been 
of  in  the  n>onis  over  the  cellar, 
lAli  intercepting  basin  of  tight  niasoury  is  sometimes  interposed  to  cateh 
llolids  and  let  fluids  pass  on  to  a  cessjwol.  In  one  school  where  this 
e,  the  liquids  are  discharged  by  a  flnsh-tauk  through  a  system  of  drain- 
i  itndemtAth  the  front  yard, — a  grassy  plat  of  five  thousand  feet, — with 
looly  no  offence,  but  with  great  im|)rovement  of  the  aj)])earance  of  the 
Thrre  is  no  fi-eezing  in  winter,  though  some  of  the  tiles  are  within 
r  inches  of  the  surface. 

iiifjther  plan  is  to  discharge  into  a  large  lx>dy  of  dr\'  earth  in  a  covered 
jthc  fluids  soaking  tlmjugh  and  passing  to  a  meadow.     The  earth  is 

ntlv  turned  over  with 

Fig.  20. 

The  following  is  a  li.st  of 
ft)oiiHDeots  for  the  drain- 
]»pa  of  a  house  (com- 
>Fi|;.  20). 

U  Oirteidc  dram  of  vitri- 

ipipe;  crmeut  joints  with 

ikrt  nf  oakum  or  puddled 

^"hen  there  is  liabil- 

f  to  fettle,  or  when  trees  or 

ire    near,   iron   pipes 

I  tight  joints.    Iron  pifx* 

It  poascs  through  tiie 

II  and  for  five  or  ten 
fond.      Not   to  run 

r  any  cellar. 
2.  Soil-pipe,  or  foul-pipe 

liiD  the  hon.«e,  always  of  cast  iron  (.sume  use  wrought  iron),  four  inches 
I  diameter,  carried  by  prefereuce  along  the  cellar  wall,  in  sight ;  the  per- 
^Codicular  part  rises  without  changing  direction  or  size  to  fl  point  two  feet 
^Ipve  the  nK)f  (not  near  a  cliininey  or  a  window),  where  it  may  be  lefl  oi)en, 
|RFt3f»pp(l  «o  as  to  give  least  interference  with  draught.  It  sliould  be  extra 
kavT  if  the  body  of  water  is  large.  The  inside  is  coated  with  c<jal-tar  or 
OHinflled.  (The  Bower-Barff  process  may  be  recommended,)  The  joints 
cTIcmI. 

The  prolongation  above  the  roof  is  for  the  purpose  of  securing  a 
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c^intimioiis  upwaixl  passage  of  fi'csli  air,  wliich  disiiifwts  the  interior,     Tl 
ail'  enters  by  a  vent  just  iiisido  of  the  main  trap,  outside  of  the  cellar.       ' 

4.  Traps* — One  between  the  house-system  and  the  sewer,  outside  of  al 
and  one  at  eaeh  water-doset^  latrine,  urinal,  or  hasin.  None  between  tha 
jKHnt^.  The  outer  tnip  is  a  .simple  U-8haj>ed  bend  (running  trap).  It  <a 
be  placed  at  the  bottom  of  a  naau-liole  for  t?onvenieut  aeeess ;  the  ram-wa^ 
may  diseharjije  into  it,  and  the  vent  is  ek>se  to  it.  Traps  under  fixtures  <•: 
Ikj  "ventilated^'  to  prevent  siphoning,  but  the  expense  and  eomplieati^ 
attending  this  kind  of  work  arc  so  great  that  it  is  l>est  to  use  a  trap  wUH 
resists  siphoning. 

Back-pressure  of  gas  from  sewei*s  is  obviated — 1,  by  the  outer  traj 
2,  by  free  escajie  up  the  vent  and  at  the  ro<jf-cnd  of  the  soil-pipe. 

5.  WwitC'Ptpe. — This  is  an  upright  pipe  in  all  rosj>ects  like  the  soi 
pipe,  but  receives  only  water  from  basins;  it  is  carried  through  the  roc 
(Not  given  in  plan.)  ' 

No  waste- water  from  baths,  basins,  etc.,  should  empty  into  a  wate 
closet  trap.  Each  basin  or  group  of  basins  should  have  its  own  direct  cii 
chaise  inttj  soil-  or  waste-pipe. 

6.  Leaders  (or  rain-water  pipes)  may  discharge  into  the  main  trap 
otherwise.     If  they  discharge  beyond  tbc  trap  into  the  drain,  they  needf 
trap.     No  leader  should  be  usetl  as  a  soil-pipe,  aud  uo  soil-pijK?  sliould  1 
useil  iis  a  leader. 

7.  Cistern-overflows  must  not  Cf>mmunicate  with  the  draiuage-systeli 
nor  witli  any  place  whcix?  the  air  is  fiiul. 

8.  The  entire  system  of  discharge-piiie  should  be  tested  before  connect 
ing  it  with  the  fixtures,  by  plugging  tlie  lower  end  and  filling  the  pipes. 

All  l>ends  to  have  large  curves ;  joints  at  acute  angles. 

No  work  to  be  covered  in  until  approved  by  the  in8|>ector.     It  must 
exposed  to  view  as  far  as  possible,  for  ready  repair.     If  covered,  the  cov 
is  of  wood,  easily  removed. 

Fixtures. — Every  school  ought  to  have  the  means  for  washing 
and  hands:  at  least  one  stand  on  each  floor  or  one  for  ever}'  two  rooi 
Plain  porcelain-lined  iron,  marble-topped  basins,  etc. ;  they  should  not  be 
boxed  in. 

Country  schools  should  provide  clean  pails  with  covers.  (Special 
cleansing  is  appropriate  for  drink  ing- vessels  if  any  child  has  had  diph- 
theria.) 

If  there  is  a  water-supply,  the  choice  lies  between  watef-cloects,  latrines 
and  flush-tanks.  Each  has  its  merits.  Neither  will  run  by  itself;  eacl 
will  become  offensive  in  ]iroportion  as  it  is  neglected  or  is  kept  uuvea 
tilatcd.  i 

One  remark  ap|ilies  to  all :  they  must  be  constructed  with  the  greates 
simplicity,  and  expre&sly  arranged  for  ease  of  cleaning.  Wooden  boxiuj 
about  closet-seats  is  wholly  needless,  and  the  cncloseil  space  is  sure  to  b 
foul.     The  needful  wooden  seats,  etc,  should  be  fixed  so  that  thev  can  b 
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easily  removed  with  a  screw-driver.  Wooden  floors  should  be  well  kid 
aijd  thoroughly  oiled ;  aj^phalt  is  k.'tter;  partitions  should  be  varuislied  or 
painted,  seats  the  same  W  thought  fit. 

AVator-closcta  arc  made  in  so  mauy  forms  that  ft  is  useless  to  enumerate 
even  the  cliief  sorts.  The  worst  form  w  the  jKin-closet,  though  ofleo  pre- 
ferred on  account  of  cheapness;  it  is  complicated^  easily  put  out  of  order, 
axici  accumulates  iiiterually  a  fund  of  aucifiit  iHth.  Another  Ixid  kind  is 
a  hopper  which  dribbles  aud  never  carries  its  loa*!  throogli  the  tmp. 

There  are  many  excellent  but  expensive  ek>sets  with  valves  and  plungers, 
made  of  earthenware,  and  auite<l  to  private  houses.  The  lK?st  for  schools  is 
a  sHort  hopper  closet,  which  coutaius  no  [)ai"ts  to  get  out  of  oixler  (au  o\'al 
basin  with  roundL-d  rim,  with  water  discharging  under  the  rim  downwaixl 
all  o.round).  The  only  objection  is  that  it  sometimes  requires  a  trifle  of 
wai^liing.  Any  closet  chosen  must  have  a  sudden  aud  eopious  flush  of 
Mater.  The  supply  should  come  from  a  tank,  not  directly  from  water- 
pip««.    Noiseless  action  is  desirable  in  certain  situations, 

J^  ''latrine*'  is  a  long  t^ast-iron  trough,  lined  with  entimel  or  not,  and 
ina^ie  dee|»  enough  to  hold  a  few  inches  of  water,  A  wooden  seat  is  fitted 
1^  it.  Some  patterns  are  absolutely 
pla.i  n ;  othere  are  a  sort  of  compound 
of  xvater-closet  and  latrine,  as  in  Fig. 
21  -  This  class  of  apparatus  is  emptied 
^'t?*^'  rapidly  by  lifting  a  plug  at  one  eud, 
msacile  hollow  to  let  oifsuperflnous  water. 
Closets  should  be  placed  on  every 
flt>*>r  for  teachers,  or  for  larger  girls. 

"Flush-tanks'*  are  latrines  of  ce- 
ta^cted  mason-work  made  with  a 
i^titided  bottom  and  a  grade  down  to 

tUe  plug-end.  If  well  made  antl  kept  ck^n,  they  serve  a  gocxl  pur]x»8e. 
TViey  ought  to  be  discharged  once  or  twiee  a  day,  and  then  swabbed  or 
broomed  and  hosed  out.  The  inside  may  be  coated  with  coid-tar.  These 
&re  about  the  cheapest  arrangement  that  can  be  recommended.  They  can 
^^  placed  in  the  yard ;  they  do  not  fvpuze  in  the  short  period  of  a  schooU 
**8ion.  If  it  is  very  cold,  the  water  must  be  shut  off  in  the  cellar  and  the 
^uppjy.pjpg  emptie<l  while  the  tank  is  not  iu  use. 

Urinals  are  the  racist  troublesome  things  about  the  hou-se,  but  tliey  can 
^  so  kept,  even  in  the  basement,  as  to  give  no  offence.  It  is  not  necessary 
«<5  play  a  hose  over  ever}'thing  six  times  a  day.  Let  the  whole  construction 
"^  ^'ery  simple ;  a  back  and  a  foot-piece  of  elate,  with  or  without  a  trough, 
^^^  the  essentials.  The  slate  must  be  oiled  before  it  is  set  up.  The  trough 
^y  be  simply  a  hollow  in  the  stone  floor  at  the  junction  with  the  back. 
^^  Apparatus  for  making  a  sheet  of  water  flow  over  it  is  hard  to  keep  in 
^^Mer  ;  the  more  important  thing  is  the  daily  service  of  the  janitor,  who 
^asij^^  it  with  a  cloth,  applying  soap  and  hot  water  every  few  days  as 


s. 
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needed  (afterwards  going  over  it  witli  a  rag  damped  with  kerosene, 
have  seen  done). 

The  floor  of  urinals  should  be  of  impervious  material, — ai?phalt  or  sli 
never  brick  or  cement, — aud  shonid  i?lo[>e  towartis  the  oiiUd,  so  thai 
drendi  witti  the  hos(*  can  he  given  daiJy  with  little  trouble.     The  rat^ 
platform  often  interferes  with  this  work.  j 

Wooden  urinals  may  be  kept  in  tvjlerable  order  for  out-doors  by  t 
queut  painting  of  eveiy  i>art,  but  wood  ought  not  to  he  used  if  slate  4 
luc  atfoi'ded.  Cast-iron  urinals  rust,  and  throw  off  the  enamel,  and  i 
surface  is  not  capable  of  being  cleaned.  Zinc  and  galvanized  iron  peri 
readily. 

A  foul  urinal  is  intolerable.     It  is  best  to  place  these  conveniences  m 
water-ch>sets  outside  in  a  protected  shed  with  slieltered  access,  wanned 
hot  pipes  if  necessary.     There  is  generally  some  slight  fault  to  find  if  tl 
are  in  the  Ijasement. 

Good  lighting  is  desirabk',  aud  ventilation  by  a  heated  flue  is  ne^ 
sarj'  if  the  basement  is  the  place  used.  If  there  is  a  fall  in  thegroiij 
the  basement  may  stand  free  in  the  rear  and  enjoy  the  advantage  of  fi^ 
sized  windows,  which  is  much  to  l>e  desired. 

Suj^rvision  by  the  master  is  ncwsfiary,  for  the  sake  of  good  order  fli 
to  keep  tlie  jauitt>r  to  his  work.  Teachers  and  monitors  should  be  close 
hand  in  recess-times. 

Automatic  arrangements  are  eommon  for  giving  a  flush  whenever 
pera>n  sits  down ;  or  they  may  be  arranged  to  ilischarge  all  at  orace^| 
desired  intervals,  by  conuectiou  with  an  automatic  flush-tank,  j 

The  country  privy  hardly  needs  descn'ption.  If  the  friends  of  yo^ 
have  any  faith  in  precaution, — if  they  think  that  any  measures  are  nee^ 
or  aiMi  likely  to  avail,  in  checking  youthful  immorality, — here  is  a  g^ 
place  for  them  to  begin  work.  \ 

Of  all  departments  of  s<.'hool-hygiene  this  one  most  needs  the  persc*^ 
control  of  a  persevering  man,  either  the  teacher  or  some  active  neighti 
The  authorities  must  first  put  things  to  rights,  and  then  establish  sdj 
understanding  about  inspection ;  for  if  a  lady  teacher  declines  to  consW 
this  a  part  uf  her  duty,  it  can  hardly  be  required  of  her. 

Without  revolutionizing  matters,  we  should  insist  on  good  repair ;  g€ 
light ;  separate  liouses  for  the  two  sexes,  with  a  high  fence  separating  1 
})aths  (if  there  is  one  house  in  two  c<:)mpartmouts,  separate  recesses  may 
given);  a  solid  path  that  van  be  shovelled  clear  of  snow ;  the  distance! 
say  fifty  feet  from  the  house;  a  solid  paved  surface  over  which  eartki 
spread,  witli  subsapeut  frequent  sprinkling  of  dry  earthy  aud  frequ* 
(weekly  or  monthly)  removal. 

Finely-powdered  dry  earth  is  one  of  the  best  agents  known  for  deo^ 
izing  refuse.  The  matters  only  require  to  t>e  kept  covered  ;  earth  has  i 
power  of  absorbing  aud  holding  the  foul  gases.  It  should  be  used  dry,  I 
the  bin  or  barrel  for  storing  it  should  be  sheltered.    Ashes,  or  the  scmpii 


a  temporary  arrangement,  which  might  become  perma- 
by  E.  S.  PhilbrJck.  The  trench  under  the  seaia  is  jilxnit 
^foar  fret  wide^  and  six  inches  deep,  with  sloping  sides.  It  is  laid 
Iml-Car  or  asphalt  and  gravel  \vtA\  rulltKi,  or  with  hydraulic  cement 
Ivrf  mnoothly  trowelled  with  strong  cement-mortar  after  hardening. 
Vgta  is  higher  in  front.  There  is  a  flap-door  Ix-hind.  If  carefnlly 
jd  lod  defused  weekly,  it  is  a  very  satisfactory  arrangement  for  nsing 
h  fVTfiemf  "  but  otlierwise  it  soon  becomes  a  terrible  nuisance." 

trtuigh  (Fig.  25)  may  be  made  of  stont  plank  with  calked 
ideand  out  with  coal-tar.    It  h  on  ruunersj  and  has  a  hook 
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or  ring  to  drag  it  with.  It  is  two  feet  wide,  and  long  enough  to  1 
space.  It  is  treated  with  earth  as  before  described,  and  removed  froi 
to  time,  and  the  contents  spaded  into  the  ground  or  otherwise  dispose 


Fio.  24. 


Fio.  26. 


A  brick  vault  with  rounded  bottom,  coated  with  coal-tar  inside  an 
all  exposed  surfaces,  is  a  suitable  arrangement  for  the  earth  system. 
bottom  is  bedded  in  cement  and  coated  with  the  same,  and  is  buil 
veniently  for  renewing  the  earth  with  a  hoe  into  buckets ;  that  is,  it 
open  at  one  end. 

It  is  desirable  that  the  closet  for  girls  should  be  connected  wi 
house.  The  dread  of  exposure  to  the  weather  often  prevents  delicat 
sons  from  going  out  when  nature  demands  it :  there  is  no  doubt  at  a 
this  circumstance  gives  rise  to  much  ill  health  from  constipation  and 
tion  of  urine.  The  plan  just  described  has  the  advantage  of  relievii 
difficulty.  The  shed  in  question  may  be  placed  within  four  feet 
house,  and  the  space  between  may  consist  of  an  enclosed  anteroom,  ^ 
small  window  at  each  side,  constantly  open  to  give  ventilation,  and  so 
with  blinds. 
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CONTAGTOUS  DISEASES  IN  SCHOOLS. 

Tltf  disesBCB  against  tlie  spread  of  which  by  schools  it  hoA  been  thought 
to  legislate  are  (in  this  country)  chicBy  small-poXj  diphtheria, 
I  lever,  raca^des. 

WlMio|nt)g-conghj  chiclken-{iox,  mumps,  German  measles,  are  gcoer- 
pi^gileetod  in  th«?se  precautions.  8kiu-<liseases,  as  itch,  ringworm,  and 
$te  of  some  consequence,  and  yet,  as  involving  no  risk  to  life, 
■y  be  passed  over  by  the  k«gialator  and  left  to  the  eare  of  charity. 
fane  bas  to  be  said  of  the  far  more  important  disease,  eoutagious 


TWre  18  abundant  evidence  of  the  facility  witli  which  thest?  disorders 
itftfad  by  means  of  schools.  This  being  ^xipularly  known,  the  first 
Kii|iiBRl  to  be  to  pro|X)8e  to  close  the  sduxils.  Pr<i]>ably  this  lias  a  good 
But  the  real  |K>int  to  be  aimed  at,  fur  the  gntxi  of  a  connniinity,  is 
laMade  of  ftchools,  and  consists  in  wolaiing  the  jHiiienis.  When  j>atient8 
jar  ilm  pupils,  the  function  of  the  scho«>l  as  a  co-worker  with  sanitarj^ 
laulwrily  begins. 

Towns,  cities,  and  villages  should  have  local  Boaids  of  Healtli,  witli 

[fmrto  make  regidations  to  prevent  the  spread  of  contagions  disease  by 

taitiDg  [K^rsons  from  attending  selmol,  also  to  suspend  tlie  use  of  the 

llaldijip aud  rooms  when  judgtHJ  to  l^e  dangerous  to  the  pnljlie  health. 

It  tifflv  s«:imetlmes  be  desirable  to  waive  this  riglit  in  favor  of  Boards 

f8cfc«x»l  Control,  but  the  superior  right  shoukl  belong  to  the  Board  of 

Courtcsv  should  not  interfere  with  indeijcndent  action  in  emer- 

A  school,  for  example,  might  be  closed  by  the  health  authorities 

Mbe  si^hiM*l  antliorities  could  have  time  to  act. 

State  boards  should  Icjid  the  local  boards,  and  show  their  line  of  action. 

^  might  settle  for  practical  ends  the  mooted  questions  of  the  time  of  safe 

B,  the  way  of  disinfecting,  etc. 

General  Uegitlations  for  Prevknting  the  Bpiiead  of  Con- 

Uilfyn  I)iSEA8E2i    IN   St-Hooi^s. — 1.    Pcrscms  affected   with  diphtheria, 

,  scarlet  fever,  or  small-pox  (or  varioloid)  must  l>e  excluded  from  the 

utttil  official  jjemiission  is  given  by  the  Bimixl  of  Health  t^>r  their 

DOU. 

1  Fenious  living  in  the  family  or  house  where  such  a  case  occurs  are 
lcxrjudi<d  until  similar  pcrmisstou  is  given. 

Il  This  |K*rnii.sKlon  is  not  t(»  be  given  until  sufficient  time  has  elapsetl 
'  the  ownirreuce  of  the  last  case  to  insure  safety,  nor  until  the  premises 
•  iikrn  disinfected  under  the  diret^tion  of  the  Bnavd  of  Health. 
If  a  rliild  suffering  from  one  of  the  above  diseases  attends  school,  the 
Kif  ihc  school  must  Ik?  disinfected  under  the  direction  of  the  Boarxl 
Ittdth  before  they  are  uswl  again. 

Phjpnicians,  teachers,  s^-hcMjl -officers,  and  school -children,  knowing  of 
of  disease,  should  at  once  re|jort  them  to  the  Board  of  Health. 
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The  Board  should  also  notify  the  R'Lool-aiithoritleB  of  siicli  cases. 
7.  N«»fK^  must  he  sent  to  the  family  by  the  school-authorities,  acting 
■joiotly  with  tlio  Bciard  af  Heattli. 
it  is  hard  to  say  with  cortaiiity  how  soon  a  patieut  may  safely  return  to 
The  variation  in  ojiiuioii  amoii^  iniistera  in  metlicino  is  shown  hy 

'00  the  opposite  pag**,  taken  from  answers  retiirnetl  in  oorresiiond- 
f«ritli  the  Xew  York  State  Board  of  Health. 
The  Medical    Officers  of  Schools  Association  of  England,  in  a  code 

Jamiary,  1885,  name  the  f >llowin«^  periods  after  wliieh  pupils  who 
^had  diseases  may  safely  return  to  school. 

Scarlft  fever,  not  less  than  six  weeks  from  date  of  rash,  if  desquama- 
I  law  completely  ceaswl  and  there  Lie  no  ap|}earance  of  sore  throat. 
JCcMks,  not  less  than  three  weeks,  if  all  desquamation  and  congb  have 

GennMi  measles  (rotheln,  or  epidemic  rosetda),  in  two  or  three  weeks, 
ttaA  time  dej>end»ng  on  the  nature  of  the  attaek. 
SmaU-pox  and  chieken-ixix,  when  every  scab  lias  fallen  off. 
Mumps,  foor  weeks  from  commencement,  if  all  swelling  have  subsided. 
\niooping-€ough,  after  six  weeks  from   comraenwnient  of  whooping, 
1  the  characteristic  spasmodic  cough  and  the  whooping  have  ceased, 
or mrlk-r  ij all  cough  have  completely  {mssed  away. 

Diphtheria^  not  less  than  three  weeks,  when  convalescence  is  completed, 
•<hefe  heing  no  longer  any  fiirm  of  sore  throat,  nor  any  kind  of  diseliarge 
I  the  lljruat,  nose,  eyes,  ears,  etc.,  and  no  albuminuria, 
tijpWttUmia,  until  there  has  l>een  a  complete  absc'nce  of  discharge  for  at 
month,  or  until  the  inner  surfaces  of  the  eyelids  are  found  on 
I  to  be  quite  free  from  granulations. 
ftlALL-Pox. — In  the  Seventh  Report  of  the  Illinois  State  Board  of 
thcrv  is  an  illustration  of  the  way   in  which  public  schtxils  may 
^Bttde  a  vehicle  for  sanitation  upon  a  large  scale.     In  November,  1881, 
^fioard  ordered  the  vaccination  of  all  public-school  f;hildren.     When  the 
'Went  into  effect  (Januaiy  1, 1882),  nearly  sixty-nine  [>er  cent.,  or  over 
'hiimlred  and  ninety  thousand,  of  the  enrolletl  scholars  iu  Illinois  were 
'  UDvaccinated  or  were  susceptible  to  contagion  through  neglect  to  re- 
I  at  the  proix»r  time.     By  March  1,  1882,  there  was  less  than  six 
rant  of  unpn:»t4?c-ted  and  susceptible  reiuaiuing  amoug  those  in  attend- 
'>;  the  frequency  of  small-pox  and  varioloid  was  lessened  more  than  one- 
ainong  BchfKd-<^hild n>n,  and  the  mortality  was  retiuced  from  sixteen 
loop-fifth  to  three  and  one-third  ^ler  cent.     During  the  four  years  1880- 
'  the  deaths  among  unvaocinated  echool-ehildren  were  forty-eight  jyer 
L.  while  among  the  vactMuat^'^l  they  were  nine-tenths  of  one  per  cent, 
Tnder  the  statute's  of  Illiinns  it  ia  the  right  and  the  duty  of  the  State 
,  &Brd  to  make  all  rules  and  regulations  which  they  deem  necessary  to  pre- 
the  public  health.     "  Such  rules  and  regulations  when  promulgated 
'  die  force  and  authority  of  law,  and  are  to  be  enforced,  if  necessary, 
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by  the  entire  power,  incliidiug  sohool-officers,  etc.,  of  the  State."     Tlii 
quotatioji  is  taken  from  an  opioion  of  the  Attorney-General  of  the  State. 

TJie  sehool-tlireetora  are  the  immediate  source  of  authority  for  th 
aetion  of  the  teachers,  under  this  low.  Teachers  should  have  been  re\'aoci 
nated  within  four  vL-ars  iu  any  ease. 

The  law  of  Masaa<,'husetts  represents  a  different  type  of  praetiee, 
viding  that  parents  and  guardians  sliall  cause  their  eiiildren  to  be  v 
Dated  under  the  age  of  two  yeai-s,  and  reva<;cinated  when  the  sekf'tmen  oi 
mayor  and  aJdermea  require  it  (not  less  than  tive  years  having  ebji^ec 
since  previous  vaccination) :  it  leaves  the  eoforcement  of  the  hiw  in  thi 
hands  of  these  official!^.  In  individual  towns  and  cities  the  mutter  is  lef 
(as  regards  scholars)  in  the  hands  uf  the  school-authorities,  and  with  ven 
varying  results  as  regards  enforcement,  though  in  some  cases  strict  aocouni 
is  taken. 

HtgwtafionH  for  Vaccinatmn, — 1,  Every  child  entering  the  public  schofl 
must  show  a  certificate  from  some  reputat)le  physician,  giving  name,  a 
residence,  approximate  date  of  vacctnatiou,  date  of  examination,  result 
examination  ;  the  last  two  to  be  of  the  physician*s  own  knowledge. 

2.  The  fact  of  vaccination  must  be  entered  ou  the  school-reeoixl,  and 
lists  for  promotion  or  transfer. 

3.  The  schfuJ-mitlionties  shall  auuually  rejx>rt  the  number  of  those  i 
protecteil  to  the  State  SuiJerinteud^ut  of  Education. 

4.  School-authorities  may  order  the  exclusion  of  oon-proteeted  |)erso] 
at  sufficient  notice,  where  they  think  the  measure  retpiired  for  the  pub" 
health. 

6.  Revacci nation  at  the  age  o(  fifteen  may  be  required  under  simi 
circumstances. 

6.  Those  unable  to  pay  Bhould  be  furnished  with  free  vacci nation 
the  schottl -authorities. 

7.  \  physician's  certificate  of  protection  by  a  previous  attack  of  finwil 
pox  is  Cfjuivalent  to  a  certificate  of  vaccination. 

Scarlet  FEVER.^This  disease  is  one  of  the  most  destructive, 
caused,  by  the  United  States  censuses  of  1850,  1860,  and  1870,  the  pB 
portions  of  oue-thirty-fourth,  fine-fifteenth,  and   oue-twenty-fonrth  of 
the  deaths.     In  England  aud  Wales  it  causes,  on  an  average,  one-twent 
fifth  of  all  deaths.     It  is  very  contagious.     It  often  leaves  behind  it  vi 
serious  injuries,  even   after  ap|>ai"ent   rectjvery.      To  keep  children  fi 
having  it  is  a  j)ftrent.'s  duty,  if  ixtssible.     An  instance  of  wdmt  the  govei 
nient  may  do  iu  the  way  of  checking  it  is  prol>ably  fumishetl  by  the 
lowing  account. 

The  Boston   Boaixl   of  H(>alth    iu   1877  established   a   regnlatiou 
quiring  children  from  infected  houses  to  be  kept  out  of  public  schools 
and  retpiiring  physicians  to  rejwrt  their  cases  of  scarlet  fever.     Since 
time  the  numljcr  of  deaths  from  scarlatina  has  varied  from  year  to 
iu  the  most  irregular  way.     But,  taking  years  by  groups,  it  apjx'ars 
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\  Ae  ivJiUve  Qumber  of  deaths  has  much  diminished^  as  is  shown  by  the 
ftUofiq^tible: 

.  A  VEKAGE  Deaths   Ratio     op      thiik 

f«^  Population.        '^^  Scablatina       Dbath*  to  Poru- 

PEK  ANNUM.  LATJON. 

»W7 189,000  172  1  in  1100 

«»-:« 29o,W0  323  1  in    *J18 

Un-tt 376,{KJO  115  1  in  8261 

DrfHTUERiA.^ — C'hildreD  at  scIickjI  may  take  diphtheria  from  one  an- 

iiriQa  variety  of  ways, — by  using  the  same  cup  to  drink  from,  by  the 

!  of  putting  pencils  and  marbles  to  their  mouths  regardless  of  whose 

i  they  may  have  visited  previously,  by  turning  pages  of  books  with 

t  fingers.' 

■  Diphtheria  may  be  diffused  by  the  exhalations  of  the  sick,  by  the  air 

Dundiag  them,  or  direc^tly  by  the  exudation,  communicated  in  the  act  of 

^  coughing,  spitting,  sneezing,  or  Uy  the  infectetl  articles  used,  as 

hand  kerchiefs,  etc.     The  poison  clings  with  great  tenacity 

Icmaiii  places,  rooms,  and  houses,  where  it  may  occasion  cases  after  the 

! of  months."" 

TJMe  opinious  are  tpioted  to  illustrate  the  variety  of  the  daiigei-s  that 
\  acjiool-interoourse  with  an  infectetl  jwi'son.     They  ai*e  als4>  jxiitinent 
iTiEwof  the  doubt  entertaine<l  by  some  as  to  the  contagiousness  of  the 
i  doubt  honestly  lield. 
Id  epidemics  of  diphtheria  all  cases  of  sore  throat  must  be  looked  on 
teifuspicion,  more  particularly  if  the  children  are  feverish  and  depressed. 
ghotdd  take  note  of  this, 

rAGioiTH   Oputhalmia   is  of   freciuent   occurrence   in   children's 

f  and  occasionally  in  primary  schools.     It  frequently  causes  blind- 

IVgreBt  injury  to  sight.     Its  existence  among  the  inmates  of  an  institu- 

lan  ^)idemic  is  due  to  carelessness  about  adniiasious,  to  overcrowding, 

rfcod,  and  other  causes  of  enfeebled  health.     One  of  the  chief  ways  in 

I  it  spreads  is  by  the  children's  washing  together  in  the  same  water 

luiog  the  same  towel. 

ruXKRAiJS  are  a  fruitful  source  of  contagion.     It  may  not  be  amies 
|*jrtfaat  fiincrals  must  not  be  held  in  Ihe  school-hQuaef  as  seems  to  be  a 
I  in  some  places. 
Cbildrtui  who  have  been  ex|)osed  to  any  contagion  may  be  ordered  to 
■ttio  cMit  of  school  for  a  limited  time,  in  the  judgment  of  the  Board. 

5  school  is  a  measure  that  seems  neetlless  in  a  place  where  niles 
kudon  are  well  enforced.     It  seems  to  have  a  beneficial  effect 
,  as  the  prohibition  of  public  meetings  does. 
It » doubtful  if  c<jntagious  fever  is  often  carried  by  library-books;  or, 
iha;  tbe  known  cases  must  be  verj^  rare. 


*  Mtcbiciin  Benin!  of  Health. 

•Bcport  of  MotrupjUtaa  Board  of  Health,  New  York,  1873,  p.  584. 
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Id  boarding-schools  there  ought  to  be  a  sick-room  in  the  upper  part  of 
the  house  or  in  an  isolated  place.  A  pupil  attacked  with  contagious  disease 
should  be  at  once  isolated  and  all  his  effects  disinfected.  Ck>mmunication 
of  all  sorts  is  to  be  cut  off  between  pupil  and  comrades,  and  great  care  . 
taken  about  food,  clothes,  and  all  things  that  come  from  the  chamber. 
The  parents  are  to  be  notified.  If  a  considerable  number  of  cases  occur, 
or  the  disease  is  malignant,  the  parents  of  all  pupils  should  be  notified, 
that  they  may  remove  their  children  if  they  choose. 

The  school  should  have  its  own  medical  attendant,  who  is  to  take  all 
steps  necessary  in  epidemics. 

It  may  be  well  to  subject  pupils  to  a  delay,  if  when  school  opens  it  is 
found  that  they  have  been  exposed  to  some  contagious  disease.  This  may 
prevent  an  outbreak  in  the  school.  The  period  required  may  be  as  follows, 
dating  from  the  day  of  exposure : 


Diphtheria,  12  days. 

Scarlatina,  14     " 

Measles,  16     " 

Gknnan  measles,    6     " 


Chicken-pox,  18  days. 

Small-pox,  18     " 

Mumps,  24     " 

Whooping-cough,  21     " 


Boarding-schools  ought  to  have  stated  reports  made  upon  their  sanitary 
condition :  local  or  State  Boards  of  Health  might  properly  undertake  the 
work.     It  is  a  matter  which  will  repay  investigation. 


CONSTRUCTION  OF  CHILDREN'S  HOS- 
PITALS, ETC. 


By  LIKDLEY  JOHNSON. 


Tbr  Btady  of  the  diseases  of  children  has  occupied  so  conspicuous  a 
!  within  the  past  few  years  that  the  advantages  of  si)ecial  institutions 
rtbdr  traitment  are  conctnlwl  Hy  all 

Without  discussing  the  history  of  hospitul  coustriiction,  I  shall  briefly 
a  few  points  connected  with  the  general  design  which  sliould  Ije 
Ae  iotnres  reoomniending  all  plaus  where  excellence  in  construction  and 
ttifitran*  sought  for.  From  these  jwiints  the  plan  shrmkl  develop  (1)  a 
tdl-w letted  site;  (2)  properly  proportional  and  isolated  wanls  ;  (3) central 
live  de|>artment ;  (4)  detachtnl  kitchen  and  water-ehiftet  huildings, 
the  kitdiLMj  Ik*  on  the  top  flf>or ;  (5)  mreful  study  of  heating  and 
tion  eonihiued;  (G)  sanitary  properties,  including  water-supply  and 
of  all  w&ste  or  soil ;  (7)  fire-procif  or  slow-burning  construction, 
:  in  cottage  work. 
I  shall  refer  more  particularly  to  the  planning  and  construction  of 
,  as  offering  a  btitter  sul»jw?t  for  the  treatment  of  these  more  im- 
:  Icatuns;  these  remarks,  with  the  nKxlificatiuns  suiting  the  rwpiire- 
,m*y  be  e<pially  applied  to  the  construction  of  asylums,  uui-scrics,  etc. 

SITE. 

The  location  of  a  hospital,  whether  city  or  suburban,  should  l>e  detcr- 

upon  only  after  a  most  exhaustive  examination  of  the  inimwliatc 

,  iti  surroundings  and  its  climate. 

Crrv. — One  would  likely  imagine  that  a  hospital  would  lx»  b(\st  situated 

klbecvutrc  of  the  most  densely  jwpulatcd  districts ;  yet  on  sauitary  grounds 

i  is  Dili  to  tie  recommended. 

li  ^liould  be  located  far  from  the  influence  of  neighboring  nuisances. 

be  easy  of  aott^s.     It  is  Ix'st  situat^l  up<tn  liigh  ground,  to  facili- 

iorfiioe-draiQagc.     It  should  be  surrounded  by  an  open  dear  space,  to 

a  permanent  and  free  flow  of  pure  air  and  sunlight,  with  an  ex- 

towarcla  the  south.     The  grounds  about  the  building  should   Ite 

fully  lai<l  out  by  a  landscape  gardener,  for  the  double  purpose  of  puri- 
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f}  ing  tlie  air  and  affnrtliiig  a  clicerftil  outlook  for  the  patients,     A  cor 
lot  naturally  oilers  the  greatest  chaiiee  tor  air  and  light. 

The  nature  of  the  subsoil  should  be  carefully  determined,  as  the  ft 
ings  of  the  walls  sliould  Ix-ar  upon  a  good  bed  of  gravel,  sand,  or 
clay  is  bad  as  a  bottom,  and  may  tnuse  damp  walls  alx»ve,  ix'sulting  o 
in  serious  trouble.  Whej*e  the  masonry  of  outer  walls  is  laid  in  ordinarj 
lime  mortar  in  place  of  eement,  the  evils  of  a  clay  s(jil  eanoot  be  overrated. 
I  have  examiued  walls  laid  uuder  such,  conditions,  and  have  seen  a  com- 
plete disintegration  of  the  mortar  to  a  considerable  distance  aljove  the  first- 
floor  joists.  The  interstices  occasioned  by  the  loosening  of  the  mortal 
Bf!brd  a  cimveuieut  retreat  for  insists  of  all  kinds,  and  admit  dampness  aoc 
wet  from  without 

In  making  a  selection  of  a  site  for  a  large  city  or  in  a  maniifacturin| 
town,  I  would  give  preference  to  a  site  in  the  south  or  west  end,  where  th 
summer  breezes  are  less  likely  to  be  contaminated  by  the  foul  air  of  neglatei 
roofs  and  imperfect  sewers.  * 

CouNTitY, — If  a  site  be  st^ectcd  in  the  countr>',  it  should  have  anipl 
free  sjwce  on  all  sides.  There  should  \ye  no  marshy  growncls  within 
reasonable  distance.  An  abundanci'  of  absuhitely  pure  water  nmst  be 
condition  governing  the  choice  of  a  site,  and  it  will  often  prove  a  seri 
question.  If  the  supply  Ijc  drawn  from  wells,  there  are  two  ]Mjiiits 
imiwrtance  Uy  be  determined  :  fiitit,  that  the  water  be  of  the  pnn^r  (jualii 
and  not  contaminated  by  any  surface  drains  or  wastes;  secondly,  that 
supply  be  sLifTicieut  to  meet  the  demands  made  upon  it  in  the  antmuu  ft 
lowing  a  dry  scas<jn  ;  a  practii-al  test  by  the  application  of  a  steum-pmnp 
the  surest  means  of  ascertaining  the  latter  point.  Where  running  water 
be  utilizetl  as  a  motive  power,  I  would  recctmmcnd  the  use  of  a  wheel  or 
for  foiTing  the  water  to  tlie  tanks.  This  will  give  a  steady  flow,  changi 
the  water  in  the  tanks  continuously,  thereby  retlucing  the  temperatore  aotf 
increasing  the  chances  of  a  pui*e  supply  •  besides  which  it  affoitls  au  excel- 
lent opportunity  to  construct  a  cold  vault  for  the  keeping  of  milk,  bu 
etc.,  of  great  value  to  most  country  hospitals. 

The  location  should  be  elevated,  but  easy  of  access  by  means  of  carriage 
A  site  to  the  south  or  west  of  a  large  city  is  preferable  to  one  to  the  norti 
or  east.     The  hx^l  climate  should  be  healthy,  the  soil  dry  and  porous.     1 

The  Chirnrgic4il  Society  of  Paris,  after  an  exhaustive  study  of  tin 
subject,  determiiTcd  "  that  only  small  hospitals  for  urgent  cases  and  tho9 
retpiired  for  clintt^l  instruction  should  exist  within  the  city  limits,  and  tha 
not  only  would  the  salubrity  of  the  larger  hospitals  be  improved  by  thei 
extra-urljau  position,  but  also  their  construction  would  be  rendered 
economical,  by  means  of  the  reduced  cost  of  land," 

PLAN. 

In  bnth  this  country' and  in  Eurojie  the  *' j)avilion  style"  of  hosf 
whether  applied  to  large  or  small  buildings,  lias  been  generally 
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»  the  one  embracing  the  greatest  advautagcs.  By  "pavilion  style'*  are 
inldetechal  wards.     TIic  pavilious  may  Ik;  ctrnst meted  seveml  stories 

Ittliaght  aiid  of  various  tlimeiisioiLs,  but  iiiMler  cvt?rj'  condition  the  ward 
it  be  taken  as  tJie  tinii  of  mn^rudlon.     The  heating  and  ventilation^  the 

E  abie  ODOteDtSi  and  the  general  dimensions  throughout,  to  be  satiBiaetory, 


FlQ.  1. 


Fio.  2. 


O  n_A 


^3 


-®» 


sJ'U 


Nurfolk  and  Norwich  Hospital 
(England). 


iMmpCiril  Hospital  (Belgium). 


^' 


f  e 


•1:=^ 


a- 


Boston  Free  BospiuU  (MussacfaaseUs), 


Fto.  5. 


Pig.  4. 


S^ 


C^  ('^O 


c*^  g:3   «-^^ 

Sraiirunl  Hofi»ftal  (England).  Leodi General  Inflrnuiry  (England). 

^IfcKlPpLAiii  or  Leaoixo  pAVtuoN  IIoHHtAU,  SHOWING  Vaiuous  Trkatments  of  Till:  Ward. 

\  he  itudied  and  develoiKxl  witli  reference  to  t!iis  unit.     This  should 

Kf  the  more  carefully  observed  in  the  studying  of  children's  hospitals,  since 

■pdn-n  arc  more  sui^ceptiltlc  to  inecpmlitics  of  tcnijjcniturc.     (Figs.  1,  2, 

Ipl,  £tid  b,)     In  no  other  jdan  does  the  Itx^tiou  or  shajx;  of  the  ward  allow 
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of  SO  perfect  a  cippulation  of  air  and  light  with  the  same  isolation  from 
administrative  block,  lesseuiRg  thereby  the  danger  of  hospital  digicflses. 

Ward. — Whether  tiie  pavilion,  corridor,  or  block  systero  Ix;  adopted, 
the  ward  should  be  studied  as  au  independent  feature.  The  rectangulaTj 
ward  has  most  to  reeommend  it  as  regards  shape. 

The   an-a  must   be   in   projwrtion   to   the  ftoor-spaoe  allotted  to  eai 
patient,  varying,  of  course,  with  tlie  climate  and  the  object  of  the  hospital." 
Among  the  Liest-known  hospitiUs  the   allowance  per   bed  of  floor-space 
varies  from  aljrtjtit  seventy  to  one  hundred  and  thirty-eight  scjuare  f€ 
The  new  Hotel-Dieu  allows  about  one  hiuidrwl  and  seven  square  feet,  ai 
the  results  have  been  very  satisfactfuy.     In  fever  hospitals,  or  iu  wards  d 
l>ad  surgical  cases,  a  floor-spai-e  of  two  hundred  square  feet  |>er  bed  may 
ixx|iiired.     The  projX)rtion  of  iloor-space  and  cubic  contents  will  l>e  rt^u- 
lated  with  reference  to  the  sliape  of  the  ward,  the  system  of  heating  nm 
ventilation,  and  the  condition  of  the  patients. 

The  length  of  a  ward,  to  obtain  the  greatest  economy  in  service  a 
convenience,  must  not  exceed  four  times  its  widtli.  The  width  must  n 
exceed  thirty  feet, — from  twenty-five  to  twenty-eight  feet  is  preferabl 
suiting  the  conditions.  The  height  of  wards  must  be  determined  by  t 
required  cubic  contents,  the  system  of  heating  and  ventilation,  and  t! 
climate.  Under  ordinary  conditions  in  this  climate  fifteen  or  sixteen  fe 
is  ])ro[>er. 

There  must  be  windows  opjwsite  one  another  in  the  two  long  wall 
allowing  of  one  bed  between  every  two  windows.  The  end  away  from  thi 
administrative  quarters  must  have  windows  opening  onto  a  veranda 
clear,  and  corner  doors  opening  Into  passages,  with  cross-ventilation,  co 
necting  at  one  corner  with  water-closet-urinals,  and  sltip-hopiKn-,  and  at  t 
other  comer  with  bath,  siuk,  and  l>iisins.  The  doors  leading  into  the  wi 
are  liest  double,  that  one-half  may  Ije  boltctl  for  oriliuary  use.  A  transoi 
alx>ve  is  desirable.  The  windows  should  run  up  close  to  the  ceiling  a: 
extend  down  within  three  and  a  half  feet  of  the  floor.  They  should 
lifting-sash,  with  hinged  transom  above,  and  the  frames  constructed 
admit  of  double  sash  iu  winter. 

The  wards  are  generally  tliought  best  situatal  with  the  longitudinal  axi 
running  north  and  south  ;  but  tliere  arc  those  who  take  exception  to  this,] 
and  argue  that  exix^rienee  has  proved  that  with  the  longitudinal  axe  ru 
niiig  east  and  west  the  summer  temperature  is  retluoed  materially,  whi 
the  good  results  obtained  by  exposure  to  the  winter  sun  are  not  lessen 
Natumlly,  these  conditions  will  Iw  governed  more  or  less  by  the  latitude  ii 
which  we  build.  Care  should  be  taken  in  locating  the  work  to  run  t! 
wards  so  that  the  two  longer  walls  shall  liave  a  daily  exposure  to  the  BUi 
This  sliould  Ix.'  jiarticularly  observed  in  hospitals  for  women  or  child 
The  wanls  should  be  parallel,  or  nearly  so,  and  the  distance  a[>art  shoa 
not  be  less  than  twice  the  height  of  the  pavilion. 

Large  wards  are  generally  more  healthy  and  comparatively  less  ex 
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fflPllilvi  tlie  smaller  ones.  About  thirty  beds  is  considcrixl  tlio  most  satis- 
'  ilhiy  number  iu  every  respect  for  general  Jiospitals.  J*]:n'h  pavilion  should 
«iHl  of  two  stories,  with  a  baseineot  below.  There  is  often  necessity 
ibr  lif  construction  of  jiavilions  of  greater  heiglit  than  two  stories,  more 
prticiikriy  in  large  cities,  where  tlie  ground  eannot  alwius  l^e  secured 
ht  dteoding  horizontally,  ami  there  may  lie  economy  in  l>uilding  to  a 
y^  of  four  or  five  stories.  In  the  efjuntry  or  at  the  sea-shoi'e,  where 
■ill cottage  iKwpitals  are  desiretl,  it  will  he  found  often  l)est  and  cheapest 
liiraiftnict  them  of  but  one  story. 

ADinxiSTR^vTiox  Department. — The  central  block  should  contain  all 
tkttiqairements  of  the  administration  de))artnnjiit,  such  as  nurs<»s'  quarters, 
■Bmitto^iXKim,  operating-room,  Hingle  wards  where  it  is  not  |xtssible  to 
bktt  tbcm,  an  easy  staircase  to  upper  floors,  kitchi^n  and  stnillery,  etc., 
-vhich  are  best  detached,  or  located  in 
A*  kf  fioor^ — ^a  good  lift  service  for 
/wrf  foA  lineny  a  dispensary-,  water-closet 
sd  Uiiis  for  the  nurses,  imticnt's  room, 
fWBxItiiig-room,  etc.  The  engine-room, 
kndiy,  and  dead-house  are  best  detached 
Md  dixtant.     The  sick-wai^s  must  be 

liiblc,  yet  well  separated.    The  main 
p,  hall,  E*tairway,  an<l  crossH^orri- 

i  mast  be  well  lighted* 

This  block    may   Ix?   three  or  four 
in  height ;  and  I  would  strongly 
vm»«Dd  puttiDg  the  kitchen  dejMirlmept  on  the  top  floor,  freeing  the 
hwr  ftoon  from  any  possibility  of  aunoyauce  therefrom. 


Fio.  6. 


Fanlty  iaolttion  of  ward  annex. 


Fig.  7. 


Fio.  8. 


8ATH,SINM,W.C.  tTC. 

VCHANOA8 

BA9iN3,un>MAL5  LTC. 

LOBBlCa 

WARDS 


Proper  tsolatloti  of  ward  annex. 


The  location  and  isolation  of  the  ward  (Figs,  6,  7,  and  8),  water-closet, 
haiku  are  hufficiently  explained  in  the  cuts  of  ward  ends.     Their  con- 
atul  details  will  1m?  explaininJ   under  the  heading  of  plumbing, 

I  HtATTSO  AKD  VENTILATION. — The  heating  and  ventilation  of  a  general 
I  offer  the  most  difficult  problem  to  be  solved, — a  point,  to<;j,  of  a^ual 
t  witli  the  plumbing  and  drainage.     They  are  inseparable  from  a 
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which  the  foul  aiiJ 
on  may  also  be  inti 


satisfaotory  result.     Whether  we  iutixKluee  a  system  of  hot  air,  hot 
or  steam,  it  must  form  a  part  of  and  assist  in  the  ventilation. 

The  nifim  common  furms  of  heating  are  by  (1)  open  fireplaces  and  stof 
(2)  ponrv^lain  stoves  (much  used  in  the  north  of  Europe),  (3)  the  cnloi 
fere  in  ust*  in  France  and  Southern  Etmipe,  (4)  the  htjt-air  furnace,  (5)  ho 
water  circulatioji,  <lirect  and  indirect,  (6)  steam  heating,  direct  and  indirecj 

For  small  cottage  hospitals,  etc.,  it  is  doubtful  whether  other  than  og 
fires,  stoves,  or  pos>?ibly  a  single  portable  heater,  could  be  used,  on  acct»ujitl 
the  exjwnse  of  Wh  the  tjrigiutd  cost  and  the  maintenance.  When  they  aj 
used,  however,  every  cai-e  should  \ye  taken  to  intnxiuce  an  ample  supply  i 
fresh  air,  that  it  may  come  in  contaL't  with  the  radiating  surfaces  beforal 
enters  the  waixl,  and  be  extracted  as  soon  as  it  has  performed  its  dtn 
There  are  various  forms  of  stoves  manufacture*!  to  meet  this  need,  tl 
principle  of  which  is  to  run  the  smoke  in  a  pipe  inside  of  another  fii 
extended  vertltsilly  to  the  t^>p  of  the  building,  and  connectCHJ  horizontal] 
with  ducts  leii  to  registers  at  or  near  the  floor,  from 
withdrawn.  With  an  ojien  ceiling,  ml ing- ventilation 
duoed,  and  for  warm  weatlicr  it  will  be  most  desirable. 

For  general  hospital  heating  we  must,  however,  enlai'ge  our  plant,  an 
either  steam  or  hot  water  seems  to  meet  with  the  greatest  favor.  The  tw 
systems  are  similar,  and  both  have  much  to  re<T)nimend  them. 

The  first  cost  of  a  hot-water  plant  is  somewhat  greater    than  that  o 
steam.      The  consumption  of  coal  is  less.      The  great  advantage  in  he 
water  over  steam  is  that  a  modci-ate  fire  will  produce  a  circulation  aud 
moderate  heat,  and  the  heat  is  retained  longer  after  the  fire  is  drawn. 

The  advantage  in  steam  is  that  the  tem|K?rature  is  more  quickly  raisi 
and  where  direct- indirect  radiation  is  nec*^ssary  the  result  is  l>ctter,  I  Ix-liet 
There  is  also  with  steam  a  power  that  may  be  used  for  other  purposes : 
however,  requires  more  careful  supervision  than  other  forms  of  heating, 
combination  of  direct  and  indirect  heating  is  more  desirable  in  any  e\'t 
the  direct  radiators  being  hjcated  in  exposed  positions  and  the  indirect  h« 
intrtKluaxl  into  the  wanls,  etc 

After  determining  upon  a  system  of  heating,  we  have  to  consider  it 
intnxluction,  circulation,  and  exit. 

The  fn:^h-air-Bupply  must  be  taken  from  above,  conducted  in  a  cold  fli 
of  ample  size,  and  run  in  a  duct  to  the  heater.  From  the  heater  it  is  li 
in  terra-cotta  pi|>e8  or  a  galvanized  iron  box  horizontally  from  the  boileS 
each  end  of  the  baseraeut,  giving  otf  branches  'ivhich  ai'c  run  to  the  fal 
of  all  hot-air  flues,  where  a  bunch  of  radiators  are  located,  enclosed  with 
a  galvanized  ii-on  box.  This  warm  air  rises  in  the  flue  j>rovided  for  i' 
tlie  hot-air  register,  where  it  finds  its  way  into  tlie  ward  above  the  lin 
the  head  in  the  outer  walls.  These  flues  and  registers  must  be  large  enoi 
to  allow  of  a  ready  flow  of  warmed  air  without  the  inc<juvenieuee  of  a  rus 
Upon  the  north  and  west  walls  larger  heat-flues  may  be  intrtM^Iuce<l  to  a 
vantage.     The  problem  of  heating  aud  ventilation  to  secure  satisfacto 
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Moha  is  flodi  a  complex  one,  iuvolviug  sueli  a  tlioroiii^h  familiarltj  with 

lielnrsof  mechanics,  that  the  resiK>nr?ibility  of  its  projver  s<»Iutioii  should 

fcpkced  upfjn  an  ex[)ert,  and  the  plans  mtnlifit'd!  to  meet  his  refiuironionts. 

/l  if  of  equal  importance  with  the  question  of  phinibiiig  and  drainage,  and 

"  '    '    1     vo  more  difficult  of  solution. 

i.ts  for  £o\i[  air  should  be  just  off  the  floor,  and  of  csarefully- 
limensions.     They  are  run  in  flues  to  the  basement  floor,  connected 
rirontal  duct  and  letl  to  a  large  vertical  heated  flue,  by  means  of 
.  .::►:  foul  air  finds  its  t^-ape  above  the  building.     Wliere  the  enginc- 
fj'.ise  is  located  otttaide^  the  foul  air  is  best  run  to  it  and  the  sraoke-fliie 
A  fan  may  Ix*  required  for  the  extraction  of  the  foul  air,     Ex- 
'^U'T^  should  be  provided  also  near  the  ceiling,  for  ^uinnier  venti- 
pc  direct  radiation   is  used,  the  radiators  roay  genei-ally  be 
linst  the  outer  walls,  immediately  l]>elow  the  windows. 
1  i..  liHiXG,  DiLViNAGE,  ETC. — The  Ward  water-closets,  urinals,  sink, 
,  -lioppcr,  tub,  and  basins  should  be  collected  in  extensions  at  the  extreme 
OQier  corner  of  the  wards  and  separated  from  the  wards  by  a  narrow  pas- 
Mi^  having  a   cross-<lraught.     This  should    under   no    circumstances   be 
These  annexes  should  have  windows  in  tliree  walls  at  least.    The 
'  fhoald  bo  tiled  and  all  the  fixtures  ex|Ktscd. 
Sanitar}'  ajipliantH.'S  and  plumbers'  supplies  are  being  so  constantly  im- 
ptwrad  that  what  one  may  recommend  to-day  is  likely  to  Ix^  discarded  to- 
KucvQW,    The  entire  question  of  plumbing  and  drainagCj  more  particularly 
t^dil^CKal  of  sewage,  is  unsolved  and  unsatisfactory,  and  I  believe  a  few 
yctn  will  intiHxluce  radical  changes  which  must  prove  boueficial.     No  one 
Wuh  the  pro|)er  sense  of  smell  or  taste  will  hesitate  to  doubt  the  benefit  of 
lanriiiga  lot  of  soil-wells  alxjut  the  propeiiy,  trusting  to  water-seals  to  ex- 
clude fnam  his  house  the  deadly  gases  gcnei-uted,  which  often  have  no  means 
aC  esca|ie  except  through  these  very  traps.     Then  the  question  of  water- 
ply  must  be  considered  in  oomiection  with  the  solL     It  may  be  taken 
a  well  three  hundred  feet  deep  and  at  the  same  distance  from  the 
9t  9uil-well,  and  yet  it  may  drain  the  soil-well  id*  every  drop  of  liquid 
«L    Where  we  are  enabled  to  enjoy  the  privileges  of  a  city  sewer,  we 
tftok  ouogratulate  ourselves,  but  without  reason.     It  needs  liut  the  simplest 
Quniiiation  of  our  surroundings  to  r<.'allze  what  tearful  disadvantage  we 
IH*f  under  M'hen  we  make  that  fatal  sewer  connection  and  incur  the  re- 
i^oaaibilities  that  must  fttllow.     We  have,  in  addition  to  the  danger  iu- 
Wi«d  by  running  our  soil-pipes  and  trusting  to  traps,  our  wastes  from  all 
Wik«,etc.,  which  must  find  tlie  same  outlet  and  increase  thereby  the  number 
td  pofiibki  eacajic-pasaages  for  sewer  gas,   from  either  a  defective  trap, 
?nipcirated  neal,  or  aiphonage. 

But  a  far  greater  and  more  geneml  evil  in  connection  with  the  sewer  is 

iW contamination  of  the  fresh-air  supply.    When  in-doors  we  practically  live 

I  the  air  drawn  from  either  the  front  or  rear  pavement,  possibly  witliin 

itH  of  a  »ewer  inlet  that  may  be  i-aiik  with  poison  :  there  are  certainly 
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wttbio  a  stone's  thruw  half  a  dozen  such  inlets,  which  are  bound  uhoer 
certain  conditions  to  rob  us  of  anything  like  pure  air.  But,  oot  content 
witli  tills  form  of  impurity,  we  run  this  air  direct  to  our  heaters,  develop 
all  the  impurities  it  contains,  aud  then  distrihute  it  lavishly  throughout  our 
houses,  ijuagining  we  have  done  our  duty.  With  our  pi-eseut  system  of 
city  sewage  it  should  be  made  a  criminal  offence  to  take  the  fresh -air- 
supply  except  from  the  top  of  tlie  building,  whence  an  extra  brick  fiue 
should  carry  it  to  the  heater. 

The  water-closets  aiiould  Ix;  siphon  closets,  with  seat-vent  and  flushing- 
tanks.  The  tub  may  he  iron  enamelled,  the  slop-hopper  of  porwlain.  The 
8oil-pii)e  must  l)e  extra  heavy  irun,  with  t!ie  joints  ealketl  and  leaded,  and 
extendcil  full  size  above  the  roof.  It  should  run  dowu  and  l>e  extendetl 
through  the  Imseraenfc  wall  ten  feet  in  the  direction  of  the  well,  where  it  may 
counect  with  a  heavy  glazed  aud  vitrified  terra-cotfa  pipe  run  to  the  well. 
This  pipe  should  have  a  running  trap  close  to  the  well,  with  a  fresh-air 
iulet  on  the  house  side  of  the  trap.  All  waste  from  sinks,  tubs,  etc.,  should 
run  into  a  grease-trap  built  of  brick  and  cement,  and  tlie  overflow  run  into 
a  sepamte  well.  Anti-si|>hon  pi[Tes  should  be  provided  for  all  fixtures. 
The  seat-vent  from  the  water-closet  should  run  into  a  warm  flue.  In  city 
work  we  naturally  connect  witli  the  sewer,  and  have  to  trust  to  a  system  of. 
traps  too  apt  to  be  defective  from  one  cause  or  another. 

Co^'STKUCTluN. — ^The  usual  form  of  ccjnstruction  not  only  in  ho»%ptt&l% 
etc.,  but  in  nearly  every  class  of  building,  is  so  mdieally  defective  that  I 
w^ish  to  call  particular  attention  to  It.     I  refer  particularly  to  the  coustnuvH 
tiou  of  the  floors.  I 

I  will  take  for  example  the  floors  in  a  i)aviHoD,  say  thirty  feet  by 
one  hundred  and  twenty  feet,  of  two  stories  in  height  alx)ve  a  basement. 
Where  a  tire-proof  cous^truction  is  not  used,  the  joists  ai*e  likely  three  by 
twelve  inches,  spactxl  about  twelve  inches  apart,  sealed  below  witli  lath  and 
plaster,  and  c^tvcred  above  witli  one  or  two  thicknesses  of  floor-boards. 
Here  we  have  in  the  tlirce  ftooi-s  a  sealed  spa<.«  of  over  nine  thousand  cubic 
feet,  to  colle<'t  all  manner  of  impurities.  If  w'ell  constructed,  it  is  practi-! 
cally  air-tight,  causing  dry-rot  in  the  timbers. 

The  construction  of  tlie  roof  offers  generally  the  same  objection.     This 
is  not  an  imaginary  danger,  as  the  statistics  will  sliow  where  the  origin  of 
fires  has  been  investigated  ;  and  this  cause  can  doubtless  be  extended  to  sn 
fires  as  have  left-  too  little  to  investigate. 

Why  not  employ  mill  coustruction  ?     The  oost  is  greater,  but  by 
means  proportionately  to  the  additional  safety  securcil,  particularly  in  those 
buildings  where  ehildi'en  or  the  sick  are  sheltered.     By  referring  to  the 
acconij)anyiug  sketches  of  the  two  floors  (Fig.  9),  the  ordinary  and  the  mill 
construction,  a  fair  comparison  may  be  made  of  their  relative  advantages. 

The  spacing  of  the  girders  ran  be  reduced  or  increased,  suiting  th 
floor-weight  allowed  for.     The  entire  building  so  constructed  would   not 
offer  a  si>ace  of  six  cubic  inches  not  open  to  the  air  and  an  examinatjop, 
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liter  walls  should  Im?  oonstroctcHl  of  stone  or  brtck  :  the  latter  is 
Hullow    walls   I  should   rixtimmciid  as  a  precaution  against 
,  and  to  disjK?nse  with  furring  strips,  though  I  should  also  advise 
;  Uie  floor  of  iho  bapi.'mcnt  and  running;  a  layer  of  asphalt  up  and 
I  the  basenicnt-wall.     Tlie  treuehes  should  he  tilled  in  with  a  gravel 
fmadjtoW  that  will  not  ix'tiiin  moisture.     (Fig.  10.) 

bmer  partitions  are  best  built  of  liollow  brieks :  they  are  light, 
,  strong,  and  re<juire  no  latli  fur  i»lastt'ring. 
tmaiD  stairs  should  lie  eonstrucled  of  stone  aud  iron  and  made  fire- 
lo  the  ward  flooi's  I  should  advise  narrow  white-oak  boards,  bees- 
iar.T      '••,,]. 

1  I  of  walls  and  iriliugs  has  ever  been  a  soui'oe  of  tivuble 
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and  dispute,     I  believe  a  Boapstoiie  finish  the  best,  reoidering  the 

bard  and  practically  impervious  to  the  germs  of  disease.     This  I  tbiuk^J 

preferable  to  the  construction  iu  use  in  many  German  hospitals,  where  the 
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inner  liniugs  of  walla  are  torn  out  about  once  a  year  aud  reueweil,  n 
tatiug  the  disuse  of  the  ward^ — a  good  feature  in  itself,  but  a  great  in 
venieuce  and  exiK^use, — and  creating  the  circulation  of  a  great  amount 
dill  and  impurities. 


I 


ASYLUMS,  SPECIAL  HOSPITALS,  ETC. 

Countr}'  sites  for  asyhinis  are  always  preferable  to  city  sites,  since  the 
afford  an  opportunity  for  surrounding  the  buildings  with  grounds  where  th^ 
inmates  may  find  work.  fl 

The  main  features  which  I  Lave  alluded  to  in  conoectioQ  w^ith  the  eo^B 
structiou  of  country  hospitals  may  ije  equally  applied  iu  the  construction 
of  asylums,  ^P 

There  is  not  the  same  necessity,  however,  for  the  isolation  of  wards  t^ 
ward-annexes  that  exists  iu  the  former.  Separate  aud  single  wards  an^ 
nevertheless,  indispeusable  for  violent  cases,  and  tlie  walls  in  such  cases  mu 
be  padded*  All  ward  windows  must  Ix;  securely  guartled  with  iron  sasb« 
or  bars.  The  ward  guardian  should  have  a  day-room  commanding 
ward  over  which  he  bi*s  stijK'rvision. 

CoNVALESCENT  HusiMTALS. — There  is  a  general  want  of  hospitals  C^ 
homes  where  patients  may  l>e  removed  from  a  geneml  hospital  l>efore  bein^ 
in  couditiou  to  returu  home,  where  often  the  ptx>rer  classes  are  subject  t^ 
the  drawbacks  of  defective  sanitary  construction,  iK>or  food,  aud  insuffici^H 
heating.  ^i 

This  should  difTcr  chiefly  from  the  general  hosjjital  in  its  ii 
facilities  for  the  recreation  of  the  |>atients.     Enclosed  promenades,  lar 
da\'-r(X<ms,  etc.,  should  be  provided^  iind  for  the  general  interior  arnii 
meats  a  more  liome-like  effect  should  be  studied  than  is  commoD  to 
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l|wnl  lif*|iit:il.  The  biiilditig  repi-esented  in  the  aeconipanying  sketch 
I^Hrtf  I.,  Fig.  11)  is  siiit«l  to  the  accommi»ilation  of  about  twnity  beds, 
laloitlx'  upper  floor  be  i-equirwl  for  additional  small  or  single  wanls.  A 
Imooon  day-room  is  snflficieut,  and  it  must  have  a  clicerfiil  outlook.  A 
[all  ilisiwusar)'  should  be  connected  with  the  building,  particularly  if  in 
I ti» country.  There  h  no  objivtion  to  the  cunstructiou  of  two-story  [)avi lions 
I  if  idditional  IxkIs  be  reqiiii-ed. 

Paljably  the  best  buildings  of  the  class  are  those  about  Paris,  notably 
I  It  Viuannes. 

BlENPAiSANCE. — A   most  admirable  type  of  building  for  diaritable 

Ifurpises  is  the  £tablis.scmeut  de  Bicnfafsani-e,  iuauguratwl  in   France  by 

IPr.  Gibert,  and  very  al»ly  illustrated  and  dcstrribcxl  in  a  pul>tication  of 

[Dr.  A.  Fovilk%  publishwl  in  Paris,  1888,  "  Les  Nouvellcs  Institutions  de 

llsance,"     These  institutions  were  first  inaugurated   in    1875,  since 

I  others  liave  beerj  f«iund«l,  extending  their  charity  to  a  wider  field. 

f06W  afford  free  treatment  and  free  rcmcMlies  for  all  ehiidren  who  are 

iwndition  to  go  to  and  fi'om  the  institution.     They  furnish  to  those  focK?, 

,  baths  of  every  description,  massage  treatment,  gymnastic  exer- 

^ad  in  filet  all  that  is  likely  to  assist  in  the  tleveh»pmcut  t>f  crippled 

Jy,— physical  or  mental ;  and  they  have  done  an  inf^lculable  amount  of 

I  to  the  children  of  the  poor,  who  would  Ik' denlcil  in  tlicir  homes  the 

iry  food  and  medicines  and  who  could  not  afford  to  give  up  their 

pentipply  to  hospital  treatment, — just  that  class  who  are  ill,  yet  al>out, 

I  too  (Kior  to  seek  advice.     In  some  of  these  iustitutious  the  trt^atmeut 

Imedidnes  are  furnished  free,  while  in  others  a  nominal  charge  is  made. 

mtdirines  are  generally  sup[\lietl  the  superinteudeut  at  a  reduced  mte, 

Iroedkal  assistance  is  often  volunteeretl. 

OwTAOE  Hjjspitat^s. — T'ottige  hospitals,  whether  for  the  shore  or  the 
ains,  ofler  the  architet^t  somewhat  more  latitude  for  the  development 
tiodivithtal  taste  without  iu  any  way  sacrificing  the  features  to  be  most 

(Fig.  12.) 

Tlwy  are  often  built  of  frame  or  half  timl>er  with  shingled  roofs,  where 
fpxd  combiuatioD  of  colors  and  materials  will  lend  to  the  structure  a 
que  effect.      (Plate  II.,  Fig.  K>.)     PoitIkss  or  Inilconies  must  Ix* 
and  projecting  Iwiys  and  gables  can  l»e  iutriKluced,  helping  the 
itiwi  with  bold  shadows  and  go^xl  sky-lines. 

g  constnicttxl  often  witliout  wllars,  oj)en  fiiTplaces  ai"e  indispensable, 
;a  fciitiire  to  be  nin<le  of  the  chinmcys.  Mill  construction  is  not 
d/tubc  ootwidered  in  their  design,  owing  to  the  additional  cost  and  tlie 
W  wdl«,  whi<4i  would  scarcely  justify  such  concentrated  weights.  The 
should  contain  single  and  dimldo  \rards,  and  wards  where  eight  or 
itmM  he  Crcfited.  They  may  l>e  hcatwl  by  stoves,  in  which  ease  an 
At  flow  of  fresh  air  must  Lm?  intr<.xluce<l  around  the  radiating  surfaces. 
'«Dnkc  sbindd  be  carrie<l  off  iu  an  inm  pipe  encloswl  iu  a  large  brick 
,  into  which  the  fuul-alr-dutt  must  empty. 


f 


420 


CX)NSTRUCTION   OF   CHILDREN'S    HOSPITAI^. 


At  tlie  sea-shore  the  drainage  aud  the  water-supply  are  likely  to  olTci^ 
many  drawliacks.  Where  im  sewemge  system  is  in  use,  we  must  resort:^ 
either  to  a  well-discharge,  taking  care  to  locate  it  as  distant  as  possibles 
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from  all  snpply-wells,  or  we  must  run  it  off  to  sea  in  iron  pipes  beyondj 
luvv  tide.     Ill  this  event  I  should  recommeud  seekiug  the  advice  of  a  luc^i 
engineen 

For  the  swa-shore  a  sea-ex]>osure  is  so  desirahle  that  thei-e  seems  ta^ 
be  but  one  piuctieal  geuend  arrangement  of  the  ditferent  cottages, — that 
is,  that  they  should  all  have  the  same  exposure,  with  the  administantiou 
cottage  In  the  centre.  (Plate  III.,  Fig.  14.)  The  most  serious  drawback^ 
I  see  to  tliia  is  the  difficulty  of  securing  an  t»eouomical  and  effeciivc  sysiemW 
of  veutllation  of  closets.  We  must  dejjend  chiefly  upon  a  natural  ventila- 
tion, unless  we  go  to  the  expense  of  ctjuuecting  all  the  cottages  with  an 
underground  duet  led  to  a  flue  wlierc  artihcial  vent  is  pnxluced. 

Each  set  of  fixtures  may  Ije  ventilated  by  the  introduction  of  a  gas-jet 
at  the  base  of  a  flue,  but  it  is  au  imi^erfect  form  of  ventilation. 

When  the  cottages  are  located  around  a  common  centre  (Plate  IV.,  Fig»^ 
15),  the  closets  may  conveniently  occupy  the  centre  sjmce,  where  a  flue  mayf 
be  run  up,  carrying  both  the  foul  air  aud  the  smoke  from  boiler  or  kitchen 
building,  which  ^\'ould  occupy  one  axe.     Either  plan,  however,  will  admit 
of  a  picturesque  eombiuatiou. 
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Where  it  is  intended  to  provide  separately  for  the  treatment  of  different 
tfiiseascs,  such  as  measles,  diphtheria,  scarlet  fever,  etc.  (Plate  V.,  Fig.  16), 
the  construction  of  cottages  around  a  common  centre  has  much  to  recom- 
mend it  It  insures  a  better  separation,  with  an  economy  of  service.  In 
-this  case,  however,  I  believe  the  water-closets,  etc.,  are  best  located  at  the 
«3ds  of  each  cottage,  and  the  plat  of  ground  lying  between  the  cottages 
should  be  crossed  with  connecting,  covered  passage-ways  that  may  be 
enclosed  in  winter. 

The  first  floor  of  such  cottages  built  without  a  cellar  below  must  be 
Itept  up  three  feet  above  the  ground,  and  extra  precautions  are  required  to 
^^entilate  this  space  and  secure  a  dry  floor.  The  walls  should  be  back- 
]>lastered.  The  exterior  face  of  walls  may  be  boarded,  shingled,  or  pebble- 
^dashed,  with  cross-timbers  showing. 

The  roofs  are  best  covered  with  shingles.  A  cedar  shingle  exposed  to 
"fche  salt  air  will  soon  obtain  a  silvery  effect  which  is  very  good. 

The  whole  effect  may  be  treated  economically,  and  the  result  be  credita- 
'ble  to  the  designer  and  an  attraction  to  the  neighborhood. 


JUVENILE  CRIME,  AND  PUBLIC  METHODS  01 
PREVENTION  AND  RECLAMATION, 

By  J.  PERCY  KEATING,  Es^j. 


The  capacity  to  oommit  crime  presupposes  the  consciousness  of  moi 
obligation.  This  sense,  which  we  call  couscicuce,  is  a  primitive  conoepti 
and  prior  to  all  reasoning  and  experience.  The  oeciision  of  its  exerci 
or  application  is  niau^s  conduct ;  and  by  conduct  ia  meiint  not  the  bli 
obedience  to  oi^nic  propensity,  but  a  course  of  action  viewed  through 
power  of  abstraction  a.^  a  means  to  an  end.  The  capability  of  such  appli- 
cation forms  tlie  measure  of  responsibility,  and  to  such  responsibility  there- 
fore are  requisite  first  the  concept  itself,  then  the  intellectual  wipacity  which 
brings  the  particular  act  to  the  test  of  conscience,  and  lastly  the  perft 
equipoise  of  the  volitional  faculty  which  permits  of  entire  freedom 
choice. 

Now,  the  intellectual  faculty,  or  power  of  forming  abstract  ideas,  is  of 
gradual  development,  dependent  upon  the  organism  and  in  particidar  ita 
highest  development  the  ncrv^ousu  system,  which,  jwssessing  in  the  Ix'ginning 
a  certain  latent  capacity,  gradually  develops  in  conformity  w'ith  such  capacity, 
assisted  and  directed  by  habitual  exercise  occasioned  by  the  ex|>erience 
derived  from  the  senses.  It  bec^mies,  therefore,  a  question  of  importanoe 
in  the  domain  of  criminal  jurisprudence  to  ascertain  at  what  time  of  life 
the  development  has  reached  such  a  stage  as  to  raise  the  presumption  of 
criminal  capacity. 

The  Eomans,  acting  upon  the  ancient  belief  of  philosophers  that  the 
human  organism  undergoes  a  complete  change  every  seven  yeiirs,  nmrked 
the  completion  of  the  first  of  such  penods  as  the  age  of  discretion.  Jus- 
tinian fixtil  the  age  of  puberty  at  fourteen  years  in  males  and  twelve  years 
in  females ;  and  in  the  matter  of  responsibility  those  who  were  nearer  in- 
fancy than  puberty,  or  below  ten  and  a  half  in  males  and  nine  and  a  half 
in  females,  were  deemetl  incapable  of  committing  crime.  With  those  who 
were  nearer  puberty  than  infancy  there  was  a  presumption  of  incapocitT, 
subject  to  l>e  rebutted  by  contrary  proof*  according  to  the  maxim  maiitM 
ftuppld  setainn  ;  and  even  \vhere  the  presumption  was  overcome,  a  lighter 

punishment  was  inflicted  than  ujwn  adults.     The  Saxons  established  twelve 
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vears  as  the  age  of  ixissihle  discretion,  and  from  this  to  fourteen  responsi- 
bility depended  ujiou  natural  capacity.  By  the  common  law  of  Germany 
fourteen  is  the  age  of  discretion.  By  the  Austrian  code  resiwnsibility 
begins  at  ten,  and  an  offence  committed  by  one  under  fourteen  is  punished 
lilce  an  infraction  of  a  |>oIiee  regulation.  Tlie  age  of  responsibility  begins 
ixi   Spain  at  nine,  but  punishment  is  mitigatetl  below  the  age  of  eighteen.' 

The  common  law  of  England,  as  administered  tliere  and  in  tlie  United 
Sta.t4?s  (except  in  such  States  as  have  alter«l  the  nile  by  statute),  following 
the  <?ivil  or  Roman  law,  regards  seven  years  as  the  age  of  discretion,  IjcIow 
w'Hioh  the  child  is  legally  incapable  of  committing  crime.     Between  seven 
autl   fourteen  the  presumption  is  in  favor  of  innwcnce,  which  may  lie  over- 
corue  by  proof  of  capacity  to  understand  the  nature  of  the  act.     This 
<»pa«ity,  as  Blackstoue  says,  "  is  not  so  much  measured  by  yeare  as  by  tlie 
strength  of  the  delinquent's  undei-standing,  and  is  to  he  determined  by  tlie 
jury  under  the  evidence  in  view  of  all  the  circumstances  j"  and  it  has 
been  held  in  Massachusetts  and  South  Carolina  that  if  the  capacity  be 
lomrn  by,  or  even  inferred  from,  the  circumstances,  it  is  not  necessary  to 
low  actual  knowledge  by  the  child  of  the  unlawfulness  of  the  act,  out- 
ride the  facts  of  the  offence  itself,  for  in  sueli  case  it  may  be  presumed. 
The  exact  criterion  of  legal  capacity,  however,  has  been  of  late  years  ques- 
^'ou€(]  hy  text- writers,'  with  the  result,  as  it  would  seem,  of  aflTecting  the 
'g^iueral  trend  of  modern  decisions  in  favor  of  the  child.     For,  while  the 
*^ticlu9ion  to  Ix'  di-duced  from  the  earlier  cases  establishes  as  the  test  tlie 
•-'^lere  capability,  as  Ixird  Hale  puts  it,  of  discerning  between  gootl  and  evil, 
"le   later  tendency  would  seem  to  lie  to  recpiire  a  knowledge  or  ca]mcity  to 
*^Qclerstand  the  act  as  a  thing  forbidden  by  the  law  under  a  i>eualty,  and  the 
^«->ility  of  the  child  to  regulate  his  conduct  accoixlingly.     As  indicative  of 
®Qeli  a  change  it  may  be  uotetl  that  the  law  of  Texas,  as  iutcrpretetl  by  the 
*^ourts  of  tliat  State,  recpiires  proof  of  knowletige  by  the  child  of  his  legal 
''^^pousibility,  and  the  same  is  the  rule  in  Iventucky  and  Alabama  inde- 
P^tldent  of  statute;  though,  indeed,  it  has  been  held  in  Texas  that  the  dis- 
^^P'tuncnt  required  by  the  statute  may  be  gatliered  from  the  circumstances 
**     «du(!ation,  habits  of  life,  general  character,  and  oftentimes  the  circum- 
**^^^<xs  connectnl  with  the  offence  charged. 

The  nature  of  the  evidence  necvseary  to  overcome  the  presumption  of 

^^occnce  is  likewise  the  subject  of  criticism.     Thus,  to  the  cases  cited  by 

***^ckstone  of  convictions  of  cliihlren  of  ten,  nine,  and  even  eight  years  of 

^^^  for  murder,  the  objection  has  l>ecn  raised   that  the  prwcsses  of  the 

*^^nt  mind  were  judged  by  subse<[uent  acts  imjicating  a  rtnlization  of  the 

^*^  mlnal  nature  of  the  act  afler  the  consefiuences  were  perceived,  though 

^<^h  ac(3  affortl  no  logical  inferenee  that  the  child  understood  the  nature  of 

^^^  crime  at  the  moment  of  committing  it.     Despite  these  considerations, 


*  See  1  GiwTi's  CriminHl  Law  Ri-porte. 
'  See  Aufitin'fi  Jmisprudewce,  sectiaa  26. 
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however,  there  is  no  reason  why,  even  at  this  day,  where  the  eomnion  law^ 
is  in  vogue  and  tlie  pre.suraption  is  oveivome,  a  child  of  seven  years  uf  ag€^ 
should  not  l>c  e<:>nvtoted  of  a  capital  offeneeaud  cxeeuted  aecordingly,  unlesi^^ 
indee^i,  public  opinion  should  in  the  partienlar  case  interfere  to  luitigat.^ 
the  rigor  of  a  law  that  ha3  outlived  the  age  whieh  gave  it  birth.  It  S 
believed  that  the  youngest  jiei-son  ever  executed  for  crime  was  a  lK>y  namo-^^ 
Dean,  between  eight  and  nine  years  of  age,  who  in  1629  was  found  guilt 
of  burning  two  burns  at  Windsor.* 

Where  the  eonmion  law  has  been  altered  by  statute  in  the  differer^ 
States  of  the  Union,  the  age  of  discretion  varies.     Thus,  in  Illinois  it 
ten  years;  in  New  York,  under  the  Penal  Code  of  1884,  it  is  twelve;  f^ 
Texas  it  is  nine,  and  the  presumption  ejxpires  at  thirteen. 

With  respect  to  the  proof  necessary  to  overcome  the  presumption  c^ 
innocence,  it  is  an  old  axiom  that  it  varies  in  intensity  with  the  tendenie-^SB 
of  years ;  but  this  must  be  taken  with  the  qualification  that,  as  the  le?ssfc^3 
ofTeuces  which  usually  come  within  the  clause  of  inata  prohihltu  do  not 
violently  shock  the  moral  sense  and  are  not  therefore  so  readily  recognizees 
as  a  violation  of  duty  as  are  the  higher  olfences,  the  pr<.M.tf  of  guilt  i 
knowkxlge  shoukl  be  well  supported. 

The  presumption  of  innocence  at  etimmon  law  between  the  ages  of  sev-^"^!* 
and  fourteen  M'as  originally  adopted  infavorcni  vifiie  in  case  of  capital  crinr.^: 
only,  but  gradually  betiuuc  applirablc  to  all  felonies  and  mis4lemeiinors  1^ 
which  an  infant  was  punished.     But  it  may  l>e  here  noted  that,  while  t  ^ft" 
presumption  might  Ix*  ovcixt.ime,  it  ditl  not  always  follow  that  the  sarm:-  ^ 
punishment  applied  to  infants  as  to  aduhs;  and  herein  the  wisdom  of  o^^::: 
day  is  a]>i>arent  in  the  distinction  between  the  treatment  of  children  and  tltrrai 
of  adults  f»>r  crimes  to  which  we  shall  piTscutly  have  ocx^on  to  refer.     _ 
infancy  is  set  up  as  a  defence,  it  must  lie  proved  by  conn>etcut  eviden«^ 
Ordinarily  the  experience  of  mcnlical  exjx'rts  is  admissible  to  prove  age,  b^cr: 
it  must  Im?  acx?(mipanicd  by  facts  on  which  the  opinion  is  based,  and  it  nis^ 
be  geuemlly  inlbrrcd  from  the  circnmstauccs. 

As  to  a  chiKl's  confession  of  his  own  gtiilt,  while  the  utmost  cauti^*" 
and  circumspection  are  irajx>sed  in  admitting  it,  it  has  none  the  less  bt—  ^ 
lield  that  he  may  Ik-  convicted  on  it.  "  The  capacity  to  commit  crimt^^ 
says  a  learned  English  judge,  "  necessiirily  supposes  the  capacity  to  confers 
it."  Therefon%  in  New  Jersey  in  1828  a  boy  of  twelve  years  was  co^^" 
victcd  of  murder  on  his  own  confession  and  was  exccutetl.  It  has  Ix^^ 
held,  however,  in  the  same  State,  that  the  mere  nakrtl  confession  uusu;^^ 
ported  by  other  evidence  is  not  sufficient.  Confessions,  of  course,  may  ^^ 
excluded  on  the  ground  of  improper  inducement,  such  as  threats,  etc. ;  h^^ 
an  admonition  or  a  warning  need  not  Ix^  so  construed.  The  command  of  ' 
parent  will  not  justify  the  criminal  act  of  a  child  done  in  pursuance  of  t  "^ 
unless  discretion  is  wautiug,  or  the  child  acted  under  restraint. 


1  Sw  Law  Reports  (N.  S.),  6. 
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In  the  case  of  rape  the  common  law  presumes  the  infant  under  fourteen 
incaiMible  of  committint^  it.  Tliis  presiim])tion  is  fniiud(»d  on  impotence 
ratlieT  than  on  want  of  discretiun,  :uid  evirlenfr  is  not  adniiswible  to  rehut  it. 
And  so  he  cannot  be  eouvicted  of  an  assault  with  intent  tu  eominit  rape, 
though,  if  he  ai<I  in  the  eomoiission  of  t!ie  offenre  and  exhilnt  an  intelli- 
gent evil  pnrpjse,  he  may  be  convicted  as  principal  in  the  second  degree. 
The  presumption  of  imjM^tencre  was  establislR-d  in  favorem  vitse^  rape  lieing 
io  early  times,  as  it  is  now  in  raanv  of  our  States,  punishable  with  death. 
Ai]<l  tlierefore  in  Massa<'husetts,  even  though  the  presumption  of  impotence 
still  exists,  it  is  held  that  if  there  be  pnxtf  of  puberty  the  offeufler  may  be 
convicted  of  an  assault  with  intent  to  commit  rajie,  on  tlie  ground  that  t!ie 
presumption  should  not  be  applied  to  an  iuierior  oftenee  the  punishment  of 
whicli  is  not  death.  But  failing  prrwif  of  puberty  in  such  case,  the  olfender 
can  l>p  convicted  only  of  assault  and  hatter\\ 

In  S(mie  of  tlie  United  States,  such  as  Ohio  and  New  York,  the  rule  of 
™e  common  law  tiiat  the  presumption  of  inip<ttence  cannot  he  rebutted 
^nder  fourteen  has  l)een  repudiated,  for  the  reason  that  the  general  con- 
ditions n|N>n  whit^h  it  is  based  do  not  exist  in  tliis  ronntry,  owing  to  the 
difi<?rent  eirenmstauces  of  climate,  mixture  of  races,  and  habits  of  lite.  And 
^^  North  Carolina  it  has  been  held  that  even  though  the  eoraaion-law  rule 
^"tains,  and  the  offender  cannot  therefore  be  piinislicti  rapitally,  nevertiic- 
los^s  where  the  intent  is  manifest  he  is  subject  to  indictment  and  should  be 
•^lade  an  example  of  by  the  utmost  punishment  which  the  law  jwrmits. 

As  the  law  establishes  the  age  below  which  the  male  is  presumed  to  be 
Incapable  of  raix",  so  it  fixes  the  j>eriotl  belt)w  which  the  female  is  presumed 
^  be  incapable  of  consent.  At  common  law  the  age  of  consent  is  twelve 
years.  In  England  it  is  further  provided  by  statute  that  between  twelve 
^^A  thirteen  tlie  consent  of  the  female  only  reduces  the  man's  crime  from 
^<?»ony  to  misdemeanor.  In  our  States  the  age  varies.  Tlius,  in  Pennsyl- 
^'ania  it  is  sixteen,  but  if  the  jurv'  find  the  girl  under  that  age  consented, 
^^^  is  not  a  w»»man  of  goixl  repute,  the  offence  is  fornication  only,  and  the 
'^^^cused  is  acquitted  uf  felonious  rape. 

But  wliile  the  fact  of  the  female  being  under  the  established  age  of  con- 
*^t»t  fixes  the  crime  in  the  adult,  it  does  not,  of  course,  overcome  the  pre- 
**ifnj)tion  of  impotence  or  want  of  discretion,  as  the  erase  may  be,  if  the 
offender  be  under  the  ago  of  fourteen  ;  and,  therefore,  in  an  English  case 
Wbere  a  girl  of  nine  innocently  consented  to  cf»mmerce  with  some  boys,  the 
'^**rt  refused  to  sustain  a  c<:iiivictiou  for  assault,  the  presumption  not  being 
^J^'i^rcome.  It  is  also  held  that  the  patient  may  be  convicted  of  an  unnat- 
'^'^l  crime  though  the  agent  be  under  fourteen. 

An  infant  may  apjiear  in  a  criminal  lU'osecntion  and  defend  himself  in 

P^i^Son  or  l)y  attorney,  and  it  is  error  to  assign  him  a  guardian  as  is  dune 

*^  civil  cases.     If  an  infant  under  seven  is  given  in  custtKly  on  charge  of 

I'^b^ny,  an  action  for  false  imprisonment  will  lie;  and  where  a  minor  is  im- 

P^^soncd  under  an  illegal  sentence  the  pro[>er  remetly  is  by  halx-as  corpus. 
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PUBLIC  3IETH0DS  OF   PREVENTION  AND   RECLAMATION. 

The  treatment  of  the  delinquent  and  dependent  classes  in  general,  wit!BM 
a  view  to  the  pi^evention  of  crime  aceordtug  to  scientific  principlets,  involv^^s 
the  question  how  far  ahere<l  circumstances  and  conditions  may  influencing 
character  and  conduct.  This  question,  carried  to  itwS  nltiniate  issue,  involve  ^ 
the  old  controversy  between  determinism  and  free  will;  and,  while  sucn^^ 
consideration  is  l>eyond  tlie  scope  of  our  present  in<j|uiry,  a  brief  reference .«: 
to  the  attitude  of  scientific  thought  on  the  sui>ject  may  not  be  out  of  placs=i>^ 
Let  it  be  understood,  however,  that,  in  discussing  theories,  any  apparex^-^ 
inconsisteucy  with  i^^vealwl  rcli«i:ion  can  only  argue  a  defe^i't  in  the  theor* 
for  it  is  the  Avriter's  humble  belief  that  science  is  but  the  handmaid 
religion,  and  that  its  final  and  culminating  conclusions  will  be  the  vindic 
tion  of  revelation  by  the  processes  of  human  thought,  so  far,  indeed,  as  tT^i 
finite  mind  is  permitted  to  contemplate  eternal  truth,  ^^ 

Natural  science,  having  no  means  of  ascertaining  or  explaining  theesseno^  m 
of  things,  deals  with  phenomena  alone.  Within  such  limits  mind  is  view^^^Fi 
as  a  foree  or  principle  of  activity  liberated  in  tlie  exercise  of  the  functions  ^i 
the  organism,  and,  as  such,  conditioned  upon  the  ]n*oper  adjustment  uf  si^c^_ail 
or^ganism.  Now,  this  organism  in  its  origin  aud  development  is  subjcct-:^^  j 
the  universal  physical  laws  of  eause  and  eHect,  and  herein  the  speculaticn^oa 
of  the  evolutionist  have  tracetl,  within  a  ajuiparativcly  recent  iwricul,  «■ — riij 
general  outlines  of  a  most  wondrous  design.  This  theory  no  longer  H'^  —rd^ 
the  human  organism  and  its  function^  character,  as  the  chance  oifbpr^^Sii^ 
of  immediate  circumstances,  but  as  the  product  of  an  tvulutiou  ctmtrol  J«l 
by  a  long  line  of  circumstances  extending  from  the  pR'sent  moment  b^saefe 
through  ascending  generations  to  the  very  origin  of  the  race,  etri-cting  m 
ificatious  all  along  the  line,  whicli,  iRx'oniing  organic  by  the  mysteri 
principle  of  diifcrentiation  and  iutegratiou,  are  trausmitted  by  descent. 
other  words,  the  law  of  evolution  or  reproduction,  while  preser\'ing 
type,  is  deiiendent  on  the  environment  for  efitrting,  and  on  the  heredity 
transmitting,  the  moclifieations  by  which  the  s[K*cics  arc  distinguishetL 

Carried  to  its  extreme,  this  theory  i*egards  every  act,  M-hether  of  the 
physical,  the  mental,  or  the  moral  order,  as  the  inevitable  consequence  of  sU<)bH 
factors.     Morality  in  its  ordinary  acceptance  is  a  myth,  crime  bemg  eith«^^ 
the  product  of  disease  or  the  result  of  lack  of  development  of  the  particuJflJ' 
nerve-centre,  sinw,  as  Maudsley  says,  man  cannot  evade  tlie  tymnny  of  U^ 
organization.     Under  such  a  view,  will  is  but  the  aggregate  of  feelil 
and  ideas  at  the  time  existing  aud  predetermined  by  experiences,  and  tl 
moral  sense  is  converted  intf»  the  altruistic  tendency,  a  necessary  outoof 
of  the  social  state  and  condition  of  man's  existeufje,  in  the  absence  of  whi* 
the  race  would  f>erish. 

In  the  light  of  the  more  recent  scientific  the<:>r!es,  however,  such  ooi 
elusions  wotild  seem  to  Ik'  not  altogetlier  satisfactory.    Beneath  the  physic 
oi^ganism  aud  the  forces  which  are  liberated  in  the  exert^ise  of  its  fuuctiot; 
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the  distribution  of  which  is  from  moment  to  moment  caused  by  such  pre- 
determined organitim  and  environing  conditions,  certain  philusophers  recog- 
nize as  manifest  an  independent  germ  of  personality  or  pruj>er  spontaneity 
which  transcends  the  power  of  natui-al  science  to  explain.^     The  Duke 
of  Argyll,  in  his  "  Reign  of   Law/*  while  claiming  that  man's  will  is 
Bubject  to  law  in  the  sense  that  it  must  act  only  on  motives,  admits  that 
among  the  motives  presented  he  has  a  selecting  jwwer.     "  He  can,  as  it 
were,  stand  out  from  among  them, — lavk  down  from  above  tlieni, — compare 
them  among  each  other  and  bring  them  to  the  test  of  conscience"  (p.  30G). 
This  ftieedom  from  compulsion  it  is,  perhaps,  which  leads  Prof.  Fiske  to 
assert'  that  the  present  scientific  state  of  knowledge  warrants  a  return  to 
the  theory  of  Plat fv,  which  views  the  soul  as  a  spiritual  substance  incarnated 
in  perishable  forms  of  matter.     Iierl)ert  Spencer,  while  ailoptlng  the  deter- 
ministic view,  recognizes,  nevertheless,  an  uuexplainable  independent  entity, 
wheu  he  says,  "The  aggregate  of  feelings  and  ideas  constituting  the  mental 
I,  have  not  in  themselves  the  pnnciple  of  cohestc>n  holding  them  together 
Bs  a  whole,  but  the  I  which  continuously  survives  as  the  subject  of  these 
changing  states  is  that  portion  of  the  unknowable  jxiwer  which  is  stat- 
ically conditfonctl  in  spCL'Ial  nervous  structures  pervaded  by  a  dynamically 
c^>ii(litioned  portion  of  the  unknowable  jK>wer  called  energy,"*     And  Prof. 
Stokes,  of  the  Royal  Society,  if  we  are  to  accept  the  current  repjrt  of  a 
l<*ture  recently  deliveretl  by  him,  regartls  the  process  of  thouglit  and  of 
hfe  generally  as  the  result  of  interat^tion  between  an  individualized  funda- 
mental energ}*  and  the  organism.     This  view  would  seem  to  accord  with 
that  nf  Mr.  Spencer,  though,  of  course,  once  such  fundamental  energy  is 
adtiiitte<l,  tliere  is  no  knowing  how  far  it  controls  the  development  of  the 
organization  in  its  every  aspect. 

For  the  purposes  of  our  inquiry,  however,  everj"  sehi^ol  of  thought 
^ould  seem  to  occupy  a  common  ground  in  admitting  in  the  normal  indi- 
vjtlual,  first,  the  primitive  conception  we  call  conscience,  however  derived, 
W»d  the  presence  of  which  is  the  basis  of  resjxmsibility ;  and,  second,  the 
necessity  of  a  strict  regidation  of  conduct  in  olxiilieucc  to  its  proj>er  dictates 
MttfTecting  either  the  individual  himself  or  the  society  of  which  he  forms 
part.  But  this  conscience  so  recognizwl  is  rodueible  to  one  or  two  truths 
^f  a  most  general  character,  and,  while  these  truths  lie  at  the  very  root  of 
*U  action  and  conduct,  they  form  indeeil  but  a  small  part  of  our  moral 
states.  Grafk*d  u[jon  them,  as  the  result  of  ex|KTience  and  the  means  to 
^he  end  which  they  point  out,  Is  the  variable  element  into  which  enter  all 
*^r  ideas,  judgments,  habits,  recollections,  passions,  sentiments,  and  preju- 
"it't*;  and,  as  this  is  the  result  of  environment,  so  it  may  be  controlled  and 
"'Jfited.  Herein,  then,  lies  the  value  of  ethication,  that  it  offers  an  environ- 
'^^Dt  which  will  assist  the  liealthy  development  of  every  oiiler  of  man's 


»  Ribofs  HerodUy,  p.  842. 

*  Principles  of  Psychology,  p.  &C»4. 


*  Destiny  of  Miin,  p,  42. 
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natiirp, — thr  physical,  for  the  purpose  of  establishing  that  eqeiilibrium 
physical  fui"ce,  t-rnitriiig;  io  the  nervous  syi^tem,  whieh  pmmotes  not  oi 
correct  proocssc*?  ivf  thoiiirljt,  Imt  also  the  fullest  excrcii^e  of  the  inhibit 
faculties  conini*>iily  called  strength  of  will ;  and  the  mental  and  raoi 
with  a  view  to  the  free  use  an<l  development  of  the  power  of  right 
prnjK'rly  directed,  esjietjially  in  its  ajiprKtilion  to  conduct. 

Tliesc  considerations  as  applied  to  the  treatment  of  crime  have  con 
uted  in  revolutionizing  the  methods  in  vogue  only  a  century  since. 
Mobile  formerly  the  i?ole  mtxie  of  repressing  crime  was  by  punishing 
offeuder,  our  piH?sent  system  goes  to  the  rwit  of  the  evil  by  anticipating 
pi-eventing  it.  As  ap}>lied  to  the  young,  such  system  lays  claim  to  j>€ca^ 
consideration,  not  tnily  because  the  child  is  helpless  and  in  no  wise  aceoi 
able  (uTuler  any  view)  iivr  the  (conditions  and  circumstances  surroun 
him,  but  because,  not  having  attained  the  full  growth  to  which  his  organ 
is  susceptible,  his  devela])ment  is  the  more  subjix-t  to  environing  Influe 
As  a  ne<x^3sary  corolhiiry  to  sucli  conclusinus,  the  State,  in  whom  as  cu 
dian  of  pul>lie  order  the  jwwer  to  repress  crime  is  lodged,  has  aequi 
ch^rer  knowledge  of  its  own  obligations  in  this  respect,  as  extending  c^^ 
to  the  endowmeut  of  all  its  members  with  sueh  qualifications  as  arr  r^oj 
mensurate  with  their  civil  duties,  especially  where  those  upon  whom  tl 
same  obligation  primarily  rests,  throtigh  force  of  cinumstatir'es  or  lu-glcrj 
fail  to  discharge  it ;  and  this,  too,  without  in  any  manner  treuehiug  on  t 
duties  of  the  individual  or  the  spirit  of  private  l>enevolenee  upon  wh 
all  work  springing  from  the  social  relation  must  necessarily  dejx'nd. 

The  subject^  therefore,  cannot  be  concluded  even  up>n  this  curwry  vh 
without  a  jijissing  refeiTnce  to  the  reformatory  and  preventive  measures 
the  period,  though,  amid  the  innumerable  features  which  eharacterizt?  puW 
interest  in  the  subject,  we  can  do  no  more  than  glance  at  such  as  apply 
the  public  institutious,  considered  apart  from  the  legislation  toucliing  ds 
condition  and  treatment  of  minors  in  private  life. 

And  fii^t  in  the  order  of  importaiKH?  we  may  note  the  sepnition  o 
delinquent  and  dcjwndent  children  from  adult  criminals  by  removiiig  ih 
from  the  ccmtamiuating  influence  of  prisons  and  [>oor-houses,  a  dian 
which  at  tliis  d:iy  sooms  so  obviously  ut'cessEiry  that  one  eaunot  but  worn 
that  it  shouhl  have  l>eeu  of  such  recent  origin.  This  step  was  fullowtd  ii 
the  sej>aration  of  delinquent  frcvm  dependent  children,  for  the  sake  not  oil 
of  preventing  tlie  moral  contamiuatiou  of  the  innocent  by  |)ersonal  eontU 
with  the  criminal,  hut  alst>  of  prestn*ving  that  self-respcK-t  which  is  apt  to 
obs<nire€l  by  the  absence  of  any  distinction  between  misfortune  and  crii 
Reformatory  work  is  likewise  (weasionally  aec<.)mpanied  or  preceded  by  c 
tain  correctional  features  intended  to  impress  uiM>n  the  child  the  serionsrt 
of  bis  offence.  Heiitv  the  origin  of  State  industrial  scIkhjIsj  as  dk 
guished  from  reformatories.  But  it  must  be  here  oljserved  that  belo' 
certain  age  the  offence  |iai*takes  so  little  of  the  iiatim;  of  crime,  by  rea§^ 
of  the  immaturity  of  years,  that  no  such  distinction  is  applicable,  and 
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|j[Kiustria]  sc'litKil  is  lliGR^fore  a  pnfj}^!'  plat-e  tur  the  culprit  ;  wtiile,  on  the 
oilier  band,  vicious  and  incorrigible  children,  thongb  untHiuvictcd  of  any 
r>0krtieular  offence,  may  with  better  results  be  classed  among  subjects  of 
f^^/ormatory  work.  And,  iiiasmneb  as  the  commissiou  of  the  overt  act  is 
c^r^'iaarHy  only  tlie  natural  result  of  evil  euui-ses,  the  true  criterion  to  l>e 
£V>ll(>wed  in  marking  the  separation  would  seem  to  be  not  so  much  the 
t>'S*ence  as  the  character  of  the  individual. 

The  adoption  of  the  lude terminate  sentence,  too,  was  a  foregone  conchi- 
ei on  when  the  real  object  of  the  treatment  of  juveniles  came  to  be  lairly 
i^j2»derstood.    That  a  child  should  have  the  advantage  of  suix-rior  surround- 
iKifcgs  aod  opportunities  for  self-iniprovenieut  only  for  sneh  term  as  might 
l>^  deemed  commensurate  with  tlie  seriousness  of  his  ofteuce  is  irrational. 
I^«iiee  in  such  States  as  have  inaugurated  a  thorough  system  the  term  of 
csr^mtriil  by  the  State  authorities  is  generally  extended  to  such  ]>eriod  as 
ofTcrs  some  guarantee  of  future  gootl  conduct.     In  the  matter  of  meixi  pre- 
v^tDtive  work  this  period  may  extend  from  the  earliest  age  after  weaning 
lentil  the  attainment  of  capacity  to  eani  a  living, — usually  about  sixteen, 
tliciuj^b  it  may  last  till  twenty-one.     With  respect  to  reforniatory  or  cor^ 
rectioual  work,  if  any  hard-and-fast  line  is  at  all  practicable,  the  age  of 
t'^jvdve  is  f)erhaps  as  low  as  can  be  fixed  upon,  having  regard  to  the  dis- 
tinction.    On  the  other  hand,  the  age  of  sixteen  has  been  thought  to  be 
the  limit  beyond  which    the   influences  of  reformatory  work  so  greatly 
*i€«fEa8e,  and  the  liability  of  the  culprit  to  exert  a  baneful  inflnence  on  the 
y<wjDger  inmates  m  increases,  that  in  certain  communities— England,  for 
^^Ample — uo  youth  is  admitted  to  a  reforniatory  al>ove  that  age,  though, 
®f  (feurae,  such  limit  of  admission  does  not  affect  the  period  of  his  stay 
*f  atlniitted  prior  to  that  age.     It  has  lieen  suggested  in  this  country  that 
"^^rcis  great  need  for  a  reformatory  ftr  juvenile  offenders  between  sixteen 
*^  twenty-one,  where  a  severer  discipline  would  serve  to  deter  and  punish 
^I*uted  offences  J  and  the  suggestion  is  certainly  inipcirtant  when  we  con- 
*'der  the  chantres  of  refoiin  even  at  such  age  which  might  be  thrown  away 
"y  Contact  with  hardened  criminals.     The   Reformatory  at   Huntingdon, 
*  ^oijgylvania,  support-ed.  by  the  State,  is  intended  to  supply  this  want. 
■^'»e  control  by  the  State,  however,  which  attaches  to  minors  under  such 
*^dition8  is  not  confined  to  institution  life, — a  iKuut  to  which  we  shall 
l^^ntly  advert. 

The  custody  of  the  child  by  the  State  involves,  of  course,  the  forfeiture 
^^  tbe  parent's  right  to  the  F^ime.  This  point  has  btn^n  fully  tested  in  the 
^Upta  of  this  country,  wherein  the  objection  was  formerly  raised  that  to 
'"^•^fine  a  child  withcMit  trial  and  c<:»nviction  is  opposcni  to  the  Declaration 
^'  Ilights.  It  was  adjudged,  however,  that  sncli  right  utidoiibtedly  exists, 
^^  the  ground  that  the  period  of  infancy  is  a  j"teriod  of  custody,  and,  where 
"*^  parent  fails  in  his  custody  to  sei-ure  the  welfare  of  the  child,  the  State 
^^  in  duty  bound,  in  the  same  interest  as  well  as  for  the  protection  of  society, 
to  substitute  it. 
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But,  while  such  right  of  tlie  puivut  is  furfeited,  his  obligations 
not  be  thi^rt'tjy  discharged,  le^t,  iudt^eil,  he  should  profit  bv  the  iSta 
assistance  in  ridding  himself  of  the  care  of  his  offspring,  aud  lose  sighi 
his  due  share  of  resixjnsibility  for  his  olfsprtng*s  misfortune  or  evil-doi 
This  principle  is  of  the  utmost  importauct*,  and  indeed  its  strict  enfor 
raent  m&y  l)e  regarded  as  one  of  the  essential  featui-es  of  work  of  t 
character.  The  subject,  it  must  l^e  coufcsstd,  has  not  as  yet  received 
due  share  of  attention.  lu  tlie  United  States  it  is  for  the  most  part  ov 
looked.  In  Enghmd  the  i>aix^nt  is  obliged  under  jK-naUies  to  contribute 
the  sup[X)rt  of  tlie  child  while  in  the  institution,  or  to  undergo  a  cert, 
amount  of  work  or  even  puuisluuent  if  the  ciixnimstances  demand.  1 
preseribetl  auuuuit  is  five  jkt  crut.  of  the  biiitlen ;  but  the  returns  sh 
so  small  an  average  of  contribution  as  to  warrant  the  complaint  that 
law  has  imt  scrvc<l  the  pur]K)se  in  view,  or  that  the  jiarent^s  respousibtl 
has  uot  been  sufficiently  brought  home  to  hira. 

Another  great  step  which  characterizes  the  methods  of  our  day  is 
rect:)gnition  of  the  value  of  pri\'ate  zeal  as  an  aid  and  stimulus  to  the  et 
tive  accomplishment  of  public  work  of  this  character,  substituting 
does  a  pure  motive  and  unflagging  interest  for  the  routine  superintem 
of  paid  officials.     And  this  fact  naturally  leads  to  the  question  whi 
the  State  cannot  do  its  jxirt  l)ctter,  so  far  as  institutions  are  coucei 
by  assisting    institutions  of  private  origin,  than  by  establishing   insti 
tiona  of  its  own.     It  cannot,  indeed,  be  denied  that  the  latter,  being  nei 
sarily  of  a  non-st^'tarian  character,  must  give  less   prtttninenee  than 
importance  demands  to  the  religious   feature  of  such  work,  which  iai 
essential  to  its  success.     The  objection  has  been  ad\'auced  against  art 
private  institutions   in  this  countrv'  that  where  paid  per  capita  they 
tenii>ted,  for  the  sake  of  the  State  contribution,  to  retain  the  child  witi 
the  institution  for  a  longer  perio4i  than  his  interest  and  that  of  the  St 
will  warrant ;  and  tlic  sectarian  institutions  of  New  York  are  instana 
where  the  number  of  inmates  has  inci-cased  to  an  enormous  extent,    Bl 
if  the  increase  may  be  attributed  to  such  causes,  the  defet^t  would  soeml 
lie  in  the  absence  of  such  State  sui>ervision  as  would  secure  the  dischari 
or  placing  out  of  the  child  at  as  early  a  day  as  possible.    The  system  wori 
well  ill  England,  where  the  indns^trial  aud  reformatory  schools  are  for  tb 
most  part  of  voluntary  origin,  aud  in  many  cases  under  sectarian  rale, 
where  t!ie  most  rigid  system  of  State  supervislr>n  and  coutixd  acts  as  a 
guard  against  any  such  contingencies.     The  Royal  Commission  npiwlal 
in  1882  to  examine  into  and  report  upon  the  system  there  in  vogue  strongl] 
depref-ates  auy  effort  to  prevent  religious  sisterhotxls  and  brotlierh<xtfl.«  fro" 
carrying  on  such  schools  on  an  e<piality  as  rcgai-ds  government  aid  wit 
the  machinery  of  a  voluntary  committee  and  paid  superintendence;* 
Mr.  Tallack,  in  his  excellent  worlf'*  Penological  and  Preventive  Frincipla 
(L^^ndou,  1889),  remarks  that  "it  may  justly  be  deemed  matter  for  gr 
rejection  and  surprise  that  compamtively  so  little  promiueuce 
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\fh  systems  of  ptjpniar  education  as  involve  the  traitimg  of  chil- 
to  sclf-supportiug  iiidiistrv  and  amid  tlmse  harnioniuus  iiiHu- 
vt>-  which  are  fiisterwl  tnainly  by  di'tiami national  si'liotjls,  whrre 
the  pajiiJa  are  surrounded  by  ari-angements  and  persons  adapted  slmulta- 
anosljr  to  guard  their  lilx-rty  of  conscience  and  to  prevent  their  ialth 
\tng  needlessly  assailed  by  jarring  criticism.^  or  by  infidelity  or  iuinioral 
Miliminatlon." 

Whatever  diffcrcnees  of  opinion  exist,  however,  as  to  denominational 

WftuatB,  it  cannot  be  denied  that  the  management  of  public  estal>lishmeDts 

«f  tbe  kind  by  mere  ekdive  bodie«  is  the  least  efficient,  not  only  because  of 

t^OBoal  lack  of  the  proper  spirit  animating  snch  work,  hut  also  l>ec-ause 

lldie  pOflBtble  interferein.'e  of  pctlitical   consideTatious  in  their  seleetioH, 

imkff  ini'oUHng  constant  change  of  persons  and  of  policy. 

In  England  after  eighteen  month.s^  residence  the  ehild  may,  with  his 

fiaeot,  be  placed  out  on  lioense  with  trustworthy  persons,  sncli  license  to 

IdCTOoable  by  the  managers  iti  tlicir  discretion  ;  and  this  leads  in  tbe  con- 

■Isatlon  of  one  of  the  most  imjjortant  features  of  prevailing  methods.    The 

iiulr  gnaip  is  the  basis  and  the  mainspring  of  mao\^  affections  and  emo- 

liaa.     Ht*n<'o  the  artifieial  euvironnient  nvhereby  it  is  hojwxl  to  form  eliar- 

aotor  flh^tnld  imitate  or  provide  the  family  life  as  far  as  practicable.     Such 

IHdueoa  has  led  to  the  adoption  of  %vhat  is  known  as  the  **  cottage  sys- 

Wia  insdtational  life,  whereby  the  inmates  are  l>roken  up  into  groups 

ftBBbliag  HA  nearly  as  j)0S8ible  the  family,  and,  what  is  even  more  imjwr- 

•mi.  to  the  **  placing-out  system,"  s<^  f-alh^l,  whereby  institution  lift'  is  sub- 

^ituted  as  soon  as  may  be  by  actual  family  life,  iiee«mpauitHl,  of  course,  by 

wAi  continuing  su|iervision  as  is  made  necessary  in  the  absence  of  those 

fHCDtal  ties  which  strangers  can  seldom  supply. 

It  would  occupy  more  than  the  allotted  space  to  dwell  on  the  sjXK^ial 
Irrlntit*  of  each  system.  Suffice  it  t^  sjiy  that  the  "  cottage  system," 
mmparKl  with  the  congregate  systems  In  institutions,  tends  better  to 
rr*  the  individuality  of  the  t-hild  and  |>ermit  of  jwrsonal  sui>i^rvision 
fBt-h  t»tte.  Its  fK)ssil>ilities  may  bt^  illustrated  in  the  words  of  Dugdale 
('•The  Jukes")  when  he  says, "  It  enables  the  managers,  by  careful  selection 
of  lenperaineuts  and  dispositions  which  shall  healthfully  react  on  each 
r,  to  ae^regate  those  who  suffer  from  the  same  di-fieicncies,  so  that  the 
of  one  shall  not  become  a  demoralizing  example  to  the  rest,  and 
Ib  fnjitp  Mieli  natures  as  pre>icnt  well-organiz<'d  habits  so  as  to  Ix'come 
cxemplarji  to  those  who  lack  those  s|K'<'ial  habits,  thus  to  cons4:'iously  or- 
pniM*  by  artifieial  meajis  an  environment  in  which  the  subjci^ts  themselves 
vill  U<come  instruments  for  each  other's  regeneration," 

With  negard  to  the  **pkcing-out  system,"  it  must  bc»  obscrv('<l  that  it 

dwi  out  wholly  do  away  with  institution  life,  the  latter  still  liuldijig  its 

lilnT  in  serving  as  a  temporary  shelter  until  homes  can  be  provided,  and 

'       *  a  plw'C  of  prei>aratory  training  under  such  dis<'ipllne  as  may  pave 

ly  fur  the  ret*ption  of  the  child  in  the  well-ordered  family  to  wbieb 
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he  may  be  iiitrorliiced.     Tliero  are  rases  also  when?,  by  reason  of  uniisuaT 
vicious  tciniKHiimeHt,  the  uec*<'?;sity  for  puiiishnient  presents  iteelf  in  ortlczrj 
to  reduce  the  culprit  to  a  sen^?  of  his  crime,  and  where,  therefore,  it  would  ] 
be  unsafe  and  injudicious  to  iutroduoe  him  to  the  froedr>m  of  family  life.  I 
But  witii  these  exceptions  institution  life  is  to  be  deprecated,  in  that  iij 
affords  a  false  euvironmeut  and  fosters  dependency,  which  is  the  reverse  of  l 
what  is  intcndKl  in  such  work.     As  to  the  *'  placing-out  system/'  the  Ix^J 
method  is  that  which  provides  for  no  comjwnsatiou  on  either  side,  or,  m 
other  words,  a  system  of  aduption,  as  calling  into  play  the  affections  uj^ioa 
which  so  much  depends.     Apprenticeship  1ms  been  objected  to,  in  that  tl: 
children  arc   not  so  picpannl   hy  prevtous  discipline  and  education  a^ 
insure  their  contentment,  aud  that  the  money-getting  .spirit  may  indtiee  the' 
j>ersons  to  whom  they  are  apprenticed  to  neglect  their  religions  and  secular 
education  and  even  their  comfort. 

We  have  said,  however,  that  State  supervision  is  necessary  to  the  success , 
of  such  system,  and  iu  this  respect  the  method  in  vogue  in  some  of  ou 
States,  notaldy  Michigan^  Massacluisetts,  and  Rhode  Island,  is  esjjecially  toj 
.1^  commcuded  iu  nuiuy  particulars  as  thorough  and  effective.    While  differ 
ing  in  detail,  the  general  plan  adopted  iu  these  States  is  much  the  same, ; 
as  an  example  we  may  cite  the  general   points  of  the  Michigan  system. 
They  include  a  State  Board  app>inted  by  tlie  Executive  of  the  State,  acting 
without  compensation,  having  itij  proportiouate  representation  of  women, 
with  a  view  to  the  interests  of  the  female  wards  of  tlie  State.     They  visil 
the  iusf itutioua  and  repoit  to  the  Executive,     There  is  Ijesides  a  Board  o( 
Control  of  the  public  institutioiis,  and  also  a  State  Agent  in  each  couutyJ 
whose  province  it  is  to  seek  suitable  persons  willing  to  adopt,  and  to  ke 
acquainted  with  the  condition  and  history  of  ever}'  child  that  has  ever 
taken  under  public  charge.     Whei'e  the  child  is  accused  of  an  offence,  tl 
County  Agent  (in  Massachusetts,  the  State  Visiting  Agency)  investigat 
the  circumstances  and  advises  the  court,  who  thereupon  either  discharges 
the  delinquent,  or  binds  hira  mit,  or  commits  him  to  the  care  of  a  persoa^ 
desiring  to  adopt  him,  or  commits  hira  to  the  reformatory-,  as  his  discretiofl^| 
points  out.     In  Massachusetts  the  child  may  still  continue  at  home,  but 
under  the  oversight  of  the  State  Agent,  who  iiudertakes,  however,  to  brir 
him  up  again  when  ueedfnl,  meanwhile  to  watch  over  Iiim.     This  is  wh^ 
is  known  as  the  sentence  of  probation.    The  Agt^nt  peritMlically  visits  tl 
child  where  bound  out  or  adopt^xl,  and  rejwrts  to  the  Board.     The  uffi<x^i 
of  the  institution  may  als*i  bind  out  or  place  a  child  tor  ad*jption,  afler  fir 
notifying  the  Agent,  who  files  his  reiK>rt  as  to  itis  advisability.     Iu  the  ci 
of  de|»endent  children  between  the  ages  of  two  and  twelve  years,  they  are 
plac^  in  the  State  Public  School,  upon  the  order  of  the  judge  of  probate, 
accompanied  by  a  medical  certificate  as  to  health.     The  school  is  conducted 
on  the  family  plan,  with  about  thirty  children  in  each  cottage  and  a  ladjj 
superintendent.     Thence,  after  a  few  montlis'  preparatory  training,  they  ar 
placed  out  iu  homes  or  ou  written  contracts  approved  by  the  Count)' 
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Idition  to  the  iuspection  of  the  Couaty  Agent,  the  special  travel- 
ling Agent  of  tlie  sohool  super visc-s  their  treatment.  The  contraet  provides 
for  t\\fiir  treatment  as  memlters  of  tlie  family  and  their  education  in  the 
public  schools,  and  for  the  payment  of  a  specific  snm  for  the  chiUrs  benefit 
^t  majority.  Several  other  States  have  adopted  systems  more  or  less  similar 
<o  that  above  described. 

A  few  words  remain  to  W  said  on  the  system  of  tKlnmtiou  pursuc^d  in 
institutions  of  a  reformattjry  and  prcveotiv^e  eharaeter.  This  may  Ix'  divided 
jnto  the  religious,  the  secular,  aiul  the  mechanieal. 

The  great  importance  of  the  first  few  will  deny.  De  Towpieville,  the 
laborer  of  De  Metz  in  the  establishment  of  the  great  Refurmatory  of 
lettray  in  France,  says  no  human  power  is  coniparablc  to  religi(jn  in  re- 
^unniog  criminals.  We  have  alremly  adverted  to  the  question  whether  it 
nuot  Ije  better  attendwl  to  in  denominational  institutions  of  private  origin 
by  the  State  itself. 
Nor  will  it  be  denied  tliat  the  second  is  likewise  essential  to  the  forma- 
tion of  the  intelligent  citizen.  I  therefore,  even  where  the  training  is 
in  the  line  of  agriculture,  which,  by  reason  of  its  being  the  calling  of  the 
vast  majority,  naturally  oeciipies  a  large  share  of  the  education  in  all 
schools  of  this  character,  a  certain  time  should  be  devoted  to  the  elementary 
branches  of  an  acaflemic  course. 

With  regai-d  to  the  teaching  of  trades,  some  have  questioned  whether  it 

^  the  duty  of  tlie  State  so  to  pro\'ide ;  but  tlie  day  wherein  such  objections 

tf^t^ild  prevail  may  be  said  ttt  have  [)asst^d  away.     As  an  eflucatf>r,  manual 

^^^itiing,  erabodjt-ing  the  teaching  of  trades  and  technological  and  industrial 

''istruction,  is  invaluable.    **  Physiologists,"  says  Commissioner  Dawson,  in 

fue  general  Report  of  the  United  Shites  Bureau  of  Education  of  1887^  "have 

lf>tigbeen  telling  us  that  muscular  exercise  invigorates  the  brain  ;  in  addition 

^   this  important  result  which  the  exercise  of  the  liaiid  shares  with  all  other 

"*^*<3ily  ejcereise,  the  advocates  of  manual  training  have  urged  its  effect  in 

H*^^  tokening  observation,  In  increasing  the  range  and  acutcness  of  the  percep- 

^'^~«  faculties,  and  in  establishing  an  intimate  flimiiiarity  between  the  mind 

^^<1  things."     And  it  may  be  added  that  it  promotes  the  habit  of  steady 

*^<?ntion  upon  certain  fixed  linos  of  work,  which,  while  exciting  the  child's 

^   t«?rest,  serves  ils  a  guard  and  restraint  U[)on  his  conduct  ;  and,  not  the 

^toiiSt  result,  it  affords  an  opening  for  a  successful  career,  which  is  a  great 

*^»n!dus  to  good  conduct.     In  this  country,  with  the  exception  of  Mas- 

*^«'*luisett8,  there  are  no  laws  rcfpiiriug  iudustrial  and  technleal  training, 

^^*ough  in  the  majority  of  reformatory  and  preventive  iustitutious  trades  are 

'^•ight,     A  difficulty  has  been  eucountenHl   in  the  opposition   of  tnides- 

'^'^lions  to  the  sale  of  artielcs  manufacturcil  in  such  institutiuns,  which  in 

^»iie  States  has  cuhnluated  in  laws  either  prohibiting  such  sale,  or  checking 

•^    hy  compelling  the  branding  of  the  articles  so  manufactured.     To  this 

•^^^ent  the  subject  has  assumed  an  e<'onomic  asju^ct  wliicli  must  be  detcr- 

^^^Ucd  in  the  end,  like  all  class  legislation,  by  the  power,  importance,  and 
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daim  to  consideratioD  of  the  class  sought  to  be  benefited  as  compared  >vi^ 
the  rest  of  the  community. 

As  to  the  character  of  the  [)jnrti<^ular  handit^raft,  a  selection  should    "l^ 
made  of  such  as  affoixl  employment  fur  lai'ge  numbers  in  which  thei*e  is    i 
great  and  constant  demand  for  skillet!  workmen,  and  in  the  selectioa    ol 
the&c  the  uatuml  heut  of  the  individual  slum  Id  be  followed,  as  far  as  possi- 
ble, wliile  the  sole  object  should,  of  course,,  Ix?  the  beuefit  of  the  lodiviiJuai, 
to   the  excliLsion   of  any  consideration  of  profit  to  the  iustitutiou  itseljC 
Hand-lalwrj  too,  is  greatly  preferred   to   machine- work.      The   contract 
system   of  labor  in  i*eformatories  is  almost  uuiversally  eondemued,  Yx>th 
here   and   abrojid.      Girls   should    Ije   taught  the  domestic  arts,   such  as 
sewing,  cooking,  and  the  like,  though  Vrith  the  graduid  enlargement  of 
woman's  sphere  of  usefulness  in  business  circles  the  range  of  oecii|)atiaD8 
will  naturally  be  extended  from  time  to  time.  i 

In  the  matter  of  discipline,  the  infliction  of  coqxiral  punishment  in ■! 
extreme  cases  is  still  ixTmissilde,  but  under  such  safeguards  as  ren<ler  \U 
abuse  improbable,  if  not  impossible.     In  the  case  of  delin(iueuts,  a  sliurt 
terra  of  solitary  coufinemeut  has  been  fouud  beneficial  for  the  purpose  of  I 
bringing  them  to  a  proper  sense  of  remorse,  and  is  in  vogue  in  EaglandJ 
The  culprit  there  may  even  be  whip]>ed,  as  an  alternative,  but  uot  by  a 
subordinate  officer,  and,  as  a  safeguard   against  undue  haste,  passion,  or 
mistake,  a  night  must  intervene  between  the  offence  and  the  punishoit-'ot. 
The  miKle  of  emulation  atlopt<^l  in  this  country  by  the  system  uf  utarka 
and  crt*dtts  fur  conduct,  studii-s,  aud  iudustry,  as  well  as  the  system  of 
shortening  the  term  of  deteutiou  by  reason  of  good  conduct,  happilv  dis- 
penses with  corporal  ]vuuishmcnt  to  a  large  extent.     In  Frauw^  the  offender  ] 
l>efore  being  released  is  informed  of  the  punishment  which  will  be  ijiilicl«d  | 
in  case  of  a  relapse. 

In  close  connection  with  the  question  of  discipline  the  introtlutiion  of 
female  influence  has  fxi'u  of  great  avail.  The  gentle  ways  of  a  wixflan  j 
often  have  more  weiglit  than  the  cold  counsels  of  a  man,  and  are  espedallf  I 
beneficial  in  extending  sympathy  to  the  girls,  antusiug  the  sense  of  honor  J 
in  the  boys,  and  generally  iu  creating  and  encouraging  tliose  finer  iustiiictA] 
which  contribute  to  elevate  man's  nature. 

As  the  physical  organization  is  so  important  a  factor  in  all  work  of 
the  kind,  its developmcut  chilms  a  large  shai-e  of  attention;  theivforetiuu^j 
proportion  of  out-door  exercrise,  projXT  distribution  of  hours  of  work  sM] 
play,  healthy  diversions  for  the  purpose  of  cultivating  and  enoouniging  l"^| 
animal  spirits,  a  careful  8Uj>ervision  of  the  sk»eping-  and  living-apartuJfUts 
with  a  view  to  proper  drainage  aud  ventilation,  aud  the  preventiou  of  d'*"  j 
ease  and  the  promotion  of  general  health,  all  contribute  to  tlie  success  oil 
institutions  of  this  chativ^ter,  aud  likewise  enter  iuto  the  sek<?tion  of  propel] 
homes  tor  such  as  are  recommitted  to  the  influence  of  familv  life* 
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Probably  no  class  of  medioo-legal  oases  is  of  cleei>er  conceni  to  the 

physidan,  be  lie  expert  or  general  praetitioner,  than  that  in  whieh  tlie  ]>laiu- 

titls  are  chiklivn,  and  the  oomjilaints  tliose  of   physical  injury,  i*aj>e  or 

attempt  at  raj^e.     Such  cases  at  times  are  of  extivnie  importance,  lH*cfitise 

of  the  severe  |)enaltie8  that  can  lie  aud  often  are  inflicted  on  the  supposetl 

g«iilty  ones,  and  iKK'anse  of  the  -weigjht  that  is  frequently  attaclunl  to  the 

Vhysictau's  tostiinony  and  the  consequent  responsibility  that  rests  iqwn  him. 

To  be  largely  instrumental  in  sending  a  human  lK»ing  to  prison  for  ten, 

fifteen,  or  twenty  years  is  a  grave  rcsjKmsibility,  and  the  niore  so  whea 

ptThaps  tlie  result  is  due  to  a  carele^^s  but  confitlent  physital  examinatiijn,  a 

Jiiisinterpretation  of  signs  and  symptoms,  aud  an  inexperience  in  the  study 

of  human  nature.     In  addition,  the  physician  deals  with  children  who  may 

^^t  have  ck»ar  ideas  as  to  the  diifereuce  between  right  aud  wrong,  are  keenly 

^'ive  to  real  and  fancied  injuries,  and  are  rea<lily  influenced  l>y  those  of 

^J^nger  mind,  or  for  whom  they  have  an  attachment,to  testify  even  against 

ft*ieiKls  and  kiudretl. 

There  are  also  those  feelings  of  sympathy  and  pity  for  children  which 
^"^  inhei*eut  in  most  of  us,  and  which  will  tend,  unless  we  are  very  careful, 
*^  clnud  our  judgment.  And  this  danger  is  imminent  whether  the  children 
**^  ]»laiutifls  or  defendants. 

To  assist  physicians  who  have  had  little  or  no  exjierience  in  mcdico- 
^^^ul  cases  such  as  have  Ixru  rcfcrre*!  to,  is  the  object  of  this  article. 

Naturally,  the  subject  of  how  to  deal  with  children  in  such  cases,  and 
«ow  to  testify  so  tliat  we  can  as  physicians  tell  "  the  truth,  the  whole  truth, 
?^«i  nothing  but  the  truth,"  is  to  be  considered  under  three  headings:  1st. 
**ow  to  examine  children  orally.  2d.  How  to  examine  children  physically. 
'^^   Medical  testimony. 

HOW  TO  EXAMINE  CHILDREN  ORALLY. 

Mr.  Wilkins,  9ui)erintendent  of  the  Brooklyn  Society  for  the  Preven- 
>ti  of  Cnielty  to  Children,  who  has  had  a  large  experience  in  his  line  of 
^"^rk,  states  that  "young  children  of  four,  five,  or  six  yeare  of  age,  or 
^*<ireabouts,  do  not,  as  a  rule,  seem  to  have  clear  ideas  as  to  Hght  and 
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wron<^,  and,  if  auy  one  gains  their  eoiifideuce,  such  person  can  do  alma 
anything  with   them."     Older  cliildifii,   cspwally  girls    from   twdve  t< 
fifteen  or  sixtoon  years  of  age,  are  more  suspicious.     They  do  not  readily^l 
impart  information  or  answer  questions  if  they  think  that  by  so  doing  they  | 
criminate  themselves  or  dehiy  the  execution  of  eherislied  plans. 

To  gain  the  confidence  of  all  the  children  wc  deal  with  is  of  priiue  im- 
portance. But  this  confidence  is  to  be  received  cautiously,  for,  eager  to  do 
what  they  can  for  us,  they  may  too  readily  agree  or  disagree  with  hues  of 
iurjuiry  as  their  impulses  tell  them  they  can  best  please  us»  Unless  we  are 
careful,  they  will  Irad  us  astray :  we  arrive  at  conclusions  which  will  not 
bear  cross-examination,  in  court,  by  the  op|iosite  side,  and  the  chiMren 
imperceptibly  drift  into  ermneous  statenient.s.  To  gain  t!ie  mufidciice of 
a  child,  be  first  t!ie  child's  iriend,  then  yon  can  assume  the  position  of 
doctor  and  examiner.  xVmong  the  lower  classes  threats  and  wirporal  ifflO- 
ishnieuts  are  common,  and  little  children  are  often  threatened  with  die  visits 
of  the  dfK'tor  as  a  biigalRfo,  To  ap[H'ar  to  such  cliihlren  in  the  iyJ/fof'a 
doctor  is  tlierefore  to  inspire  fear ;  and  yet  you  must  win  their  confidetiflei 
To  obtain  it,  it  may  1h?  netx^ssary  to  see  them  on  several  different  CKx-asioui 
And  though  a  stick  of  candy  or  something  to  eat  may  suggest  itself  to  m 
to  ojwn  the  way,  for  a  number  of  reasons,  interesting  the  child  in  a  doll, 
in  a  pictnre-lxtok,  or  in  its  recital  of  events  or  description  of  things  deir 
to  its  Iieail,  will  prove  a  better  way.  Some  physicians,  I  am  sure,  never 
obtain  a  reliable  history  of  a  case  from  a  child,  because  tliey  arc  loodigm- , 
fiefl  or  in  too  great  a  huiTy,  or  attach  too  little  importance  to  becoming  the 
child's  friend. 

To  rely  entirely  or  for  the  most  part  upon  the  testimony  of  deeply- 
interested,  ]>rejndiced,  or  angrj'  friends  of  the  child  19  certainly  UDwi*- 
In  fact,  it  is  best  to  question  the  child  and  its  friends  a|>art  from  each  other, 
as  is  ^onc  in  the  grand-jur}'  room.     The  mere  presence  of  a  gnanliau  will 
sometimes  cause  a  young  child  ini  wittingly  to  prevaricate.     A  frown,  » j 
nwl,  a  shake  of  the  head  or  a  finger,  from  such  a  source,  will  have  much 
weight   in  fashioning  the  chihl's  testimony.     Tlic  statements  of  prtnts, 
especially,  in  regard  to  their  diildren  are  to  be  cautiously  received.    As  has  | 
IxL^eu  sfiiil,  "  parents  can  seldom  Ix"  brought  to  see  the  corrupt  morals  of 
their  owu  cliihlren  ;  therefore  few  corrupt  children  are  either  ailmouisln'o  ^ 
or  pautsh(Hl  by  jmrents." 

As  children  approach  the  jwrind  of  puberty,  l>oys  frequently  resort  to  1 
practices  which  they  consider  manly  or  necessary,  such  as  smoking,  splf'] 
abuse,  liquor-drinking,  kcM^'ping  late  hours,  overeating  at  restaurants,  e**^'] 
Girls  fretjueutly  become  romancers,  are  carried  away  by  a  manly  form,' 
j>lcasi ng  face,  and  pleasant  manners,  and  so  are  readily  inHiicnce*!  by  flatteiy| 
and  attentions.  Tliey  are  easily  offended,  imagine  that  they  are  slightKl< 
abused,  and  are  led  into  making  insinuations  or  accusations  for  the  sake< 
notoriety  or  to  "get  even"  with  some  one.  They  accpiire  a  knowledge, ( 
rather  an  idea,  of  what  intcrcouree,  conception,  and  child-bearing  are,  1 
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boys  do,  acquire  immoral  hahita  P'lvtni  talks  with  cdnrators  in 
tuA  private  schools,  with  iihy^iciaiia  ami  officci-s  of  smni^ties  having 
Ikctfeor  chiWren,  and  from  my  own  exptTieoce  in  schools  and  charitable 
kaitulions,  I  must  conclude  that  some  ehiklrcn,  rarefully  watoJiwl  over  in 

IjnUieand  private  schools  or  iu  familit^,  may  and  do  grow  up  differently 
fintb«  tnt\ii  and  girls  just  mentioned.  But  the  fact  remains  that  there  Is 
ttutoniabingly  large  number  of  children,  especially  in  our  cities,  who  know 
tMraiiie  more  a^>*nlt  sexual  relations  than  people  at  large  suppose  pos- 
The  examiuiug  physician  must  take  all  thtse  facts  into  acct>unt,  as 
>  to  unravel  the  tangled  history  of  a  case  and  to  ascertain  the  motives 
l«tain  stateraeuts, — blackmailing  schemes  or  injuries.  While  it  is  true 
in  court  the  physician  testifies  iu  the  main  to  wdiat  he  has  seen,  his 
opinions  are  much  sought  after,  and  he  can  give  a  reliable  opinion  only 
lAtr  a  careful  oral  as  well  as  physicid  examination. 

.loqucsitioniug  children  much  tact  is  neci'ssary.     Pointed  questions  with 

c-htldreu  frequently  prwluce  answers  not  at  all  a[>propriate  or  desired. 

ihr  example,  it  i»  asked,  "Did  so  and  so  hurt  you?  did  he  throw  you 

»?  did  he  call  you  such  or  such  a  name?"  the  child  may  answer  "Yes" 

'fo"  when  the  oi>j)«>sitc  woidd  Ijc  the  truthful  answer.     Or  if  the  chihl 

"  Do  you  hav^e  pain  here?*'  touching  some  i>artieidar  jiart  of  the 

y,  the  answer  may  be  "  Yes"  when  the  pain,  if  any,  is  elsewhere. 

I  our  exjieriencc,  it  is  best  to  let  the  child  give  its  own  story  in  detail, 

tlJued  to  be  commnnii^tive,  ami  even  to  follow  up  side  issues  touched 

If  not  so  inclined,  the  child  may  l>e  encourag«l  to  tell  its  story  in 

way.     Such  a  story,  so  told,  is  eflective  with  a  juT}\     Coaching  a 

I  a'i  to  liave  it  tell  a  straight  story  upon  the  witness-stand  is  a  risky 

litig.     The  very  simplicity  and  sc>metimes  incongruity  of  expression 

t  joong  child's  language  serve  to  stamp  it  as  original,  and  have  more 

looct!  tended  to  clear  up  tlie  uncertain  and  dtsputi>d  testimfmy  of  others. 

Ifhild  telling  its  own  story  will  be  found  to  be  very  positive  on  a  few 

8Urh  as  the  paiu  caused,  the  amoinit  of  Idool  shed,  the  size  of  a 

»|i»>t.     Some  of  the  points  the  examiner  (/an  ascertain  fur  himself. 

cb  value,  of  course,  is  attach(.il  to  tljc  child's  descri])tion  of  sensa- 

l  experieneixl.     Unless  the  child  has  been  really  injnrcfl  or  has  suffered 

ii»  likfly  to  use  the  common  jx-mark,  "it  hnrt,'"     But  tliis  is  not  a 

ly  wmipre) tensive  answer  for  a  medical  examiner,  and,  if  persisted 

I  of  itfielf  Huspicious.     A  girl  of  thirtc<'n  years  accused  her  fiilher  of 

.aiid  re|)eatpdly  said  that  **  it  hurt  her  when  he  did  it."     On  close 

iioning,  nhe  eould  not  say  wliether  he  had  really  tmu'IuKl  her  or  not. 

er  to  the  question,  "  Did  he  mf>ve  his  btxiy  up  and  down?"'she  said, 

not  af  all."     The  physicjd  examination  made  suun  after  by  a  pliysi- 

1  d^f-tftl  no  abrasion  nor  any  evidence  of  ni]w.     In  fjict,  there  was  so 

seaiailiveness  of  the  parts  that  a  gentle  touch  of  the  fiugei's  caused 

I  <ii0coaii4>rt.     The  father  was  cxonerattHl.     If  he  had  reidly  attempted 

Uie  girl  would  probably  have  described  more  graphically  the 
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sensation  or  the  pain  than  by  the  words  "  it  hurt."     At  least,  this  Is  gener- 
ally the  case.     The  exceptions  are  when  the  children  are  imbeciles  or  idi^czjtfi, 
or  have  Wn  drugged,  or  have  hardened  the  skin  and  nmofnis  membrane         «^ 
their  privates  by  self-abuse,  or  have  been  accustomed  to  l>e  iisetl  by  otlir-'~\cTS 
for  various  immoral  purposes.     On  the  other  hand,  sexual  inteiX'onrse  ^— s  ol 
the  handling  of  the  privates,  when  normally  sensitive,  may  increase  tbi 

irritability  of  the  parts  ver}^  rapi<lly,  so  that  when  the  physician  make?^^E*es 
physical  examination  they  may  l^e  found  very  red  and  sensitive.     Yet  tl 

statement  holds  tme  in  rt^rd  to  the  repeated  use  of  such  a  general  exp^  ^^re 
sion  as  "  it  hurt  me." 

Suggestive  questions,  such  as,  "  Are  you  not  sure  that  all  that  you  ht 
told  hap|>enetl  on  Monday  instead  of  Tucstlay  ?'*  "  Bid  he  not  really  ^  fl) 

such  and  such  things?"  are  questions  that,  if  asked  at  all,  should  be  Ifl 

till  after  the  chiUI  lias  told  its  own  story  in  its  own  way.     This  form  ^m  i 
questiiining,  the  lawyers  on  the  opposite  side,  in  a  bland  and  insinuat-^  -tin 

way,  are  apt  to  use  with  childi-en  to  break  down  their  testimony,     'i ~  Th 

nietlical  examiner  may,  in  like  manner,  do  the  sante.     As  the  child  telljez^Jg^  it 
Btorj',  note  discrepancies  and  the  i>ositive  statements,  and,  generally  an  — ftei 
the  story  is  told,  cautiously  a^^k  your  pointful  and  suggestive  questic^z-^ynsL 
Make  a  written  memorandum  of  the  salient  ijoints  of  the  oral  exami oat  ^^ioo 
and  the  time  at  which  it  was  had,  for  memory  is  liable  to  fail  and  import^r^^-aat 
points  to  Im}  forgotten.     Sometimes  such  a  memomndum  is  uselul  to  lu,   ave 
on  the  witness-stand.     Comjmix;  the  results  of  the  oral  exaniination  w^^fb 
those  of  the  physical  one,  and  ujion  the  conclusions  base  tlie  testimony, 

HOW  TO  EXAMINE  CHILDREN  PHYSICALLY. 

Probably  most  children  dread  a  [iliysical  examination,  in  part  beca^^ise 
of  an  innate  modesty  and  partly  for  fear  of  being  hurt;  yet  some  do     :»ot] 
seem  to  mind  it,  and  others  ap|war  to  disire  it.     The  medical  examine! 
naturally  inHueneed,  in  his  views  as  to  the  tendencies  of  the  chilJ,  by      '^i 
way  in  which  it  acts  a?  he  proceeds  with  his  examination.     But  physics 
who  have  examined  a  number  of  prostitutes  have  learned  thai  a  cert 
propoi-tiou,  on  account  of  an  inherent  modesty,  dread  physical  examinatit 
So  it  is  with  some  children  who  are  conversant  with  and  ^Kirtici pants  in 
moral  acts.     The  nitxlest  liearing  is  theref(»re  not  always  an  in<licatioii 
good  morals.     On  the  other  hand,  neither  is  willingness  on  the  jiait  07 
child  to  submit  to  a  physical  examination  a  proof  of  immo^lesty  or  i 
morality,  for  there  are  children  who  freely  talk  of  their  ailments,  real 
fancied,  and  who  believe  that  a  physician  has  the  right  to  examine  the 
if  he  or  the  parents  think  such  an  examination  neces.sary.     Such  cliildr 
are  precocious,  mature  early,  and  have  lived  the  most  of  their  lives  amoi 
adults  who  tliemsclvcs  are  outspoken  even  upon  private  matters. 

A  physical  examination  of  shrinking,  iierv4nis,  irritable  children  is 
satisfactory  unless  preceded  by  a  careful  oral  examination.  Before  ejta 
nation  of  the  genitals  with  the  fingei*s,  siJeculum^  or  other  instrument 
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iuspection  should  he  made  of  the  eiitlit^  IxkIv  or  of  parts  of  the  l;Hj<ly,  as 
the  case  warrants,  noting  awnmiilatioiis  of  diit,  bloml,  etc.,  bniit?etl  spots, 
their  size,  hx'ation,  whfthtT  reoont  or  not,  whi^thcT  aHStx'iatetl  with  the  im- 
print of  fingers,  a  conl,  or  any  other  foreign  ImkIv.  Stains  upon  the  skin 
or  clothing,  also  swelling?:,  eongosttHi  spots,  and  abrasions  of  the  skin  or 
mucous  membrane,  should  be  examincHl  by  the  eye  and  magnifying  glass. 
Stains  should  also  l)e  looktxl  at  with  the  microscope.  In  the  insjiection  of 
the  genitals  the  questions  arise,  are  the  parts  intact?  are  they  in  tfieir  proper 
relation  tv  one  another?  do  they  appear  as  if  tani|wrtxl  with  by  tliivad-  or 
pin-worms,  by  hands  or  other  instruments?  and  what  are  the  quantity  and 
genei'al  apiM-aninf?<2  of  disehargts,  if  any  be  present? 

An  open  condition  of  the  vulva,  but  especially  of  the  vagina,  generally 
indicates  rejieated  handling  of  the  parts,  by  the  child  or  another,  or  the 
introduction  of  some  f»>reign  body.  In  our  ex^^rienee,  in  a  girl  who  has 
not  l)een  tampered  with,  the  two  sides  of  the  vulva  are  very  nearly  approxi- 
mated even  when  the  legs  are  sejiaratt'd.  An  o|)eu  condition  assoriate<l  with 
redness,  abrasion,  aud  a  discharge  is  very  suggestive  of  rape  or  an  attempt 
at  rape.  Yet  this  condition  is  s^^imetimes  found  in  cases  of  severe  Icueor- 
rhoKi  or  with  a  gonorrhiea  not  ol>tai ned  l>y  sexual  intercourse.  Tiiere  is  a 
popular  opinion  tliat  examiners  find  ujwn  young  children  criminally  as- 
saulteii  evidences  of  severe  lawratiou.  Such  laceration  is  the  exception. 
Men  generally  crimitially  assault  rhtldreu,  1  Ix'licve,  for  self-almsi*,  and  st), 
placing  the  penis  between  their  legs  or  the  cheeks  of  the  nates,  may  leave 
no  trace  behind  but  abnormal  nxbiess  and  some  exwiriation.  Fortunately, 
in  some  States  of  the  Union  an  eiitmnee  into  the  genitals,  however  slight, 
constitutes  rape.  For  this  reason,  also,  a  grave  responsibility  rests  upon 
the  medical  examiner  as  an  interpreter  of  signs  and  symptoms. 

As  to  the  hxnl  app<'aranL'es  in  cases  of  susjK'rtixl  rape*  Vogel  truthfully 
says,  "The  funnel-sha}>ed  condition  and  markeil  tumidity  of  the  external 
gi'uitals,  so  urgently  insisti-d  upon  in  works  on  medical  jurisprndeuee  as 
symptoms  of  ra]^  having  been  committed,  can  only  be  of  value  after  fre- 
quent rejjctitions  of  the  act,  whieU  make  the  comlition  well  marke<i.  No 
permanent  alteration  of  form,  not  even  any  decided  contusion  or  tumefac- 
tion, <^n  ever  originate  from  the  simple  contact  of  the  glans  penis  with  the 
hymen." 

A  physical  examinniion  fihouid  be  made  as  soon  an  pomble  after  the  mip- 
ftiyfcd  injury  iJ*  tuflkicfly  for  the  i-eciiperative  power  of  children  is  generally 
s«t  rapid  that  proofs  of  hx-al  injury  may  disappear  even  within  twenty- four 
or  forty-eight  hours  after  its  occurrenee.  One  physician,  therefore,  exam- 
ioing  a  child  soon  after  it  is  iojurtil,  may  find  what  another  examiner, 
later  on,  does  n^tt  find. 

So  one  advertte  phifmYii  condUwiij  iffound^  w»  sufficient  tofofm  a  judgment 
uports — Si>ermatazoa  upnn  the  geintals  of  a  girl  d(>  nnt  of  themselves  |wsi- 
tively  prove  to  an  expert  me<lirtil  examiner  that  rape  has  ben^n  attempted  or 
committ«.-d,  for  his  knowledge  of  depraved  human  nature  is  such  that  he 
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knows  that  some  iienil,  niiin  or  woman,  may  have  placed  semen  there         ^^^ 
cast  suspicion  on  some  particular  iktsou.     Works  on  rae<lical  jurisprudeL-a^Bac^ 
relate  at'ts  which  are  equally  hnd.     Not  only  must  the  examiner  compos ^sa'Ct 
the  results  of  his  oral  examination  with  those  of  his  physical  one,  but  -^  V« 

must  ever  bear  in  mind  the  injuries  that  childi-en  may  do  to  themsel^^  JQvCft 
either  for  their  own  gratification  or  to  cast  reproach  upon  others.  \  M  ^  T\i< 
records  of  societies  for  the  prevention  of  cruelty  to  cliiklrcn  present  nu-.K_»^| 
bers  of  such  cases.  ^M 

After  the  examiner  has  insj>ected  the  parts  said  to  Ije  injured,  he  shoL»^<::»  oul 
make  a  careful  manual  examination,  and  use  witli  caution  a  speculum      m-i«-ii  < 
suc!i  other  instrument  as  may  he  dwmcd  necessaiy,  and  at  times  the  mic^i^M:  \cn 
Dpe  for  the  detection  of  spermatozoa,  etc.     If  lie  is  not  cautious,  he  nr^i^K:    ma 
'"readily  produce  congestions,  if  not  abrasions.     If  he  cannot  show  in  coj^n^t^xmt 
that  he  was  cautious,  any  evidence^  of  injury  found  by  an  examiner  on  r  i  tij 

opposite  side  of  the  case  may  be  ascribtnl  to  the  first  examiner's  i-oiKL-P^^^ugl 
handling.  It  is  iini)ortaut  to  note  whether  tlie  sensitiveness  of  a  ^^J[i  pan 
touched  is  really  as  great  as  the  clnld  says  it  is  or  believes  it  is.  One  m  -tzMnnusI 
diseouut  much  of  the  extravagant  language  used  by  many  children,  as,  ^^  fop 
ejcaniijle,  "  It  hurts  awful/*  •'  Oh,  it's  dreadful !''  *'  Why,  it's  terrible  I"  e?^  etc., 
when  the  truth  is  that  the  pain  or  sensitiveness  is  slight,  antl  would  :  act 

l>e  noticed  by  some  children.     Calling  oft'  the  attention  of  the  child  to  Bocz^ome 
article  in  the  mom,  or  interesting  it  in  conversation,  the  physician  n::«:^^iiay 
meantime  touch  a  supposed    sensitive   spot   and   find   its   real    mnditi^S^  j'oo. 
Cix-aine  is  sometimes  of  great  assistance  in  manual  or  instrumental  cxaK'  -^im- 
nation. 

Condition  of  tJte  Genitals  in  Girls. — Five  signs  of  virginity  are  oi 
narily  given  by  authorities, — viz.:  1.  An  intact  hymen,  crescen tic,  circa         Jar. 
or  vertical  in  8ha|)e.     2.  An  absence  of  the  caruneidse  myrtifonnes, 
remains  of  a  broken  hymeu.     Xot  infrequently  warts  and  vegetations 
mistaken  for  them.     3.  Entire  fourchette,  fossa  uaviculai-is,  and  p^tstei 
commissure.     4,  A  narrow  and  somewhat  rugose  vagina.     5.  Integrity 
the  perineum.     In  times  jMist,  the  gi-eatest  value  has  beeu  attached  to 
ahseuce,  presence,  or  general  condition  of  the  hymen  aud  caruueula*.     I 
it  is  well  known  in  these  days  that  the  presence  of  a  hymeu  is  not  proof 
virginity,  nor  its  absence  a  proof  that  there  has  been  sexual  intercourse  ;         ' 
the  hymen  may  be  cougenitally  absent,  or  have  been  ruptured  by  handU       "j 
by  eluts  of  blood  at  menstrual  epochs,  or  by  the  forced  introduction  of  i^^*^^. 
one  of  various  foreign  l)0i.lies,  or  it  may  be  so  flexible  and  tough  that  iutr^''" 
course  can  l>e  effected  without  ru}>turing  it.     Laceimtion  of  the  nympK»**P;r 
IViurehette,  or  |>erineuni  can  in  general  l:>e  cfl\rte«.l  only  by  violent  contiK^'^ 
The  hymen  as  an  element  in  diagnosis  has  been  overratetl,  because  it  has 
been  supiKise*!  that  it  was  fi'agile  and  would  easily  tear  when  onmoctiofl 
was  attempted.     But  the  hymeu  ditfers  in  diHerent  individuals  as  to 
strength  and  location.     In  very  young  children  it  is  fix^ueutly  museuli 
membranous  and  depressed  into  the  lumeu  of  the  vagina.     As  the  child 
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older  it  is,  as  a  rule,  nioiv  nearly  on  a  level  with  the  npijiiing  of 
*me  vagina  and  is  thiuncr  and  more  strictly  mem  brain  ms.     In  a  record 
by   tlie  writer'  of  twenty-one  eases  of  a:?saiilt  and  rape  the  liymcn  was 
plainly  perceptible  in  eleven  children.     In  three  instances  it  was  very  plia- 
ble, iQ  one  its  free  bjrdcr  was  thick,  and  in  all  the  septum  was  strong, 
la    six  cases  it  was  hard  to  decide  whetliet"  there  was  a  hymen.     In  four 
cases  it  was  absent.     Some  writers  contend  that  it  is  never  absent, — that 
It  is  merely  not  seen.     In  this  connection  the  following  letter  from  Dr.  A. 
Jac5ol>i  is  of  value  : 

*•  There  are  good  authors  who  hold  that  the  absence  of  the  hymen  is 
not  proven,  but  I  have  met  with  stirfi  absence,  and  agree  perfectly  with 
Prof*  Hennig,  who  makes  the  statement  that  it  occurs. 

**Bnt  you  know  that  sometimes,  imleed  often,  its  shape  is  by  no  means 
the  funnel-  or  teat-like  formation  usually  found  in  infants.     Its  develop- 
ment may  be  quite  irregular,  and  sometimes  in  cases  of  vaginal  catarrh, 
^vliich  is  80  very  fi'cqueut  in  infants  and  cliildren  from  a  large  nnmlxT  of 
causes,  die  hymen  appears  to  exist  only  as  a  few  prominences,  which  ifseniblo 
granulations  more  than  a  normal  organ.     Ra]>e  jnaif  have  been  eommitte<l 
against  an  infant  thotif/h  the  hpnen  be  intad.     At  tliat  rarly  age  the  hymen 
is    iovolved  more  interiorly  than  at  an  advanced  age.     BiU  rape  which 
Sufficed  to  rupture  the  hymen  in  an  infant  must  have  been  committed  with 
so  much  viulence  as  to  result  in  very  serious  lacerations  of  pcriueura  and 
vagina.     (But  lac('mtion  of  hifnien  and  absence  of  hifmni  are  two  different 
things  altogether.)     An  absence  of  hymen,  one  day  after  the  alleged  ont- 
ragre,  with  a  slight  swelling  and  vaginal  catarrh  and  tumefaction  of  the 
labia,  does  not  prove  violence  at  all.     It  simply  proves  vaginal  catarrh 
an<l  wn^ecutivc  swelling.     The  cases  of  that  kind  (that  is,  withunt  absence 
of    Lymeo)  I  have  seen  by  the  hnndrctl,  and  you   recall  a  great  many 
J^URclf." 

As  has  been  already  remarked,  severe  lacerations  of  the  genitals  are 
uifrw]uent]y  seen.  Abrasions,  congestions,  swelling,  and  discharges  are 
what  may  in  the  majority  of  cases  be  expected.  If  an  abrasion  be  present, 
itii  location  as  to  the  median  line  of  the  body  will  give  an  idea  of  what  jiosi- 
tioti  tiic  assaulter  was  in  when  the  attempt  at  connection  was  n^fidc.  It  is 
*5nictimcs  maintained  that  a  man  a:iuld  uot  commit  rape  uyHm  a  child  ;  but 
"'<?  fact  is  that  the  size  of  a  man  does  not  necessarily  determine  the  size  of 
*"'  instrument,  and  we  not  infrequently  meet  with  men  of  gowl  size  who  pos- 
***>  small  instruments,  liar<lly  alx)ve  the  average  of  those  of  good-sized  boys. 
*ln  a  medico-legal  point  of  view,"  says  Woodman  and  Tidy's  "Foi^nsic 
-"lodi^.jde  and  Toxicology,"  "  such  a  defence  as  the  size  of  the  penis  is  worth- 
)^>  Ix-causc,  altlnjugh  the  disprinportitui  may  prevent  complete  or  jK'rfect 
•^'^Poouree,  it  does  not  prevent  the  attempt,  which  is  now  justly  held  to  be 
"*  ^aecnoe  of  crime."    AccortlJng  to  Wharton  and  Still6's  "  Medical  Juris- 
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prudenop,"  while  "  a  full  and  complete  connection  of  an  adult  male  vriibk. 
child  of  twelve  yearn  is  niunifet*tly  impossible,  re{>eaied  eif<irts  will  prod%Jt* 
such  a  dilatation  of  the  jmrts  as  to  render  it  finally  practicable."  H 

The  Presence  of  Spermcttozoa, — As  far  as  I  have  Ix'en  able  to  asccrti^Si 

in  most  cases  of  rape  up<jii  children  semen  is  either  not  emittc<l,  or,  if  '^t 

it  is  thrown  upon  the  thighs  and  outside  of  the  vulva,  and  has  been  oihh 
narily  washe^l  away  Ix'foiT  the  examination.  In  the  two  or  thrt*e  instai — z 
where  I  susjM^cted  emission  into  the  vagina,  a  microscopical  examination^^ 
the  fluid  found  in  tlie  vulva  and  vaj^ina  revealed  nothing  of  mom«^. 
Probably  a  microscopical  examination  sliaold  always  be  made  in  cases 
su:^|>ected  rape,  for  si^rinatozoa  might  be  found  wlien  we  should  least  ex^_ 
to  find  them.  As  to  the  examination  of  seminal  stains  upon  cloth,  I  gi^  ■ 
from  a  i>aper  by  Dr,  F,  M.  Hanilio,  of  x\ubnrn,  New  York,  read  befc:: 
the  American  Society  of  Microscoptsts,  at  Chicago,  in  1883  : 

"  Having  occasion,  last  January,  to  examine  some  seminal  stains  -a 
cloth,  I  sought  to  avail  myself  of  the  experience  of  others.  I  found  ^Bi 
all  writers  on  medical  jurisprudence  and  raicnjscopy,  including  sueh  nai^B 
as  those  of  Taylor,  Beck,  Bcalo,  and  Frey,  to  whom  I  had  ready  access,  at^H 
and  recommend  the  method  of  Dr.  Koblanck,  of  Berlin,  publishtxi  in  1^*'^ 

"It  is,  briefly,  as  follows.  Cut  out  the  portion  of  cloth  suspec — ^ 
Place  it  in  a  watch-glass  with  a  few  drops  of  distilled  water,  let  it  s-*^ 
for  a  few  minutes  (variously  stated  from  two  to  ten)^  stir  it  about  wit7.~li 
ghtss  roil,  and  then  srpieeze  out  the  water  with  the  fingers.  This  squees^^'i 
may  be  done  directly  ujKm  the  slide  or  into  the  watch-glass,  whenc— *< 
portion  may  be  taken  up  hy  a  pipette  ami  transferred  to  a  slide, 

"  Following  this  plan  with  a  piet«  of  cloth  known  to  be  stained  v^^ii 
semen,  I  obtainin;!  such  poor  rcsidts  that  I  resolved  to  tr\'  some  other  mctt "»« 
Rememberiug  how  transparent  a  fine  linen  fabric  appeared  on  a  cer^ai 
occasion  when  I  was  studying  its  fibre,  I  resoK-ed  to  subject  a  portion  of   tij< 
cloth  itself  at  once  to  the  micnjscope.     Taking  a  small  piece  of  the  lixjco 
ami  placing  it  upon  a  drop  of  water  on  a  slide,  I  let  it  soak  for  a  while,  tJiea 
put  on  a  cover-glass  and  proceeded  to  examine  it.     Almost  immediatelr/ 
discovered  a  number  of  si^ermatozoa  clinging  to  the  fibres  of  the  linen  or 
lying  in  masses  in  the  meshes.     Encouraged  by  this  success,  I  experimen(«i 
witli  faljrics  other  than  linen.     In  light-colored  silk  the  s|>ermatozM>a  were 
detected  quite  as  easily  as  in  linen.     A  firm  piece  of  cotton  sheeting  proved 
refractory  till  I  thouglit  to  unravel  or  fray  out  the  ends,  when  I  readily 
found  the  zo^Jsperms  adherent  to  the  detached  fibres. 

"  Having  exiKTimented  with  the  labritis  ecjmmonly  used  for  undergar- 
ments, I  turned  my  attention  to  colored  woollen  goods.  These  were  not,  of 
course,  sufficiently  transjiareut  to  iiender  the  above  plan  practicable  :  so  with 
a  keen  acali>el  I  shaved  off  a  portion  of  the  stained  surface,  which  fell  in 
a  fine  dust  upon  the  slide*  This  was  moistened,  and,  after  soaking  awhile, 
was  examined.  The  spermatozoa  were  found  even  more  readily  than 
the  other  ex[>eriments,  .  ,  . 
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"  I  therefore  recommend  the  following  procetlures : 
"  1.  If  the  stain  to  be  examiDetl  is  upon  niiy  thiu  (M)ttou,  linen,  silk,  or 
ollen  fabric,  cut  out  a  piece  about  one-eighth  iuch  stjuarc,  lay  it  upou  a 
lide  previously  moistened  with  a  drop  of  water^  and  let  it  soak  for  half  an 
liour  or  so,  renewing  the  water  from  time  to  time  as  it  evaporates.  Then 
with  a  pair  of  needles  unravel  or  fray  out  the  threads  at  the  corners,  put  on 
■the  glajss  cover,  press  it  down  iirmlj,  and  submit  to  the  microscope. 

"  2.  If  the  fabric  is  of  such  a  thickness  or  nature  tliat  it  cannot  be 
'examined  as  above,  fold  it  through  the  centre  of  the  stain,  and  with  a 
ebarp  knife  shave  off  the  projecting  edge  thus  made,  catching  upon  a  slide 
Hiioisteued  with  water  the  particles  removed.  After  soaking  a  few  minutes, 
' — say  five  to  ten, — the  powdery  mass  will  sink  down  through  the  water 
aiid  rest  upon  the  slide.  The  cover-glass  may  now  be  put  on,  and  the 
preparation  examined. 

"The  latter  plan  serves  as  well  for  hairs,  but  great  caution  must  be 
ohser\*ed  in  cutting  them,  lest  the  portions  bearing  the  suspecttHJ  de[KJsit  fiy 
auray  and  are  lost. 

"  Whichever  plan  be  appropriate,  it  is  host  first  to  moisten  the  slide 
with  a  drop  of  water.  In  the  former  ca,se,  by  laying  the  cloth  up<3n  the 
water  we  get  rid  most  easily  of  the  air-bubblcs,  and  in  the  latter  the  water 
pres^erves  the  powdery  portions  cut  off  from  being  lost,  and  they  are  not 
follcf]  to  one  side,  as  when  the  drop  of  water  is  subsefpieutly  applied. 

**  Should  it  be  desired  to  preserve  any  of  these  preparations  for  produc- 
tion and  examination  in  court,  I  have  found  that  to  hold  down  the  cov'er- 
glass  with  a  spring-clip,  and  run  around  it  a  circle  of  liquid  marine  glue, 
ser>^es  at  least  a  temporary  purpose. 

"A  piece  of  stained  muslin  lay  nearly  two  months  without  protection 
^pon  my  working-table.  I  then  mountetl  a  portion  of  it  in  water,  as  alxive 
described.  It  now,  at  the  end  of  live  months,  shows  the  spermatozoa  as 
^'-^oll  as  ever.  For  jwrmanent  mounting  I  should  suppose  the  addition  of 
^^t'holic  acid,  chloral  hydrate,  or  some  suuh  preservative  would  be  of  service. 
^  l^ave  not  found  it  necessary  to  use  any  dye  or  any  solvent  except  water. 
'^  power  of  three  hundred  diametci's  is  amply  sufficient  for  these  exami- 
nations, 

"Concerning  the  dnmbilfty  of  spermatozoa,  Ritter  asserts  that  he  has 
^»s<!overed  them  after  a  period  of  four  years.  To  show  how,  when  dried, 
^' ■€:*>•  will  bear  rough  handling,  I  may  add  tliat  I  rollctl  and  twisted  iKiween 
'**  V-  fingers  a  stained  piece  of  muslin  till  it  was  in  the  form  of  a  string, 
"  *^  foiled  and  twisted  it  over  again  two  or  three  times,  using  much  force, 
^*>d  was  yet  able  by  my  method  to  discover  spermatozoa  without  much 
^il^culty. 

"I  claim  for  ray  plan  extreme  simplicity,  ease  of  execution,  and  the 
l^*Xatest  degree  of  certainty,  for  piece  after  piece  of  the  stainwl  fabric  can 
'^^  put  to  the  test,  with  tlie  assurance  tliat  nothing  in  the  process  destroys 
^^e  spermatozoa,  and  that  they  may  be  found  if  present." 
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The  Diiitinetion  hiiween  Leucoirhtea  and  Gonorrhfen. — Vaginal  catarrh 
18  so  wjmmoii,  as  the  result  either  of  a  scrofulous  diathesis,  of  the  irrita- 
tion of  worois,  or  of  the  presence  of  dirt  and  filth,  espeeially  among  the 
very  poor,  that  we  can  safely  assume  that  most  cases  of  running  at  the 
privates  that  present  themselves  to  us  are  etises  of  leueorrliieii,  unless  we  j6ud 
that  the  allcgcnl  assailant  has  or  has  itad  gouorrhcea,  and  that  the  discharge 
does  not  readily  succumb  to  treatment,  but  grows  more  profuse,  or  at  least 
that  the  inflammation  associatetl  with  it  shows  a  tendency  to  extend  in- 
ward.    I  do  not  know  that  there  Ls  auy  evidence  of  a  diagnos^tic  differ- 
ence in  the  character  of  the  discharge,  either  as  seen  by  the  unassisted  eyi 
or  as  viewed  through  a  microscojje.     A  severe  l>enign  inflammation,  especi-' 
ally  if  the  parts  are  nut  kept  clean,  may  cause  ulceration,  and  blojxl  wil 
mingle  with  the  mucus  and  pus,  as  it  sometimes  does  in  gonorrhcca. 

8ays  Dr.  Alexander  Russell  8im|ison,  in  Qualn's  "  Dictionary'  of  ^ledi-' 
ciue,'^  "  Unless  a  clear  history  of  infectitjn  can  be  obtained,  it  is  almost 
impossible  to  establish  a  distinction  lietween  a  gonorrhoeal  disease  and  the 
gimpler  catarrhal  Icucorrha'a.  In  the  foi'uier  there  is  a  not:ible  tendcnci 
to  spread  to  contiguous  surfaces.  In  cluldren  suffering  from  the  infci-tiou 
discharge,  traces  of  the  injurit»s  that  are  usually  inflicted  at  die  period  of 
infection  should  Ik*  sought  for." 

Berkeley  Hill  writes,  *' The  distinction  between  vaginitis  from  contagion 
and  vaginitis  from  non-specilic  irritation  is  always  dillicult,  and  sometime 
impossible,  being  mainly  determined  by  collateral  evidence.     It  geueraJJ/J 
has  a  contagious  origin  if  there  is  pus  in  the  urethra." 

MEDICAL  TESTIMONY. 

The  medical  witness  is  ordinarily  called  npon  to  testify  before  a  pran 
jniy,  in  a  police  court^  where  there  is  sometimes  a  jury  and  sometimes  tiot 
or  in  one  of  the  higher  courts,  w^hcre  there  is  always  a  jur\^  In  some  cases 
he  may  have  to  testily  in  all  three  of  the  places.  And  in  these  days,  when 
**  interviewing"  is  a  salient  feature  in  the  management  of  many  newspajiore, 
he  may  l>e  calle*!  upon  to  give  his  opinions  to  the  press.  If  after  careful 
consideration  he  believes  that  it  is  wise  so  to  do,  he  should  write  unt  what 
he  has  to  say,  or  see  that  the  tnterv^iewer  writes  exactly  what  he  waati^  slid. 
It  is  sometimes  best  to  keep  a  copy  of  testimony  so  given.  Otherwise  the 
editor  cutting  down  or  rearmnging  "copy"  handed  in,  or  the  reporter 
waiting  alone  fn»m  memory,  may  change  the  drift  of  an  interview. 

In  the  grand-jury  room  the  witness  has  but  to  tell  what  he  kw^^ 
what  he  has  found,  and  to  answer  such  questions  as  may  be  put  to  him  hy 
the  prosecuting  or  district  attorney  and  any  juryman,  in  as  siwpfe,  ])loifh 
uniechnical  hnr/uagc  as  he  can  conimaud.  There  is  no  necessity  for  lu3 
being  disturbed  in  mind,  as  he  will  not  be  contradicted,  and  there  is  no 
opposing  lawyer  to  attempt  to  muddle  him  with  hypothetical  and  intricate. 
f|ucstions.  lint  it  is  necessaiy  that  he  should  have  clearly  in  his  mind 
dates  of  examination,  exactly  what  he  found,  and  how  he  arrived  at  hia ! 
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BRs  note-book  should  be  in  his  i>ocket,  that  it  may  be  pro- 

%8e  an  entry  is  called  for.     Plain,  uiitwlmif^al  lauj^iia^*  is  net«r- 

\  i»  the  average  graud  jury  is  coni|Kisetl  largely  of  plain  men,  with 

\y  I  fiiir  knowledge  of  science  and  rhetoric.     Besides,  there  is  no  time 

riietonottl  or  scientific  dis])lay. 

In  the  courts  the  witness  must  remember  what  he  testifitxl  to  Ijcfore  the 
grand  jun*.  Discrepancies  in  statements  are  injurious  alike  to  the  repiita- 
tioQiif  Uie  witness  and  to  the  cause  of  justic<^.  In  l>oth  the  police  and  the 
b^glttroDiiris  tlie  witness  must  expect  oceasionally  to  have  to  contend  with 
plivyen  who  care  nothing  for  his  i-epiitation  as  long  as  they  think  they  see 
^Brirwftr  clear,  by  sarcasm,  Ijelitt lenient,  plausible  but  specious  questions, 
^■t,  to  piin  their  end, — the  success  of  their  side.  For  this  rejust>u  among 
^BdtenY  «»<!  l>ecause  an  astute  lawyer  will — for  the  time  iK'ing,  at  least — 
dfm^y  stndy  the  medical  issues  in  the  case,  the  medical  \vitness  should 
live  his  testimony  well  d5geste<l  an*!  l^e  prepared  to  present  it  calndy, 
plainly,  and  logically.  It  is  pitiful,  in  a  crowdtxl  court-room, 
l*jn?an  intelligent  jury,  a  number  of  lawyers,  some  of  them  learned,  and 
or  judges  00  the  bench,  to  see  an  educate<l  pliysician  of  good 
stumble  and  make  such  involved  statements,  so  full  of  technical 
tBotf  lliat  they  either  are  not  undei*stoo*l  or  are  laughed  at.  Too  frequently 
Wt  such  sights  witnessed.  A  tricky,  ungeutlemauty  lawyer,  seeing  his 
fj^onunity,  harasses  tiic  physician  with  long  hypothetical  questions,  which 
y  does  not  readily  grasp,  and  which  he  answers  almost  at  hap-hazard, 
bouse  he  is  disgusted  or  is  anxious  to  get  through ;  or  questions  are  put 
tim  in  such  a  way  that  if  he  answers  them  he  is  obliged  simply  to  say 
Ya^'  or  "  Xo,"  while  by  S4>  answering  he  feels  that  he  is  not  doing  as 
otmscicnoe  tells  him  he  should,  but  only  as  be  thinks  the  law  compels 
la  The  rights  of  the  witness  should  l>c,  and  genenilly  are,  protected 
ike  presiding  judge;  but  witnesses  seldom  know  that  they  have  the 
It  to  ap|ieal  to  the  judge  as  to  whether  they  shall  answer  such  and  such 
T»Htious  in  the  way  iu  which  some  lawyei'S  insist  they  shall  be  answered. 
hiOttny  tx>urts  much  latitude  is  allowtd  as  to  the  forms  of  questions,  and 
*oe  Uwyers  have  come  therefore  to  l^elieve  that  a  Avitness  must  always 
iiiU  as  the  lawyer  intends  that  he  shall.  The  trutli  is  that,  if  a  question 
be  truthfully  answeretl  "  Yes"  or  **  No,"  it  ncetl  not  be  answered, 
the  lawyer  insists  that  it  shall  be.  But  it  should  be  so  answered 
(nn  hi*  done  truthfully* 

Again,  the  witness  must  remoraber  that  there  is  generally  ample  time 

bt  calm,  <ielil>erate  answers,  and  that  he  lias  the  right  to  insist  that  ques- 

ahall  be  repeated  or  put  in  such  fonu  that  he  vnn  understand  them. 

forward,  honest,  well-digested  testimony  with  no  attempt  at  display 

the  most  weight.     Wne  to  the  man  who  attenq>ts  a  line  of  testimony 

diKplny  or  mere  notoriety  !     Expert  testimony  should  be  given  only  by 

i.e.,  persons  who  liave  (pmlified  themi^elves  by  special  study  and 

tX|K?ricuce  in  »j)ecifietl  departments  of  medical  knowledge  and  work. 
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Special  study  does  not  make  a  specialist  or  an  expert.  An  honest,  well- 
grouuded  opiuiou  from  a  general  practitioDer  is  sometimes  of  more  avail 
than  the  opinion  of  some  would-lx?  experts.  Declaring  one's  self  an  expert 
brings  with  the  declaration  an  in€reasc<l  responsibility,  an  increased  suscep- 
tibility to  censure,  contradiction,  and  eutanglements  in  lawsuits. 

With  questions  of  law — legal  uatue  of  crime,  punishment,  etc. — the 
medical  witness  has  nothing  to  do.  It  is  for  him  only  to  tell  the  truth 
about  the  aise  as  he  understands  it  from  a  medical  stand-point,  to  have 
carefully  studied  liis  case,  to  have  made  his  notes  and  brought  them  to  court, 
to  testify  unostentatiously  and  quietly,  to  give  mei*e  opinions  guardctlly,  and 
to  remember  his  rights  us  a  witness  and  his  responsibility  as  a  member  of 
an  honorable  profession. 


PART  IV. 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


KERAL  INTRODUCTION  TO  THE  DIAGNOSIS 
OF  DISEASES  OF  THE  NERVOUS  SYSTEM. 

Bt  ALLAN  McLANE  HAMILTON,  M.D. 


mr  examination  of  phildn?n  wp  are  boset  with  certain  difficulties 

makf  the  matter  a  much  more  diflficuh  one  tl«an  in  the  adiih  ijaticut, 

»»itb  ihc  ven'  young  espocially,  we  are  obliged  to  rely  mainly  U|>ou 

ive  symptoms,  and  are  placed  in  the  posittoD,  to  some  extent,  of  the 

,  wlio  is  forced  to  depend  ehietly  upon  his   own  jwwers  of 

tbf  undeveloped  human  being  it  is  of  abs^jlute  iinjKjrtance  to  take 

looouiit  the  value  of  expression,  and  realize  just  how  miieh  weight  to 

to  tlic  c'hihl's  powers  of  [perception,  conipari.<5on,  and  judgment,  to  its 

V  for  description,  and  to  the  state  of  its  emotions  and  their  con- 

witli  distnrbefl  sensibility.     Yount«;  children,  like  all  other  young 

ati*  largely  emotional.     In  the  estimation  of  sensory  disturl^inees, 

Tilarly  those  of  a  hyix^nesthetie  nature,  there  is  always  giX'Ht  danger 

ion  u|)on  the  |)art  of  the   patient,  and  our  efftirts  must  be  in 

fwiun  of  hxulization  and  consistency  of  manifestation,  rather  than  of 

;  and  for  the  appreeialion  of  the  latter  we  are  to  regard  their  general 

and  bring  to  our  aid  the  average  of  previous  exijerienccs. 

dinues  with  dominant  expression  are,  of  course,  oljjective,  and  are 

OOnapicuous  eniKjgh  whether  the  symptoms  lie  eonvulsiotis  or  lesser 

ifMT<ai,  or  jjaralyscs  with  or  without  contractures.     Diu'ing  very  ijarly 

ii  fiften  diHi<-iiIf  to  nuike  any  diagnosis  whatever  of  conditions  which 

become  chronic  and  couspicuous  at  a  later  period,  and  it  is  a  faut  with 

wc  are  impressed  every  day,  that  an  intelligent  List<^>ry  of  the  devel- 
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opment  of  many  nervous  diseases  of  child!*en  is  uot  to  W  obtained  from 
the  parents ;  iu  fact,  the  oommcneement  of  sut^li  maladies  as  pseudo-hypcr- 
tropliie  pafalysis  or  infantile  paralysis  often  cannot  be  tletermined  aectiratcly, 
if  at  alL  The  etlucatiou  of  parents  iu  regaixl  to  the  development  of  their 
progeny  is  lamentably  defieitnt,  and  they  take  little  pains  to  gauge  or  com- 
pare the  develupmeut  of  faculties  in  their  own  Imbies  with  those  of  other 
children,  a  certain  kind  of  cleverness  or  aptness  dwarfing  all  else. 

Where  ol>jc<^tive  appearances  are  thos*;  which  alooe  guide  the  medical 
man,  much  may  be  learnt  of  iuascertainable  subjective  suffering  by  the  posi- 
tion of  the  patient,  by  its  movements,  and  by  the  involuntary-  expressioDS 
which  often  afford  a  clue  to  the  existence  of  i>ainful  disease.  As  examples, 
I  may  speak  of  the  peculiar  retraction  of  the  head  which  is  so  character- 
istic of  cerebro-spinal  meningitis,  or  the  fixation  of  tlie  IwkIv  which  is  an  .M-m-  jj 
almost  constant  accompaniraeut  of  disease  of  the  spinal  envelopes  or  the^^^ie 
vertebr©  themselves.  Who  is  not  familiar  with  tlie  lateral  rolling  of  th&^»jce 
head  which  is  so  common  iu  certain  acute  oi^uic  L-eirbral  afl'ectiousof  carU'^w^  My 
childhood?  There  are  other  equally  valuable  indications  of  obscure  dis — .^=cs- 
easc  the  nature  of  which  cauuot  be  easily  ascertaiueil  through  any  subjective^ '^^'e 
complaints. 

The  hereditary*  nature  of  certain  disturbances  has  come  to   Ix*  welF^^rll 
recognized,  so  that  family  forms  have  been  descril>ed  by  various  oliserverv^x  m'Sj 
and  in  diagufjsis  tlie  value  of  such  au  origin  will  be  apparent.     There  slt&^-'M  .mit  \^ 
three  forms  of  disease  which  are  c<jnspicuons  in  this  connection.     One  vf^  «:.»<.»i 
them  is  pseudo-hypcrtrophic  paralysis,  and  in  many  instances  there  are  ar,«3C      »t 
least  two  if  not  more  cases  io  the  same  family,  the  female  side  being  tbat  otx"^::*  oa 
whifji  the  disease  hius  !x>cn  tmosmitted.     This  is  BramweU's  exj>erience^^»r->*oe 
and  thatj  1  think,  of  otlicr  writei-s.     Iu  hereditary  locomotor  ataxia  thisjC^-€ 
influence,  though  rarer,  is  decidedly  more  conspicuous.     Carr§  reports  iw 
one  family  that  tliere  were  eight  eon  cfises  of  the  disease  in  three  genera^ 
tioDS.     In  this  connection  we  should  never  lose  sight  of  the  existence  oft* 
Bj^hilis,  tuberculosis,  and  cancer  in  the  family  history,  and  their  bearing i 
upon  diagnosis. 

CRANIAL   PECULIARITIES. 

There  are  many  peeidinrities  iu  the  appearance  of  the  head  presented  h^jcf     -"i 
young  children  who  may  later  develop  evidenix^s  of  cerebi*al  disease  ;  oiw^mj 
at  a  subsequent  (leriod,  wlien  they  ai-e  expect«l  to  jx^rform  certain  onlinar^;^* 
actions  conmion  to  children  in  general,  there  will  be  found  a  k>ss  of  funcc***  *^* 
tion,  or,  more  exactly  speaking,  a  non-development  of  function,  which  sug:^***^ 
gcsts  some  corresponding  abiuirniality  in  the  formation  c>r  growth  of  th  rf  ^ 
brain.     The  external  cranial  conformation  of  such  children   is  generall^i  1^^/r 
striking  :  there  is  a  decided  disproi>ortion  between  the  size  of  tlie  head  wom^^^^^ 
that  of  the  Ixxly.     Sometimes,  as  the  result  of  ventricular  effusion,  or  av  -^^ 
excessive  peri-encephalic  collection  of  fluid,  we  find  a  hydrocephalic  en^::^- 
largenient,  witti  pulsating  or  depressed  fontanels;  or,  as  an  indication  o^^ 
various  cerebral  structural  defects  or  deposits,  there  may  result  asymmetT' 
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M  deformities.  These  hitter,  however,  as  a  nile,  are  rndi«itive  of  s*ome 
okiiled  Dcurotic  influence.  Or  a  cranial  asymmetry  may  eorrespond  with 
tlir  IcBtoo  in  cases  of  hemiplegia  sp^istiea  infantilis. 

Oprtain  voting  childR'ii,  \vht»se  only  defect  seems  to  he  a  psynhieal  one, 
{rment  a  jK-cuIiar  flatness  of  the  face,  with  patulous  and  prfimiuont  lij)s, 
InjMDonths,  and  small  and  widely-se|>anit*xl  eyes,  with  irregular  and  nu- 
QlQil  development  of  teeth.  These  subjects  are  often  manisniic,  weak,  or 
ntiutic,  and  ordinarily  lie  with  limbs  flexed,  developing  ao  amount  of  in- 
idfgnicp  which  is  shown  only  in  tlie  simplest  acts  which  concern  their 
ifiprtjtes^  "They  look  listlessly  out  upon  a  blank  world"  (Down).  In 
Aor  h  is  not  unusual  to  find  some  associated  congenital  defcetSj  such  as 
■Iflfrocntarv  t<>es  or  fingers,  webbing,  or  inevi.  Such  children  are  irri- 
iifclt,  or  else  abnormally  good-natured,  sleeping  most  of  the  time,  or  at 
iM  tliey  perform  automatic  movement's  of  a  rhythmiml  variety.  It  is 
MdUe  to  take  very  accurate  measurements,  with  lead  wire,  of  the  forma- 
te of  the  bead  and  the  size  of  the  body. 

SENSORY  DISTURBANCES. 

W«6i  of  Detfrmination. — Tactile,  analgesic,  anncsthetic,  hypemesthetic, 
wiic,  disorderly,  or  subjwtivo  dclavwl  perceptions ;  sensibility  to 
land  ct>ld  (determined  by  test-tubes  filial  with  water  at  different  tem- 
Ofw).  Ix>cation  ;  in  departures  fmm  normal  integrity;  appi-eeiation 
ffx«^«l  power  and  its  adjustment  (muscular  sensibility);  appreciation 
bts  by  means  of  the  bara«^thcsiometer,  the  notchwl  wheel,  paj>er  and 
balls,  etc.  The  posture  of  limbs,  as  in  tabes  ;  inharmoninus  rela- 
iliHwceo  visual  impressions  and  certain  muscular  actions;  Duchenne's 
^excGBsive  innervation  and  over-supply  of  force  for  antxmiplishment  of 
wnd  acf.  Existence  of  delusions  or  hallucinations;  moral  changes; 
tidnur ;  destructive  tendencies  ;  periodicity  ;  depression  ;  exaltation  ;  one- 
•W  pendiarities  ;  ecstasy  ;  stupor  ;  apathy  ;  sexual  pervei'sion  ;  morbid 
ffidle.  Ophthalmoscopic  examination  ;  light  tests;  tuning-fork  and  watch 
H;  tf«t8  for  anosmia. 

pArv. — The  greatest  difficulty  that  we  have  to  encounter  in  eliildren  is 
^minuition  of  pain,  f^>r  not  only  are  they  ajit  to  exaggerate,  but  they 
bic  to  locate  or  descriW  their  discomfnrt  in  a  way  that  ia  at  all  satis- 
or  convincing.  West  and  other  writers  have  expressed  themselves 
)n  iofvjbly  with  regard  to  the  signiflf-ance  of  pain  in  the  very  young. 
•Ib  grown  persons,'*  says  West,  "  there  is  a  large  class  of  ailments  which 
:  of  dniple  pain  ;  they  call  the  disorxler  neuralgia, — nerve-pain, — and 
•bo  thereby  t^iat  such  jiain  is  iudcjieudent  of  lix-al  disease :  it  is  protliicetl 
^  tbo  ioflitenoe  of  malaria,  it  follows  on  loss  of  blmxl,  or  is  asscxiiatcd 
•itli  rarioQii  altered  states  of  the  circulating  fluid,  or  in  other  cases  it  is 
iible  to  determine  the  exa^t  rjuise  to  whifh  it  is  due.  Difficidties  of 
ilcitre  render  it  one  of  the  opprobria  of  medicine,  but  it  does  not  tend  in 
nr  to  sliorten  Ufe,  and  our  patients  at  last  fiud  a  sort  of  drear)'  satis- 
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factinn  in  the  knowledge  that  the  malady  whJrh  renders  existence  so  hitter 
is  yet  on!y  neuralgia.     In  infauey  and  cIiildhotHl,  however,  pain  referred  to 
any  part  signifies,  almost  without  exception,  that  disease  of  some  iwrt  or  — 
other  is  going  on  there  or  near  at  hand.     The  tears  so  profusely  shed  do  ^ 
not  prove  that  pain  is  the  lot  of  the  infant  more  than  the  grown  |>erson ;  ^ 
hut  at  one  time  erics  are  the  only,  as  they  long  eontinue  the  most  expn^sive,  ^ 

language.     Hunger,  sleeple,ssness,  fatigue,  di.seonifort  of  any  sort,  is  ex :3i- 

pres;«4:tl  by  eries ;  while  the  character  of  the  cry  g^.ies  far  towards  helping^s^^g 
us  to  determine  the  nature  of  the  suffering.  But  I  have  never  in  infatvn— ;j^^* 
known  any  instances  of  pain — severe,  obstinate,  recuiTcnt — for  which^  ^^h 
sooner  or  later,  a  distinct  local  cause  was  not  found;  and  even  in  later-»  — ^er 
childhood  the  rarity  of  real  neuralgia  is  exti-eme.'*  The  erj'  of  the  childK'z^'Jd 
who  suffers  from  pain  due  to  organic  cerebral  disease  is  short  and  piercing— -^^. 

In  the  determination  of  sensory  disturlxinocs  nnich  care  must  l>e  showrMi^*  ~n 
in  the  exhibition  of  tests,  for  it  is  impossible  to  gain  from  most  childrciK  «'-^ii 
anything  more  tfian  a  guess  when  tlic  a?sthcsiometer  is  applied  in  the  man — ^Mia- 
ner  directed  by  text- books  generally.  It  is  much  better  to  employ  what  \M^  I 
may  call  the  direction  testy  which  implies  the  existenoo  not  only  of  tactile*  ^1^ 
sensibility,  hut  also  of  a  more  complex  cerebral  appreciation  of  directioirrw^^n 
and  distance.  After  the  patient's  eyes  arc  blindfolded  and  his  fears  art**"  M.re 
quieted,  the  finger  of  the  observer  may  be  passed  upward  or  downwanF^  Jid 
or  tmnsversely  in  dilFerent  situations,  the  patient  being  re4juired  to  di'scribc^ ^zjbe 
the  direction  of  the  passage  of  the  finger  and  the  side  of  the  body  upoc^-^^DO 
which  contact  has  been  made.  It  shoidd  he  determined  first  whether -^^-a" 
capacity  exists  for  perceiving  impn?ssions  at  all,  the  loc^ation,  the  sensibility;;^*/ 
to  temperature,  or  to  painful  irritation,  or  to  weight. 

Pain  Inferred  to  the  head,  and  lasting  any  time,  may  be  looked  upon  fl'  -m  ■— s 
a  serious  indication  of  organic  disease  of  the  brain,  and  Marshall  Hall  an<^^ad 
many  of  the  t^areful  writers  of  the  early  part  of  this  century  have  showt  ^^"i* 
how  important  it  is  to  recognize  the  existence  of  such  pain,  accompanie»-^=?^ 
by  frequeut  and  causeless  vomiting,  as  a  pathognomonic  symptom  of  tubei 
cular  meningitis.     But,  in  fact,  this  symptom  connected  with  delirium  an» 
corna  is  an  indication  of  many  of  the  coarse  cerebral  diseases  of  infancy. 

Neuralgic  pain  is  rare  in  infanc\',  or  at  least  until  af^er  the  sixth  yea« 
when  headaches  of  a  migrainous  type  are  found  commonly  among  ovec^*^"*"^" 
worked  school-children,  or  as  a  seciuel  to  some  malarial  or  typhoidal  feve*" 
Trigeminal  neuralgia  is  more  iHnnimon  in  girls,  and  is  often  as'^ociated  wit  " 
eczema.     It  is  safe  to  assume,  however,  that  severe  head-pain   in  youn 
children  is  an  alarming  symptom,  esiK^ially  if  the  pulse  is  irregidar  an 
feeble.     The   headaclie  is  usually  general,  or   it   may  be  confintx^   to  tir 
frontal    region.     Intense  headache,  witli   associateil  photophobia,  sensor 
liyiienesthesia,   and   constipation,  is,   as    a    rule,   highly   characteristic 
meningitis. 

The  variety"  of  licadache  of  a  lighter  grade  which  appears  in  child 
after  the  third  or  fourth  year  is,  to  all  intents  and  purposes,  a  hemicnmi 
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is  develojKxl  by  fatigue  or  undue  strain  at  a  time  when   the  brain  is 

its  early  devehipnient,  and  is  aggravated  by  crrurs  in  diet  and 

^■n^emeot.     It  is  assoeiated  with  gastric  irritation,  nausea,  and  loss  of 

tff^^,  and  usually  begins  in  t!ie  morning.    In  many  rcsixx-ta  it  resembles 

die  ofdinaiy  sick-lu'ttdache  of  the  adult. 

There  are  other  fornLs  of  charaetcristic  jwin  which  require  notice :  the 
noK  important  of  these  18  that  refenxxi  hy  the  ehild  to  the  knee,  and 
fhieii  most  ofteu  indicates  some  affection  of  the  hip-joint  which  later 
^nHo(>!)  itf^df.  This  knee-pain  is  sometimes  very  severe  and  intermittent, 
libe  n^al  disease  is  apt  to  he  miu*kcHl  for  a  considerable  time. 
Oertain  pains  of  a  lesser  grade  oeeastoually  attract  our  attention,  and 
these  I  may  mention  the  tenderness  at  tlie  elhow  and  wrist-joint  in 
cams  of  chorea  which  are  not  rheumatic  and  seem  to  bear  no  close 
noeotioa  with  the  movements.  Neuritis,  which  is  so  common  in  the  adult, 
ill  lire  disease  in  early  life,  although  within  the  last  yeiir  I  have  had  two 
eHBib  young  children  where  the  i>aiii  was  awurately  hxalized,  and  in  one, 
of  idiopatbic  nature,  there  was  double  extensor  paralysis  of  the  forearms  as 
iiCRilt  It  15  rare  to  find  any  of  the  ordinary  forms  of  neuralgic  pain  of 
Af  tronk  or  extremities,  tliongh  the  eontril.nttors  to  Gerhaixlt  mention  a 
mwty  of  case»f  and  pandlels  are  found  fur  almost  every  kind  met  with  in 
life.  Bouchut  re[wrts  a  case  of  cervico-brachial  neuralgia  in  a  girl 
Fwe  yCAT.  Intercostal  neuralgia,  especially  of  the  twelfth  d(>rsjd  nerve, 
loMtsiotially  encountered,  and  heed  should  Ikj  jiaid  to  the  confusion  of 
■iDasrusts  with  actual  pulmonary  or  spinal  disease,  Eulenburg  reporting 
sfwrw  than  twenty-nine  eases  in  children,  Bohn  reports  a  case  of  lumbo- 
nriiralgia  with  zoster.  The  neuralgias  of  the  lower  extremities  are 
I  ulecure,  and,  as  a  rule,  are  symptomatic  of  morbus  coxarlus  or  neuro- 

DlSTmBAXrES  OF  Hearing,  except  in  their  association,  ai'e  not  worthy 

eatiTidfMl   comment.     Where  a  collection  of  acute  cerebral  symptoms 

upon  aural  disease,  of  course  the  necessity  fiir  making  complete 

I  of  thi*  condition  of  the  auditory  apparatus  will  be  s<^cn  at  once. 

There  is  a  form  of  eiiilepsy  which  originates  in  otitis,  and  in  wiiich  the 

ttHtics  an?  always  excited  by  irritation  of  the  meatus  or  dee{K*r  |>arts.     In 

tcawa,  not  only  should  the  aural  disorder  be  iovestigated,  but  it  is  well 

ftenainc  the  degree  of   psychical   disturbance  Avhich    is  commonly  a 

<lf  the  condition.     The  aeuteuess  of  hearing  should  be  estimated. 

I  aeningitis  it  is  very  decidcxl,  and  is  associated  Avith  various  hy|)erBe8- 

lu  certain  conditiMns  (y(  feeble-mi ndedness  it  is  dull,  or  there  may 

UbMiIuti"  deafness.     In  the  latter  ease  there  is  often  diminished  sense  of 

^aod  ftroell. 

DwrURBAKC^  OF  Yisiox  are  rarely  fully  recognized  until  the  child 

I  an  age  when  it  can  communic^ate  its  loss.     Certain  idiots  ai*c  l)lind 

birth,  and  their  eyes  do  not  follow  bright  objects  moved  before  them, 

iMP.iB  no  discomfort  produced  by  bright  lights  suddenly  brought  in 
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front  of  the  eyes.  In  siieh  cases  there  will  be  inactivity  of  the  pupiliw] 
In  other  cases  the  blindiK'ss  may  be  j?imply  j^sychical.  The  devehniiuent ] 
of  tiib*'raih>us  or  otlicr  brain  tumors  is  very  frequently  symptomatiiWHi  by] 
bhuduess,  and  ophthahuoscopic  examination  reveals  optic-nerve  dt^'ueratiou,.! 

THE   PSYCHOSES. 

Almost  all  the  mental  diseases  of  adult  life  may  be  duplieated  in  child'- 
hood.     In  Diakiug  this  assertion  we  of  eourse  exclude  tlie  degenerative 
affections  aetxjuipanied  by  coarse  destruction.     Emminghaus,  in  his  admi-"' 
rable  volume,  describes  the  various  forms  of  melaiiciitjlia,  mania,  paranoia, 
acute  dementia,  transitory,  jjeriodieal,  and  circular,  as  well  as  moral  in- 
sanities;!, while  no  fewer  thau  eleven   ])agcs  are  devoted  to  the  liysterical  h 
disorders  of  chihIhi.HK.1.      Fwblc-iniiidcdness  as  the  rtwult  ot'  idiocy  andV 
iml)ecility  is  quite  familiar,  and  is  |K'rhaps  the  most  common  form  of  in- 
fantile intellectual  disturbunee. 

The  diagnosis  of  iusiiuity  is  far  less  easy  in  childhood  than  in  adult  life, 
and  the  observer  is  very  apt  to  confuse  the  normal  emotional  and  moral  dis- 
turbance, which  Is  simply  considered  as  vieiousness,  with  something  mu<'h 
more  grave.    Among  very  young  children  it  is  a  matter  of  considerable  <lilli- 
eulty  to  discovJT  the  existence  of  delusions  or  hallueiuatious ;  in  fact,  hulluci' 
nations  ai*e  far  less  common  during  the  eiirlier  years  of  life  than  at  a  subse- 
quent period.     The  mania  of  ehildhoud  is  rarely  continuous,  but  during  its 
existence  is  syniptomatized  by  great  violent,  by  destructive  tendencies,  aud 
occasionally  by  attempts  at  suicide,  although  the  latter  are  more  character- 
istic of  melancholia.     It  is  well  to  L'stimate  properly  the  character  of  certain 
acts  of  purposeless  cruelty  which  ofleu  symptomatizc  the  moral  perversitm 
which  is  connected  with  the  various  grades  of  mental  disturbaooe. 
insane  children,  even  though  their  surrouudings  lie  of  the  best  kind, 
verj'  apt  to  inlliet  needless  pain  upon  thos<>  about  them,  to  torture  animals,' 
afterwards  manifest! ug  no  remorse.     Or  occasionally  among  epileptics  we 
fuid  what  may  he  ix^garded  as  a  pyromania,  (hough  a  pure  spirit  of  mis- 
chief is   the    usual    explanation.      It    is  well   to  question    tliese    subjects 
closely,  for  it  will  often  Ix^  foimd  that  they  possess  a  fair  amount  of  intel- 
lectual vigor,  and  that  tliey  are  quite  at  a  loss  to  explain  their  impulses  or    " 
morbid  tendencies.     Instimces  of  introsjx\*tive  insanity,  es|x;cially  at  the  ^ 
time  of  puberty,  are  by  no  means  uuconnuun,  and  occasionally  forms  of 
folk  dti  doide  are  reported.     Langdon  Down  speaks  of  a  child  whoee  -^ 
mental  peeidiarity  consistetl  in  the  fact  that  its  he  |>assed  a  dirty  beggar-  - 
man  in  the  stn.'et  he  was  afterwards  afraid  to  go  near  his  mother  for  fear  of 
contaminating  her,  and  he  ctmld  not  Ir*  i>ersuadetl  to  touch  her  at  all.     The-^ 
melancholia  of  childlnKxl   is  very  apt  to  be  syniptomatize<l  by  religious'^ 
delusions,  aud  rarely  by  delusions  of  j)ei*secution  and  cons|>iracy  :  and  thi3>^ 
is  notably  true  at  puberty. 

In   our  examination   of  patients   with  pubescent  insanity,  we  arc   tct^ 
observe  the  existence  of  a  possible  morbid  vanity  and  boast  fulness,- 
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tl  with  a  certain  hyjK>chondria.sfs  and  state  of  sclf-awnsation.     We 

lisfinpiish  insanity  from  hysteria,  whieli  latter  diflei's  but  little  from 

Ibt  of  iulult  life,  thongh  the  eonviilsive  variety  is  race.     We  are  to  tie- 

Imnine  the  existenee  of  the  latter  by  the  exhibition  of  certain  tests,  siieh 

n  die  suggestion  of  imnislnnent,  or  an  njjpeal  to  the  appetite  of  the  snl>- 

JBBl;  lod  in  this  eonneetion  T  may  speak  of  an  instance  of  hysterical  dys- 

pfclpis  which  had  lasted  for  several  montlis  and  wliieh  was  readily  cured  by 

iWofltT  of  a  piece  of  phim-eake.     The  exhibition  of  the  cautery  or  some 

•iHj  revulsive  will  often  make  the  diagnosis  jterfeetiy  clear.     In  th(»se  eases 

%)f  ronst  detect,  if  |X)8aible,  the  existence  of  hyperesthesia  or  of  nervous 

[jiwrtxia,  and  analyze  the  nervons  derangements  of  respiration  which  may 

Vj»n»cnt.     Sometimes  there  is  a  motive  for  deception  ;  and  this  should  be 

Aiwted  if  i^jHsible. 

The  iutellectual    condition  of  feeble-niindeil  child i*en  is  one  of  great 
It  is  very  often  irregular  and  one-sided,  there  l)eiug  perhaps  a 
brightness  and  extreme  development  of  some   faculties,  while 
idius  ape  correspondingly  dull.     Certain  feeble-raiuded  children  have  the 
fjurerof  improvisittion,  are  fond  of  music,  and  show  marvellous  proficiency 
4  irithmetic;  intricate  ealrnlations  are  perfoi*m«l  in  an  incredibly  short 
9fax  of  tttncy  and  some  subjects  of  tins  kind  can  multiply  three  figures  by 
<&nse  figiiit!8  as  soon  as  written  npou  paixM*.     lu  other  ways  they  |K>ssess 
iidJe  judgment,  are  td\en  rcgaixUess  of  the  loss  of  friends,  though  ordinarily 
lActionate,  are  sly  and  very  mischievous,  and  ]>ossess  deficient  morals. 
Seme  of  tlicm  make  little  muscular  e,xertion,  and  even  when  the  time  comes 
fcr  them  to  walk  they  do  not  do  so.     Thei-e  is  usually  a  h\-|>ci*sem'etion  of 
«Bti\'a,  so  that  they  drool  at  the  mouth.     They  examine  objects  presentetl  to 
them  in  a  peculiar  way,  reminding  one  of  monkeys,  and  it  is  a  common 
trick  for  thera  to  feel  tlie  shape  and  nature  of  olytrts  by  the  tongue  (Down). 
nK*re  is  a  rai'e  form  of  infantile  dcnicntin  of  an  acute  character  which 
fkuM  not  Ijo  confused   with  congenihil   conditions  of  ieeble-miudeduess. 
Tli*^  rhild,  usually  a  female,  is  overtaxwl  during  development,  and  presents 
J  train  of  symptoms  Wgimnng  in  the  debility  which  follows  couvaleseeuee 
tcnte  disease,  often  typhoid  or  scarlatiim,  and  ending  in  amentia, 
are  outbursts  of  fury,  mental  mnfusion,  loss  of  memory  and  com- 
mon, and  stupid  silence.     Cataleptic  rigidity,  anomalies  of  cii^eula- 
kjwercd  temi)cratnre,  salivation,  and  vacancy  of  expi'ession  occur  at 
time  or  other. 

MOTOR  DISTURBANCES. 

PomU  of  Ddermination. — The  estimation  of  the  degree  of  loss  of  power, 
'ftlicther  jKiresis  or  complete  ^laralysis,  whether  the  imralysis  is  idio-mns- 
or  of  central  origin  (to  Ik*  dctenuiufHl  by  ele<'tricity) ;  the  as.sociation 
^hy  with  jianilysis;  the  lom  of  spwial  mus<'ular  function,  or  asso- 
ctHni  loaaes ;  the  course  of  a  progressive  jMiralysis ;  the  determination  of 
rrtrogreaHJon  ;  the  nvnsnration  of  hwt  power  (by  means  of  the  dynnmom- 
which  IS  unreliable,  and  of  value  only  iu  conii«irison)  j  the  apjjrcciation 
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of  the  course  of  spasm,  whether  local  or  general ;  fibrillary  (idio-miiscular 
can  be  evoked  by  slapping  muscles),  systcmiitic  spasm;  the  JeterraiQatiou 
of  incooitliuatiou,  as  seen  iu  the  gait  or  in  the  movements  of  the  upper  ex- 
tremities (can  l>e  tested  hy  making  the  patient  perform  acts  of  precision, 
or  those  requiring  neat  localization).  Pai*aduxieal  movements  ;  chin,  wrist, 
alwloniiual,  crcmasteriL'  (in  boys  after  puberty)  reflexes,  knet»-jcrk,  aukle- 
clouus ;  whetiier  reflexes  are  increased,  absent,  or  transferred. 

The  metliods  for  ascertaining-  the  condition  of  the  reflexes  differ  in  no 
way  from  those  employed  iu  acbilt  life.  It  is  always  beat  to  suspend  the 
legs  over  the  edge  of  a  table  or  chair  when  the  knee-jerk  is  to  l)e  produced, 
and  iu  this  position  we  may  also  determine  the  condition  of  the  reflex  in 
the  teudo  Achillis.   (Fig.  1.)   The  child  should  be  placed  well  on  the  table, 


Fio.  1. 


■■^^^ 


so  that  there  may  be  no  general  shock  given  to  the  thigh.  The  ankle-clonus 
may  be  evoke<:l  in  the  manner  depicted  iu  the  cut.  Sudden  and  forcible 
ptt'ssurc  should  be  made.  Sometimes  when  the  foot  is  first  extended  the 
subsequent  flexion  will  give  rise  to  the  clonic  spasms  much  more  quickly. 


ELECTRICAL  DIAGNOSIS. 

For  diagnostic  pnr|X)se8  the  medical  man  should  be  provided  with  a  gal- 
vanic battery  of  at  least  thirty  cells,  and  au  induction  apjiaratus.  Pole-corda 
for  either,  composed  of  fine  cx>pper  wire,  are  to  l>e  sckited,  in  preference  to 
the  ordinary  woven  tinsel  conductors  usiuilly  supplitd  with  the  dieaper 
iustrimicuts^  In  addition  to  these,  suitable  clccti'odcs  (Fig.  2),  one  of 
which  at  least  is  to  be  provided  with  a  key  for  ojiening  and  chisiog  the 
current,  will  meet  every  need.  It  has  Iwcn  my  custom  tor  several  years  to 
use  as  simple  au  apparatus  as  possible,  and  1  have  there foix*  discuixled  the 
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•* table-boards"  supplied  with  iisc»lcss  switehcs  and  intermpdng 
and  I  now  cinplny  fur  diagnostic  purposes  the  ^^Ivanie  battery 
«1  Witer  rheostat  aud  a  galvauoraeter  (that  of  Gaiffe  being 
pod^  the  best),  while  the  simple  milliampi^remetor  of 
BttRtt  of  Xew  York  iiiwt.s  every  iiidieation,  though  ihe 
Igvia  are  somewhat  diffieult  to  read.  The  milliami>^i-e- 
tma  k  placed  within  the  circait,  and  we  are  enabled  to 
mdexsrtly  tlie  amount  of  resistance, — a  mucli  more  exact 
tttbodtLaa  the  old  one  of  t^jlculattun,  in  which  the  niim- 
Wofivlk  used  was  taken  iuto  consideration.  The  nneer- 
fciilj  of  tJic  old  way  can  be  readily  imagined  wlu-n  we 
fpndate  the  fact  that  the  electro-motive  forces  of  no  two 
^  or  kinds  of  cell  in  use  are  exactly  the  same.  The 
meofluremeot  by  the  milliampt^remeter  is  always 
I,  no  matter  what  the  soniTe  of  power  may  be. 
D  electrical  diagnosis  we  are  to  estimate  the  quant ita- 
iHtictioos  as  well  as  the  qualitative;  and  I  refer  my 
to  any  of  the  modern  treatises  npon  electro-thera- 
for  more  extended  information.'  We  are  to  fmd  the 
litioti  of  sensibility  to  both  galvanic  and  induced  cnr- 
iid  to  detect  hyjienesthesia  or  amestht^ia ;  but  the 
Table  of  this  agent  in  diagnosis  is  in  the  detection  of 
ifwl  tone  of  nerves  or  the  existence  of  muscular  dcgen- 
iim,  t4.>  fix  the  degree  of  such  changes  and  to  trace  their 
and  to  detect  the  first  indication  of  a  return  to  the 
state.  Then,  too,  the  important  cpicstion  is  deter- 
lacd  whether  a  degenerative  condition  be  a  peripheral  or 
idio-miiscular  one,  or  whether  it  is  due  to  a  suspension 
rihoUtiuu  of  ner\'e-supply,  or  ^vhether  the  distal  muscular 
i«  de|>endent  upon  some  cerebral  or  spinal  disease. 
in  sj)ecial  artich^  will  be  minutely  gone  into, 
preface  their  discussion  by  a  brief  reference  to 
p behavior  of  muscles  when  subjected  to  galvanic  stimula- 
tx  the  risk  of  reiterating  doctrines  which  may  be  cou- 
trite. 

t<!!9t)ng  the  integrity  of  a  muscle^  we  are  to  observe 
T  and   kind  of  contraction  which   follows  the 
or  ch,>»ure  of  the  current*  which  places  it  in  the  con- 
Aijo  of  **(«teIectrot(tno8"  or  "  anelnctrotonos/^  the  terms 
t*)  the  state  of  contraction  while  influenced  by  the 
i>r  antxle.     A  variety  of  abbreviations  have  come 
for  the  pnq)ose  of  working  out  fnnuuhe  of  mus- 
I  <nlir  oontniction,  which  are  as  follows:    Ka;=  cathode,  A9=anmle,  S 


>  See  the  admirable  works  of  Amidon,  Bartholow,  or  BirdsaO. 
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(or  CI) ^ " closing,"  O^" opening,"  Te  =  tetanic  contraction,  Z  = 

tractiiin,  Z"^a  stronger  contraction,  z^a  weak  contraction.     The  tatl 
dal   pole  produces  in  the  normal   state  the  most  vigorous   contraction 
closure  of  tlie  circuit,  whilst  the  reverse  is  true  of  the  anode.    Most  auth^ 
name  three  grades  of  excitability  which  is  the  result  of  a  stimulation 
motor  nerves. 

"In  the  first  grade  tlie  weakest  current  which  will  cause  a  contract i<j|^ 
is  a  catljudal  closing   contraction,   KaSZ  (Ka,  cathode ;    S,  Schlicssu 
closing ;  Z,  Zucknng,  contraction),  and  no  tHjutraction  can  he  effectwi 
the  anode.     In   the  hUentiediate  yrade  the  current  is  one  in  whieli  \h 
cathode  causes  stronger  contraction  on  closure,  but  no  coutractiou  on  o[>ca« 
ing,  KaSZ',  ufiilst  the  auode  causes  slight  contractions  btjth  on  opewDg 
aud  closing,  ^VnSz  and  AnOz.     In  the  highest  grade  the  eurrcut  irf  one 
that  clauses  a  tetanic  ciiutniction  on  cathodal  closiug,  and  a  feeble  cathdal 
ojK'niiig  ctjutraetioii,  KaSTc,  KaOz,  whilst  ou  aniKlal  oijcning  and  clusinif 
decided  coutmc-tiuns  occur,  AuOZ,  AnSZ. 

"Such  are  the  normal  formulte  to  l>e obtained  from  nerves  accessible fia 
galvanic  excitation.  The  stune  are  true  of  the  niust^le,  for,  as  hius  already 
been  stated,  the  muscular  coutiaetion  is  tlie  same  whether  the  stimulation 
be  dired  or  indtnd.  It  is  evident  that  the  i-eactious  to  galvanic  stimula" 
tiou  are  largely  atfected  by  the  current  strength,  and,  as  the  formulse  arff 
constant  ihv  the  diftercnt  dcgixics  of  excitation,  wc  are  provided  witb  an 
exact  method." ' 

^o  such  rules  govern  us  in  regard  to  the  excitability  of  the  muscle  ta 
faradic  stimulation.  Its  importaiice  consists  only  iu  its  prcscncr  or  absein 
and  In  its  relation  to  the  state  of  galvanic  exritability,  aud  this  may  ' 
studied  to  advantage  iu  those  interesting  conditions  iu  wldch  the  "reactiol 
of  dcgencratittn"  is  found.  It  is  well  to  kwp  aceurate  notes,  and  jKThflpf 
charts  which  iuditate  the  condition  of  the  muselcs  at  various  times. 

ilany  of  the  paralyses  of  adult  life  occur  in  the  ehild,  although  tl* 
pathological  causation  is,  of  course,  ditferent.  Infantile  hemiplegia,  which 
is  often  due  to  mechanical  pressure  and  generally  to  rupture  of  oaeof  tlji 
meningeal  alter ics,  is  less  rare  than  that  producc-d  by  a  lesion  of  iliedfciJer 
cerebral  substaiiec,  which  is  usually  of  slow  ajJiK'arance  and  dei>eiKlent  iipa 
tumor.  Such  paralyses  occur  !>efiire  birth,  or  even  afterwards,  and  aretlio 
which  result  in  general  asymmetry,  even  though  the  muscular  jwvrer 
restored  to  a  great  extent  in  adult  life.  The  hemiplegias  are  nearly  alwaV 
cormeeted  with  rigidity  and  increased  irritability  of  the  ivflexes, — in 
woixls,  they  are  spastic.^aud  if  they  be  of  very  early  origin  there  is  almi 
sure  to  be  si>me  deformity.  Of  Gowei'S*s  eighty  cases  it  was  more  cuuini 
in  girls,  and  iu  thrcn^'-fifths  of  all  the  cases  the  onset  was  during  the  ti 


^  Bcncdikt,  HaBdbut.'h  Ocr  Elektrotherapie,  p.   81,  and  Irauskliun  in  Banhobl 
treatUe. 
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tiD  jwn  of  life.     There  U  another  form  of  licnilplegia  which  is  quite  apt 
to bi assix'iaU'd  with  chorea  and  whicli  may  be  c^f  embolie  nrigin.     This  is 
jmlr  m^n  before  the  seveulh  year,  and  Hj  Ity  no  nituny  always  a  si'riuiis  or 
H^ivod  affiiir,  especially  if  there  be  no  large  itMitral  lesion. 

In  ven*  young  children  jianiplegia  is  souiethiug  uncriiumon,  if  we  except 
ivarirty  described  by  Erbaud  known  as  spastic  spinal  pamUsis,  in  which, 
I  to  the  I066  of  jKJwer,  there  are  adduction  of  tlie  lower  exti-eniities,  aud 
'  or  lew  gcDera!  spasm  and  v<tl(intary  movements.     In  such  cases  the 
I  an?  exaggerateil,  the  sensibility  is  normal,  and  the  child  has  ordi- 
f  control  over  his  bowels  and  bladder. 

a  thing  as  ordinary  transverse  myelitis,  except  from  injim*  or  the 
Bion   resulting  from  Pott's  disease,  is  comparatively  rare,  although 
times  meet  with  it  as  a  sequel  of  some  of  the  fevers ;  it  hardly 
r  occurs  as  ao  idiopathic  ci:>ndition. 

loubtcdly  the  greatest  number  of  iufantilc  aflct'tions  of  an  akinetic 
arc  those  of  jjolio- myelitis  acuta,  aud  we  find  this  clearly  shown  by 
I  of  public  JDstitutitms  and  dispensaries.  Such  imtients  may  pre- 
iofjKiresis  and  atrophy^  the  retrogressive  history  of  the  former 
acpcftaiuable  fn»ra  the  jKirents.  The  atrophy  is  often  extrcmCj  and, 
}  caae  be  at  all  confirrae<l,  there  will  be  an  entire  absence  of  electrical 
AKtioiiA.  In  these  the  knee-jerk  is,  as  a  rule,  absent,  and  in  this  respect 
(W  dtignofits  may  be  made  from  certain  moof>plegias  or  limited  parcscs 
tf  cerebral  origin. 

The  diagnosis  of  wasting  diseases  from  true  infantile  paralysis  should 
:  lie  difficult,  because  of  the  aliscnce  of  paralysis,  the  susceptibility  to 
i^-al    stimulation,  and   the  general  character  of  the   atrophy,  in  the 


liy-hyprtrophic  paralysis  of  course  presents  tlic  deformity  so  well 

B,  ill  association  with  atropliy  of  parts  once  invaded,  aud  by  absence 

reflexfs,  while    sensation  is  conserved.      Here  the  chief  paresis  is 

Itatiie  ^luulriceps  and  tiie  muscles  of  the  back.      Progressive  muscular 

hy,  itu  iar  as  I  know,  is  a  disease  unknown  in  childhootl  (exeept  cer- 

larp  hereditary  forms),  and  m'c  may  exclude  this  from  consideration. 

peripheral  jiaralysea  of  childluK^d,  thuugh  common,  are  ordinarily  of 

Dl  cHussition  from  those  of  adult  life.     They  are  usually  t!ie  result  of 

e,  either  from  violence  exhibitt^l  tluring  delivery,  or  from  injuries. 

tltese  may  be  mentioned  paralysis  of  the  deltoid,  or  of  the  muscles 

up|HT  extremity  supplic<l  cs|K'<'iully  by  the  musculo-spiml  nerve. 

iiises  in   which  tfie  dislocation  of  tiic  Immenis  as  a  iTsult  of 

Muring  delivery  may  give  rise  t<j  uervc-prcssure  and  a  resulting 

p»»wtT  which   is  often  very  intractable.     Paralysis  of  the  lower 

ttity  fnnn  corrci?.pondiiig  causes  is  cjuite  rare. 

the  diagnosis  of  infantile  paralyses  of  all  kinds,  we  may  avail  our- 
I  of  the  ?anie  valuable  agent  that  is  of  so  much  u^  in  disorders  of 
ility  in  the  a<lult, — namely,  elwtricity  j  but  its  employment  is  a  much 


dectnxleB  should  have  a  small  end^  so  that  the  current  may  be  oonntMi 
M  much  as  jKwssible.     (Fig,  3.)     With  older  iibildren  the  examiimiion 
matter  of  less  dliieultj. 

T(M)  miu'h  iinpirtance  cannot  be  attached  to  a  careful  coustderation 
all  the  slight  actions  of  the  cliild^  and  sometimes  it  manifests  its  w( 
UDOonsdously.     It  is  well  to  take  moulds  of  muscular  contour,  not  only  for 
the  j»ur|xjse  of  diagnosis,  but  also  to  record  the  possible  improvement  that 
luay  lollirtv  trratmeut ;  fine  Imd  wires  may  he  applied  to  both  sides  aiw 
ucijustcd,  awl  uu  their  removal  traces  may  be  taken,  which  should  be  pre- 
served  for  future  reference.     By  this  meaus  muscular  flatness  and  wasting 
are  showu  very  Ijcautifiilly.     The  length  and  amount  of  contiucture  of  th© 
exfremiticH  should  Ix?  determined  by  accurate  meusunition  ;  tlie  existence  of 
atrophy  and  tibrillary  contractions  should  be  carefully  noted,  and  in  esti- 
mating (he  cause  of  contractures  and  joiut-enlargements  the  pfjssibllity  ol 
their  Ix'ing  hysterical  should  be  taken  into  eonsideratiou, — for  1  am  coo 
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hysteria  is  much  more  commou  in  children  than  is  generally 


an  with  akinesis  it  is  alwavs  im- 


Fio.  4. 


>  examine  the  reflexes,  and  it  nrny  be 
these  are  generally  more  active  in  ehil- 
I  in  adulta:  to  elicit  proper  resiKinses 
provide  ourselves  with  lu&truments  of 
dicac^'  than  tlioae  used  for  older  jH^rs^ins. 
ivily- weigh Uxl  |>ercuasion-hamraer  is  to 
red  %o  one  that  is  likely  to  jar  the  entire 
Ig.  4.)  Ankle-cloniij?  in  eliiidren  is  jx?r- 
Dore  importance  than  the  increased  knee- 
aeute  polio-myelitis  aud  pseudo-hyper- 
mlysig  the  reflexes  are  ordinanly  lost, 
moist  of  the  other  pareses  they  are  in- 
This  is  notably  so  in  8|:ja.stic  spinal 
aod  the  unsystematized  fc^rms^  as  well 
In  eonnection  with  the  akineses  of 

,thie  kind  we  usually  observe  very  conspicuous  circulatory  dis- 
orders mauift^ted  in  lowering  of 
surface  tcm|>t*rature  and  mottling 
which  is  increased  by  exposure  to 
the  air. 

The  instrument  of  Brissaud 
(Fig,  5)  enables  tlie  oljser\'er  to 
mtasiire  accurately  the  force  aud 
the  time  of  the  knee-jerk,  and 
the  rate  of  transmission  of  the 
motor  impulse.  It  ctmsists  of  a 
iau'shaped  board  having  at  its 
inverted  aj^x  a  spring  with  elec- 
trical communication  with  an  elec- 
trical stylus  an*1  myograpliiura. 
The  spring  sniijeriorly  terminates 
in  a  rod  capped  by  a  hammer. 
This  rod  can  l>e  detained  at  dif- 
ferent points  of  a  rpiatlrant  with 
ratchet  notches,  and  may  be  re- 
leased at  the  wnll  of  the  operator 
by  pressure  n|>on  a  trigger.  The 
force  of  the  blow  is  indicated  in 
pounds^  and  depends  n|K>n  the  ten- 
sion of  the  spring.  At  the  precise 
;  At  wiiich  the  blow  is  struck  upon  the  patellar  tendon  the  electric 


trsTt  ArrkMMvn  fob  BcGwrKRiNo   the 

-A,  Un  »h»ped  bo&rd;  B,  ntchctH-atch 

n;  i\  perronioo<liunm«r;  D,  elecinc&t 

with  Of  ogrnphium ;  JS,  Irlgger 
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DtstuHjaiKTe  of  co-oixli tuition  are  rare  in  childi^n's  di^*ases,  excq 
whero  thev  cxiat  as  a  symptuiii  of  licre<litarv  ataxia,  or  with  cerebella 
disi>ase.  The  same  rules  that  apply  to  the  examination  of  adults  ma 
be  followwl  here,  for  such  tests  rarely  apply  to  subjectivity.     Great  oai 


should  l>c  taken  in  distinguiahiug  e^rtain  had  habits  of  movement  from 


■M 


actual  loss  of  mustnilar  sense  or  of  eo-ordination  proj)er.  The  defect 
co-ordioatiou  in  children  of  feeble  mind  is  not,  as  a  rule,  due  to  any  otlif 
defect  thati  that  of  a  purely  mental  natiu'e.  Thei^e  are  eases,  however,  o: 
disseminated  sclerosis  in  which  in  addition  to  the  motor  disturhanci'S  tiiM 
is  scanning  six'ceh.  ■ 

Conditions  of  exalted   motility,  such  as  f?pasm  and  convulsions,  anp 
rather  difficult  of  diagnosis,  and  es])ecially  the  latter.     The  excitahilitj  i 
the  young  diihl,  and  its  impressionability  to  all  forms  of  i>eripheral  excilj 
merit,  make  it  liable  during  the  early  years  of  its  life  to  convulsive  an 
spasmodic  seizures,  which  may  be  temporary,  or  may  continue  for  some  tin 
finally  becoming  epileptic.     The  duration  of  the  tonic  stage  of  iiifauti 
convulsions  is  a  strong  characteristic,  and  there  is,  as  a  rule,  verj'  lid 
opp4)rtunity  to  localize  in  very  early  life  the  situation  of  the  cerebral  lesio 
In  those  <'ases  where  the  irritation  of  dentition  or  gastric  disorder  is 
exciting  cause,  we  find  that  the  convulsions  are  reiK?ati^,  and  bear  a  oerti 
relationship  to  the  intensity  and  duration  of  the  peripheral  disoitlor, 
clinically  there  is  very  little  that   Is  distinctive.     The  surface  is  iisaa 
jmle,  the  pupils  are  dilate<l,  and  the  muscular  convulsions  rather  marka 
It  is  important  to  distinguish  the  convulsions  which  are  ordinarily  d("!5t| 
nated  as  eclamptic  from  tlufse  which  are  symptomatic  of  true  orgauio 
ease  of  the  brain,     Tlie  former  are  ofYen  easily  explained  by  the  ccssatifl 
of  the  morbid  condition  after  the  removal  of  the  cause.     The  profoii 
disorders  of  early  childhood,  when  such  great  demands  are  made,  imiili 
an  unstable  condition  of  the  gray  matter,  with  discharges  upon  the  slighto 
provocation,  and  when  the  general   constitutional  condition  is  lowen?d 
any  way,  or  there  is  an   unusual  tax  upon  inncrv^ation,  we  find  that  I 
common  expression  of  such  demand  is  an  epileptic  paroxvj'ni. 

It  is  well  to  determine  the  connection  of  rickets,  that  familiar  conditlt^ 
manifested  by  imperfect  bony  development.     Gowers,  in  speaking  of  1 
connection  of  rickets  with  convulsions  in  children,  says,  "  The  essenti 
element  in  rickets  is  defective  development;  the  perversion  of  develo 
ment  that  occurs  {cr/,,  in  the  Iwnes)  is  secondary  to,  and  c«jnse(|ueDt 
its  defect.     At  the  time  at  which  this  constitutional  state  chiefly 
structural  development  of  the  nervous  system  is  complete.     But  it  is  pP 
able  that  functional  capacity  is  only  fully  developed  af\er  structural  pe^ 
fection,  and  the  paHs  last  developtxl  may  suffer  from  the  general  deli 
in  development  more  than  those  parts  that  have  been  longer  perfect  i 
longer  in  full  use.  ...  It  is  certain  that  in  rickets  tliere  is  exc 
activity  of  the  centres  of  the  brain  and  coi'd  on  which  reflex  spasm 
convulsion  dej)end.     It  is  probable  that  the  morbid  teodenc}'  is  exalted 
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an  inherited  neurotic  disposition.  We  must  except  those  I'orms  of  eclampsia 
that  occur  bc-tweea  the  sixth  and  eightwnth  moDths  of  life." 

Cowers  and  others  do  iHJt  attach  as  much  importance  to  irritation  of 
the  first  dentition  per  se  as  to  the  rachitic  state  itself  It  is  nndonljtedly 
true  that  in  a  debilitattxl  child  any  periplieral  irritation,  such  as  that  pro- 
duced by  the  presence  of  iiitestinat  worms  or  of  imligestible  food,  may  be 
alone  sufficient  to  give  rise  to  a  tempomry  fonn  of  eelamjisia. 

"We  find  that  in  children,  especially  those  in  the  marasmic  state,  where 
there  is  excessive  cerebral  amemia,  roiivn!sions  may  l*  produced. 

It  is  important,  as  I  have  said,  to  make  the  distinction  between  these 
lighter  grades  of  trouble  and  the  epileptoid  state  when  it  owes  its  causation 
to  some  organic  disease  of  the  brain.  In  the  latter  instance  the  diagnosis 
may  be  p<^>8itively  made  when  the  convulsions  are  unilateral,  or  when  they 
are  connected  with  other  evidences  of  destruction  of  the  nervous  tissue, 
saeli  as  jmralysis  or  psyehii-al  derangement.  There  are,  however,  a  large 
number  of  cases  of  extensive  brain-disease  in  which  there  is  no  evidence  of 
one-sided  seizure.  There  is,  at  first,  more  or  less  regularity  in  the  occur- 
rence of  the  fits,  and  after  a  time  they  acquire  the  periwlical  character  of 
genuine  epilejxsy.  In  such  cases  it  is  well  to  make  an  oplithalmoscopic  ex- 
aminatiou  for  the  purpose  of  determining  the  possible  existence  of  fundal 
lesions,  and  we  should  never  neghxt  to  ascertain,  if  possible,  the  existence 
of  scars  or  other  evidences  of  head-injury  and  the  family  history  of  pre- 
disposing conditions,  Soraetimes  trai-es  of  congenital  syphilis  may  be  found 
^*'hirh  will  make  the  awnracy  of  the  diagnosis  almost  a  certainty. 

While  tremor  is  almost  unknown  in  early  life,  we  find  certain  irregular 
jactatory  movements  which  symptomatize  the  disease  known  as  chorea, 
^vliich  is  corrcspyndingly  rare  in  adult  life.  It  is  unnecessary  to  refer  in 
detail  to  the  diagnostic  points  of  this  most  common  of  diseases.  It  lx^- 
nooves  us  to  study  the  ass*)ciation  of  such  movements  with  rheumatism 
*ri^  canliac  disturbanct^s,  the  possible  existence  of  overwork  and  malnntri- 
^•OD,  and  the  climatic  influences,  Ivearing  in  mind  that  the  disease  makes 
*t«  appearance  in  the  spring,  as  a  rule,  and  that  it  is  not  unusual  for 
^<2^-eral  relapses  to  occur.  We  must  take  into  account  the  possible  exist- 
^•iee  of  an  a.ssociated  weakness  of  the  right  half  of  the  bwly,  which, 
**Owever,  must  not  be  confoundetl  with  a  genuine  hemiplegia  of  cerebral 

For  the  estimation  of  tremor  and  its  graphic  registration  I  have  devised 
^t3  instrument  which  is  useful  as  a  clinical  myograph  in  rn.  (Fig.  6.)  The 
*tjdia-rubber  bulb  is  held  in  the  hand,  or  a  corresponding  elastic  ajiparatus 
^%  applied  to  other  parts.  By  compression  of  the  air  in  a  Marey  tamb<:)ur, 
^veu  the  most  delicate  movements  are  registered  on  a  piece  of  paper  which 
(>asses  before  a  stylus. 

The  condition  known  as  post-hemiplegic  chorea  is  rather  a  disease  of 
^<iult  life,  and  the  movements  are  finer,  and  in  their  clinical  character  more 
5*.pproach  tremor  than  chorea  proper. 


r^j 


Tne  Authob'8  Dn«i,M0ojiAPH.— ^,  rubber  ball;  ff,  tube  connecting  with  tambour;  C.  tiiob^t:^  «boni; 
A  regiBlertngstyhis;  £,  barrels  carrj-Iug  paper;  F,  box  contaiuitig  clock-work;  O,  paper  wUhi 
markings. 

We  must  also  recognize  the  climatic  influences,  and  bear  in  miod  that  im:      '^  *■] 
essentially  a  disease  of  very  early  life, 

SPEECH-DISTURBANCES. 

The  speech-disturbances  of  childhood  are  of  three  kinds, — the  ci/Gt~^^^Hj 
which  comprises  the  purely  psychic  disortlers ;  the  parali^tie  or  ataxic^  wh«: 
originates  in  the  disorder  of  the  motor  centres  or  co-oitlinating  apparati^^^ 
and  the  d  if  sialic  (stuttering). 

Aphasia  in  young  children  is  a  rare  affection,  and  of  course  little  or    ""^  "** 
success  will  follow  our  attempts  to  dtagnose  such  conditions  as  alexia,      '^-'> """ 
mstance,  unless  the  child  be  well  on  in  years.     The  psychical  difficul  M^  -^f^** 
are  much  more  likely  to  be  those  dependent  ujion  some  mental  dcficien:r:^»^0'» 
and  are  expressed  in  paraph rada  and  echolaIia,or  ataixlincss  in  interj>ret:*^  '^'"S 
symbols  aud  applying  them.     We  must  bear  in  mind,  in  examinatioi*:^— '  ^^ 
these  cases,  that,  unlike  the  adult  aphasias,  they  occur  with  iniperfecC^**  ^'' 
limitetl  development  of  faculty,  aud  it  is  tlicrefore  iroiM>9sIble  to  apply         the 
same  diagnostic  rules  that  wc  use  in  cases  of  adult  speecli-disturhanoe        •^* 
cortical  origin. 
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Wf  vhoM  be  cart^ful  to  distinguish  triio  cerebral  dcfcx'ts  from  those 

riifb  arc  the  result  of  vicious  training,  wliere  foolish  mothers  encourage 

tkrtf  foang  children  in  the  use  of  Ijaby  synonymos, — a  liabit  which  is  some- 

liiBw  ki'pt  up  for  several  years.    I  have  seen  acfiild  who  was  pamde<I  before 

r-  rdf'aiiil  made  to  go  through  its  iM^rformance  of  talking  in  a  *'  language" 

-I'j  ioriuwi,  which  was  to  all  iuteiits  and  purposes  a  geuuine  pani[>hrasia. 

Till*  Md  liati  been  encouragetl  to  formulate  a  hybrid  means  of  communi- 

atiiiii  rith  another  of  the  same  family,  and  the  new  tongue  was  usetl  for 

thtir  liiile  wnfidenoes,  and  in  fact  so  constantly  that  it  was  several  years 

Mm  tiie  child  could  learn  to  speak  grammatical  English.     A  remarkable 

CSMB  iif  this  kind  was  reported  some  years  ago  by  the  late  Dr.  Edward 

Boo,  uf  Allmny. 

la  ooaes  of  true  cerebral  speech-defect  we  may  sometimes  find  an  asso- 
peciiliarity  in  handwriting,  which  was  first  pointed  out  by  Ireland 
ocb^rs,  and  which  has  been  descrilx^l  by  tlic  German  writers  under  the 
of  npicgefiK'knJlf  or  niirror^writing,  I  have  met  with  two  or  three 
cximph^s  of  tliis,  in  which  the  child  not  only  invariably  wrote  backward, 
botmadf  drawings  reversing  the  relations  of  objects. 

Th**  ataxic  disturbances  of  siw?ech  may  be  foiintl  as  a  result  of  sclerosis 
licii  ftimetimes  follows  starlet  fever,  or  in  connection  with  aggravated 
In  the  latter  case  it  is  not  uncommon  to  detect  some  explosive 
uni,  and  prssibly  the  disturbance  of   phouatiou  which  has  beeu 
MCNUititl  for  by  laryngeal  chorea. 

A  viriety  of  S|jcech-embarrassraent8  which  come  under  the  head  of 
JBiUlia  (stammering)  or  dyslalia  (stuttering)  depend  not  only  upon  mechan- 
klal  Imt  often  also  upon  mental  defects.  It  is  well  to  determine  whether 
he  cleft  [mlate,  pharyngeal  or  nasal  disease,  enlargement  of  the  tonsils, 
in  abbreviated  frjcinmi  which  gives  rise  to  tongue-tie.  The  common 
fciw  are  the  following  ;  ialltng,  wliere  r  is  substituted  for  the  consonant 
iiQQd»;  tamlidansmuj^,  where  there  is  an  inability  to  pronounce  ! ;  rAr'ni^mtw, 
'iich  gives  rise  to  nasal  intonation  and  is  dependent  ujx)n  some  obstrnc- 
^',  rhofncUmus^  where  the  letter  r  is  imperfectly  pronounced,  and,  as 
f<ittT  has  pointed  out,  the  use  of  the  guttural  r, — the  former  being  pro- 
^*wl  by  the  vibration  of  the  uvula,  the  passage  lx*ing  obstructed  by 
A?  tp|«roximation  of  the  back  of  the  tongue  to  the  soft  palate,  the  lattci* 
W  th?  vibration  of  the  tip  of  the  tongue  against  the  hard  ]>alate ;  stig^ 
toiimttf  (lis]jing);  gammacismttSf  where  t  and  d  are  used  instead  of  k 
•ud  J,  rtr. 

The  imjiortance  of  recognizing  the  condition  of  the  organs  in  these 
AtBiltar  defet'U*  of  fii)eech  cannot  be  over-estimated.  Sometimes  the  tongue 
i  brpertrophk'<l  in  connef'tion  with  other  appearances  suggestive  of  idiocy 
Of  fPrtmistii.  Again,  we  shall  find  paralysis  of  this  member  attended  by 
difficulty  of  protrusion,  or  there  may  be  some  irregular  or  imperfect  mus- 
nhr  t>i.tUm.-tion  interfering  with  phouation  which  is  the  result  of  diph- 
tikmtk  i*ATu\vs\&  or  some  more  obscure  disorder. 
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The  existt^oce  of  mutism  may  depi^tid  ujxjn  absolute  deafness,  upC 
8uch  mechanit^l  defects  tif  the  i^iK?et*li-apparatus  as  I  have  describe<l,  « 
upon  moDtal  defects.  Aectirding  t4J  Downs,  thirty-six  per  cent,  of  feebl 
minded  elnldiTii  are  dumb,  thirty  per  cent,  epeak  indistinctly,  and  not  moi 
than  twenty-eight  per  cent,  speak  fluently. 


VISUAL  AND  AUDITORY  DEFECTS. 


4 


3 


The  same  diagnostic  rules  which  govern  us  in  aduU  cases  hold  goo 
with  those  under  consideration.  We  are  to  remember,  however,  that  i 
children  there  is  apt  to  be  more  or  less  weakness  or  s|Mism  of  some  museic 
of  the  eyeball,  which  has  no  cotinectiou  with  central  disease,  and  it  is  ahvay 
best  to  wait  in  a  ease  of  long  chrouicitv  until  the  child  attains  an  a^e  whe; 
attemjits  at  correction  may  be  jnade  by  means  of  glass(?s,  excluding,  if  |x>g 
si  hie,  the  particular  symptom  Liefore  we  can  attach  any  imi>ortance  to  it 
presence  or  association.  A  recent  case  which  fell  under  my  observation  i 
an  illustration  of  this.  A  child  of  two  years  presented  a  paralysis  of  tli 
upper  extn-mity  which  had  been  pronounced  by  one  physician  to  Ix*  of  cen 
tral  origin.  After  two  careful  examinations  I  came  to  the  conclusion  tlie 
it  was  a  genuine  peripheral  j>ara lysis  due  to  pressure  and  injur}^  receivetl 
its  birth.  Six  months  after  this  diagnosis  the  child  presented  an  interi 
strabismus  of  the  right  eye,  which  somewhat  staggered  my  l>elief,  and 
promptly  sent  it  to  an  oculist,  who  considered  it  to  be  an  extra -cerebi 
defect,  but  counselled  the  use  of  glasses  at  a  subscfjucnt  j)criod.  Th 
paralysis  of  the  dehoid  and  npper-arm  muscles  disap^K^ared  in  time,  aoi 
the  sipiint  was  cured  by  properly-applied  prisms.  \ 

The  existence  of  hypcrmetropia  is  so  common  in  early  life,  and  so  ofte 
assignc^l  as  a  cause  of  nervous  disease  of  various  kinds,  that  wc  must  ahva^ 
make  aUowauce  for  its  presence.  The  pupils  of  children,  so  far  as  my  exj^ 
rienoe  goes,  are  perhaps  much  more  active  than  those  of  the  adult,  and  «>■ 
ditlons  which  give  rise  to  irritation  of  the  sympathetic  fibres  with  couseque* 
dilatation  are  much  more  common  tlian  the  reverse.  In  hydrocephalus,  e 
a  rule,  we  find  at  first  pupillary'  dilatation,  and  afterivards  contraction;  ai^ 
in  the  hydrwephaloid  diseascj  and,  in  fact,  in  all  other  diseases  of  an  anffimi 
nature,  there  is  dilatation  and  very  sluggish  response. 

In  certain  spinal  diseases  of  children,  among  wliich  is  the  rare  on 
hereditary  ataxia,  there  is  a  loss  of  the  pupillary  reflex  to  light.  Disturt 
anees  at  the  fundus  are,  as  a  rule,  very  pronounced  and  e^isily  distlDgaifihtf 

The  careful  diagnostician  can  hardily  overlook  the  condition  of  tl 
pelvic  organs.  The  incontinence  of  urine  occurring  in  convulsive  disease 
as  well  as  in  the  psychical  disorder  known  a.s  "night-terrors,"  and  tl 
actual  mechanical  and  local  interference  with  function  in  spinal  disease,  a 
equally  worthy  of  recognition. 


I 


I  thenaouieier. 

1  awily-adjiisted  and  thoroughly  satisfactory  iostrument.    It  is  neces- 

^tom&ke  frequent  examiimtioas  in  a  place  free  from  draiiglits,  and  to 

f  the  thermometer  in  contact  with  the  siirfaee  at  least  fifteen  iniuut*^^. 

rmpbte  disturbances  of  the  skin,  biilhe,  bed-sores^  glossy  skin,  pigmen- 

rdep^itS)  eczema,  puq>uni,  lierpes,  aeue,  changes  in  the  nails  and  hair, 

cnUrgements  or  atrophy,  nuiein  deixksits,  true  rauscolar  atrophy, 

or  ulceration,  must  all  be  kxtked  for  in  certain  i^hcs,  and 

iui  important  as  more  dominant  eouditiou&. 


HYDROCEPHALUS: 

DROPSY  OF  THE  BRAIN,  WATER  ON  THE  BRAL\. 

By  FRiJ?fCIS  T.  MILES,  M,D. 


The  essential  feature  of  hydrocephalus  is  an  abnormal  accumulation      ^^  ^^ 
serous  fluiil  withiu  the  erauial  cavity.     Tlie  hxtitiou  of  the  fluid  may  va:-^*'"'*'7«J 
It  may  occur  between  the  dura  mater  and  tlie  arachnoid,  the  so-called  arac^J^a^**""  ■ 
noid  spat«,  or  fill  the  mciahea  of  the  pia  mater  external  to  the  brain  {ej.t»^i9  .^ter- 
nal  JiyilrtHx-phaliia),  or  occupy  the  ventricular  cavity,  or  be  fouml  iu  bc>^:A)tb 
these  latter  localities  at  the  same  time.      The  cflusion  may  result  fri^~^  'rom 
various  causes.    It  may  accompany  coarse  tliseast^  of  the  brain  (tumors,  et»-^:^'^c.). 
In  atrophy  of  the  brain  It  fills  the  space  left  vaeant  by  the  dinjiubU'^M 
volume  of  that  organ,  constituting  the  hydrocephalus  ex  vacuo.     It  (kvt -^n^^vji 
iu  enfeebled  conditions  of  the  system  where  there  is  arterial  auanuia  of  *        "*  the 
brain  with  venous  congestion  (the  liydroccphaloids  of  Marshall  Hall),  x^^     an<^ 
ludecxl  wherever  there  is  venous  congestion  of  the  bmin  from  some  impcE:^-^3e<ii- 
ment  to  the  return  of  the  blood,  as  Id  meehaniail  obstruction.  _ 

Again,  intracranial  effusion  is  found  in  conditions  of  the  system  wlwr^^'hidi  ■ 
favor  droi)sical  accumulations  in  other  parts  of  the  body,  as  alter  sea-  .^isarkt 
fever.  And  lastly,  and  most  fi*etpieiitly  (and  these  are  the  cases  tliat  nr-«:^»u**^ 
concern  us  at  present),  it  is  the  result  of  inflammation  of  the  pia  mater  m-  "^°*^ 
of  the  choroid  plexus.  In  fact,  whatever  brings  about  Intravascular  prp^"'^'  •'"^^'^ 
ure  fur  a  certain  time  may  cause  an  intracranial  effusion  of  serous  fli^  .^3Bu4 
althongh  it  seems  uwessiiry  to  assume  in  addition  to  such  pressure  scj^-^^^^ 
change  in  structure  in  the  walls  of  the  blood-vessels,  since,  from  the  -  -  "^* 
mer<.niH  cases  of  cerebral  hypersemia  that  occur  witliout  effusion,  w*e  cau*i^  -•""' 
look  upon  that  factor  as  alone  capable  of  prcKhicing  it.  As  to  how  mucr^^-*^"' 
crippling  of  the  normal  power  of  absorption  may  conduce  to  the  accumL*  ^i^dar 
tiou  of  the  eftuswl  fluid,  wc  know  little  or  nothing. 

It  will  be  well  for  us  now  to  twnsider  what  are  the  conditions  in  ch  ^«:  »""* 
hot)d  which  allow  efl^usion  from  the  intracranial  vessels  to  take  place  so  m  .^r^^iflco 
more  readily  than  iu  adult  life.     In  the  first  place,  we  see  that  the  cer^W^ ^""^ 
circulation  in  young  children  takes  place  under  circumstances  favorabl  ^»''  '** 
the  distention  of  the  vessels  under  increased  blood-pressure.     Before         ^^ 
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I  jxiiioels  are  closecl  it  is  obvious  that  ther,  hy  yielding  inider  pressure,  fur- 
jiBihinady  means  for  the  inci^ease  of  the  intracrauial  space,  aud  thus  there 
^iiiuloreof  counter-pressure  and  support  to  the  tlisteudc<l  vessels,  allowing 
I  liirtiief  stretching  of  their  walls,  Aud  even  after  the  closing  of  the  fon- 
tab^  the  cranial  Iwnes  of  children,  witli  their  active  nutritive  changes  con- 
tefint  U|K>u  rapid  growth,  yield  readily  to  pressure  frtjm  within,  so  that 
thev  with  oom{mrative  rapidity  adapt  themselves,  by  incressed  superficial 
€gdeal,  to  tlje  demand  of  the  cranial  contents  ft>r  greater  space.  We  may 
•i][|)Ql^  also  that  the  more  sueeoleut  braiu-substanee  of  children  allows  of 
m  fcftdy  al)sorption  of  its  fluids  l>efore  the  advancing  pitissure  of  the  dis- 
Icodiog  blo<jd- vessels,  thus  yielding  them  less  support  than  in  the  adult 
^ku')'  ^^^  proliably  the  most  potent  factors  in  priMluciug  effusion  within 
^■Bciaaial  cavity  of  the  child  are  the  grea*^  thinness  and  distensibility  of  the 
^Bpeift  of  the  brain,  and  the  readiness  with  which  their  structure  liecoraes 
HKred  under  abnormal  bltMKi-pi'essure.  Moreover,  when  we  consider  the 
pa^  development  of  the  infant  brain,  \vq  must  suppose  that  tliere  is  a 
teofliMl  oaoditioD  of  the  walla  of  its  vessels  i>ermitting  a  correaiwrndingly 
■ifaaflvit  transudation  of  the  fluid  parts  of  the  blowl,  Tlie  fact,  however, 
■■■tiis  (hat  effusion  in  abnorinul  amount  takes  pW^  with  grc^t  readiness 
ti»e  vtsssels  of  the  child's  brain.  It  occurs  probably  more  frequently 
is  generally  siippo.<<^Hl,  but  the  nioi-e  active  absorjition  tliat  goes  oit  at 
I  period  of  life  restonjs  the  CM]uilibrium  before  it  is  fully  recognized. 
It  is  usual  to  distinguish   two   forms  of  hydrocephalus^ — acute   and 


LTTE  HYDROCEPHALUS :  LEPTO-MEI^mGrnS 
mFAKTUM. 

Acute  nou-tuljcrcnlar  hydrocephalus  is  the  result  of  an  inflammatory 
»ti  of  tJie  pia  mater  running  a  more  or  less  acute  course,  and  termi- 
in  effusion  into  the  ventricles.  We  do  not  here,  as  in  tubercuhir 
giiiii,  liave  a  s|>ccific  exciting  cause  of  the  inflammation. 
Mtttiogitis,  or,  indc*«l,  arterial  bypertcmia  however  caused,  if  it  eon- 
^  a  MiRicieut  time,  may  t<»rminate  in  such  ventricular  effusion,  although 
ay  be  irapoesible  to  distinguish  the  moment  when  simple  over-distention 
Bflels  assumes  the  c<.)ndttiou8  of  an  inflammation  witli  abuormul 
90,  As  lias  been  already  said,  we  cannot  sup|K>se  that  simple  active 
siftf  die  rapid  jiassage  of  healthy  blo<xl  through  healthy  vessels^ 
ondcr  bigli  pressure,  can  cause  an  efl'usion  which  distends  the  ven- 
oor  csin  it  aecount  for  tlie  failure  of  absorption  which  allows  the 
I  to  remain  theix?.  We  must  assume  some  structural  altemtion  in  the 
walls  pHKlnct'd  by  an  inflammatory  process,  which  allows  the  fluid 
lorf*  the  ViKhmJ  to  pass  through  them  with  abnormal  facility  while  at  the 
itimc  thi'  pHK-trss  of  absorption  is  cripplctl.     The  stoppage  of  the  com- 
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munif*ations  between  the  fourth  ventricle  and  the  subarachnoid  s()ace  by 
lymph  may  assist  in  preventing  tlie  escape  of  fluid  from  the  ventricleft. 

Ijcptt>-uieniugtti8  giving  rise  to  ventricular  etTusion  occurs  most  fre- 
quently in  children  bet\v'een  the  ages  of  one  and  five  years.  It  is  frequently 
seen  in  wniiwitiun  with  febrile  states  (eruptive  fevers,  pneumonia,  bron- 
chitis) or  with  depressed  conditions  of  the  system,  a^i  after  exhausting  diar- 
rhoea ur  whiK>ping-cough,  or  when  the  system  is  reduced  by  defective  nutri- 
tion, as  in  teething.  In  tact,  any  depix'ssiuu  of  the  general  health  and 
strength  conduces  to  it.  Thus  it  is  mare  common  among  the  ill-conditioned 
and  imperfectly-nouriBhed  children  of  the  poor.  It  is  obvious,  moreover, 
that  a  lepto-meuingitis  may  \)Q  the  result  of  the  extension  of  a  neighboring- 
inflammation,  as  is  so  often  seen  in  meningitis  following  otitis  interna. 

The  invasion  of  lept4>mcuingitis  is  generally  abrupt.  If  the  child  is 
not  suffering  from  some  general  disease,  there  may  be  only  fevcrii^hnoas  and 
a  general  disturbance  of  the  health.  On  the  other  hand,  there  may  be 
restlessness,  symptoms  of  i»ain  in  the  head,  vomiting,  wakefulness,  or, 
again,  sluggishness, — in  fact,  the  symptoms  generally  attributed  to  cere- 
bral hypenemia.  These  l>raiu-symptoms  may  disappear  af\er  a  short  time, 
and  after  an  interval  again  return,  to  recede  again,  or  finally  to  merge  into 
the  condition  of  pronounced  lepto-meningitis ;  or  a  sudden  oonvulsion  may 
usher  in  an  attack  of  the  disease. 

The  symptoms  of  lepto-meningitis  are  those  of  acute  cerebral  hypcnemia, 
— restlessness,  esi>ecially  showing  itself  in  uneasy  movements  of  the  head, 
which  is  rolkd  from  side  to  side,  sleeplessness,  irritability,  fretting,  whidi 
shows  itself  in  facial  expression,  headaclie,  complained  of  in  older  childreo, 
corrugated  brows,  avoidauee  of  bright  light  with  a  grimace.  A  flush  con- 
fined to  one  cheek  is  oflen  seen.  Vomiting  is  a  frequent  symptom,  and  it 
is  sometimes  very  persistent.  The  iKiwels,  as  a  rule,  are  C(mstipated.  The 
pupils  are  genemny  contracted,  and  there  may  be  occasional  strabismus, 
which  must  not  be  confounded  with  the  occasional  crossing  of  the  eyes  Been 
in  very  young  infants.  The  pulse,  in  my  experience,  is,  as  a  rule,  slower 
than  natural,  though  this  may  alternate  with  a  pulse  of  great  rapidity. 
The  Cheyne-Stokes  respiration  ia  very  frequently  seen,  and,  when  marked, 
is  a  very  significant  sympt*mi  that  t!ie  brain  is  implicated.  At  first  the 
fontanel  may  be  felt  to  pulsate  strongly  ;  at  a  later  stage  it  is  protuberant, 
and  unyielding  to  pressure  to  a  marked  degree,  but  the  pulsation  has  dis- 
ap|K'ared.  Pi'cssure  Ujion  it  now  causes  uneasy  movements  in  the  little 
patient,  though  lying  in  a  state  of  coma.  A  stiffness  and  tremor  of  one  or 
more  of  the  limbs  is  oflen  marked,  and  is  an  impirtant  symptom,  as  in- 
dicating intracranial  pressure.  This  stiffness  may  implicate  the  muscles  of 
the  spine  and  neck.  As  the  ventricular  effusion  increases  and  more  prefig- 
ure is  made  upon  the  hemisphcw«j,  we  may  have  eclamptic  convidsioiis 
supervening.  In  one  of  these  the  child  may  die.  In  the  advanced  stage 
of  the  disease  we  may  bring  out  the  tache  m^ninffitupu'f  which  is  done  by 
drawing  the  finger-nail,  the  ptiint  of  a  pencil,  or  other  bluiit  iustrumenty 
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I  ^prthe  surface  of  the  skin,  the  track  of  the  instrument  being  immediately 
■rked  by  a  retl  line,  resultini^  fnnn  the  altered  a<'tivity  of  the  vasu-inotur 
oiUtt  permitting  an  ubnornmi  dilatation  of  the  minute  arteries.     A  state 
dconuL  and  insensibility  gradually  comes  on,  and  the  child  lies  quiet,  with 
oniv  iKX'asional  movements  of  the  face  or  limbs,   wlileh   sei'm  indications 
of  ptin,  but  are  most  probably  merely  reilex  artions.     This  condition  may 
-cnodouo  for  a  long  time,  and  there  is  often  an  aj)|iearanoe  of  improvement, 
wtikh  k  very  deceptive.     This  mitigation  of  symptoms  probidjly  results 
.^uin  the  absorption  of  the  interstitial  fluid  of  the  ctM'ehral  sul>stance,  thus 
ararily  relieving  the  nervous  elementH  from  pi-essui-e,  or,  in  conimonly- 
!  tenns,  the  brain  aeeommcKlates  itself  to  the  prasaure.     And  it  may  be 
when   the   general   intraeraiu'al  pressure  attains  a  certain  degree  the 
■Kin  into  the  ventrielcs  is  for  a  time  restrained.     The  etfusion  into  the 
however,  a^ntinues,  and  the  final  picture  is  that  of  profound 
biltty,   with   a   mere  automatic  continuauce  of  the   movements  of 
lintfion  and  the  hciirt-bcut.     The  face  is  placid  and  devoid  of  cxpi'es- 
i;  tile  liinbs  are  generally  flaccid,  though  sometimes  rigid  or  contracted, 
exhibiting  great  emaciation.     The  temperature  of  the  surface  and 
^  tbe  extremities  keeps  up  until  near  the  end,  as  docs  the  strength  of  the 
At  the  last  the  heart  Wgtns  to  fail,  and  gradually  tt^scs  to  beat. 
-Aflrr  the  disease  is  establislied,  and  even  after  effusion  into  the  ventricles 
I  taken  jilaee,  there  may  Ix?  an  arrest  of  its  progress  towards  a  fatal  ter- 
jn,  and  recovery  or  chronic  hydrt)cephalus  may  result.     In  many 
•!cs  of  rceovery  it  would  seem  that  the  fluid  in  the  ventricles  is  never 
rkiillv  absorbed,  giving  an  unnatural  enlargement  to  the  cranium  in  after- 
life.  ' 

Thr  disea.%  is  very  variable  in  duration,  sometimes  ending  in  a  few 

^tajtf  aiwl  sometimes  lasting  fttr  we^ks,  thus  approaching  the  chronic  con- 

4EMoB.     It  is  very  important  that  the  diagunsis  lie  made  between  simple 

IcptiMncDTngitis  and  tubercular  meningitis,  in  view  of  the  more  favorable 

pnigooeis  in  the  former  disea.se.     It  is,  however,  diflicult,  and  often  is  im- 

powJhle.     A  careful  investigjition  into  the  family  history-  must  be  instituted, 

«nil  a  doi^  examination  of  the  patient,  with  the  view  oi^  ascertaining  if 

tubtffulotig  deposits  e.xist  in  any  organ  of  the  body.     The  more  or  legs 

yniloncfvl  pn;>dn)mal  symptoms  often  seen  in  tubercular  mcDingitts  will 

pv<»  MP,  an  im|>ortant  due  io  that  disease,  when  they  exist. 

Pathological  Anatomy.^The  post-mortem  a|)pearanee8  found  in 
l«I>t«viaeningitis  are,  with  the  exw^ption  of  the  excess  of  fluid  in  tlie  ven- 
iHdni,  soraewhat  negative.  Evidence  of  the  high  degree  of  arterial  hyper- 
•Bit  which  exists  during  life  we  do  not  find.  This  results  partly  from  the 
*«HDnints!*ion  of  the  brain  and  its  membranes  against  the  cranial  walls,  eausetl 
bftJu*  tension  of  the  fluid  in  the  ventricles,  which  ol>struets  the  entrance  of 
tlir  hlood  into  the  minute  vessels  during  the  last  momenta  of  life,  when  the 
ftiHog  heart  can  no  longer  imjx'l  it  with  force,  and  partly  liecause  this  ten- 
lioo  exists  afler  death  (as  is  shown  by  the  force  with  which  the  fluid  spirts 
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out  of  an  Opening  maile  into  the  vcaitricles)  and  presses  the  blood  out  of 

the  small  vessel.^  leaving  the  brain  blanehcMl  and  apparently  blwxllcss. 

It  is  maintained  by  some  that  t!ie  post-inurteiii  elui^tie  pressure  exerted 
upon  the  bliKMl-vessels  is  ecnitribiited  to  by  the  absorption  inty  the  brain>6ub- 
stance  after  death  of  tlie  fluid  wluch,  awording  to  Hitzig,  exists  during  life 
between  the  dura  mater  and  pia  mater,  and  thus  the  post-mortem  volume  of 
the  brain  is  increas<HL  While  the  vessels  of  the  pia  mater  of  the  oonvexrtv 
of  the  brain  present  little  or  no  indication  oi'  previous  hy|Kneraia,  tliose  of 
the  choroid  plexus  in  the  lateral  ventricles  arc  engorged,  and  sometimes 
present  punetiform  hemorrhages,  evideuas  of  tlieir  great  distention  during 
life,  and  of  the  prominent  part  they  take  in  the  production  of  the  effugioo. 
Asa  rule,  neither  upon  the  snrfaee  uf  the  hemispheres  nor  on  the  pia  of 
the  base  is  there  any  evidence  to  the  naketl  eye  of  pus,  only  the  inierostxjpe 
shows  that  along  the  course  of  the  vessels  uj>ou  their  borders  in  tlie  peri- 
vascular siKice  there  is  an  aecuninlatton  of  leucocytes  tlmt  have  made  their 
May  tlimugh  the  vascular  walls,  Sunietinict*  the  apiKuranc«8  are  more  ia- 
dicativc  of  the  formation  of  pus.  The  fluid  in  the  ventricles  is  albuminous, 
and  ivudercd  turbid  to  a  greater  or  less  degrtx?  by  the  leu("<x»yte5  and  pus- 
corpuscles  it  contains.  The  couvohitions  on  the  convexity  of  the  hemi- 
spheres arc  flattened  by  the  pressure  from  within,  the  sulci  are  narrowed  and 
linear.  Tfie  brain-substance  is  pale,  and  less  sutvulent  tiian  normal.  The 
rest  of  the  body  presents  nothing  noteworthy  except  the  emaciation,  which» 
if  the  disease  has  been  long  continutHl,  may  be  very  great,  and  is,  in  fiw^, 
somewhat  characteristic  of  this  affect iou. 

Treatment. — In  lepto-meniugitis  it  is  doubtful  how  far  any  treatment 
can  b<?  considcrwl  curative,  but,  inasnnich  as  a  certain  uumlK-r  of  leases 
recover  partially  or  wimpletely,  we  should  do  all  in  our  jwwer  to  alleviate 
symptoms  and  place  the  jjatieut  in  the  best  altitude,  so  to  speak,  to  so^ain 
tlie  assaults  of  the  disease.  The  great  and  well-known  sympathy  between 
the  gastro-intestinal  and  the  cerebral  circulation  inclines  un  to  expect  eotne 
result  from  acting  on  the  former,  aiifl,  in  fact,  benefit  does  seem  to  be 
derived  from  pretty  fi*eely  o|M*ning  the  bowels  in  the  early  stage  of  tJie 
disease,  and  from  relieving  the  obstinate  cfjnstipation  during  its  progress. 
For  this  purpose  ndomel  api^ars  to  be  one  of  the  best  drugs  ;  but  its  con- 
tinuance **  in  broken  doses,"  with  the  view  of  obtaining  its  constitutional 
effects,  I  must  depreeate  as  useless  and  tending  to  depress  and  weaken  the 
jiatient.  Iodide  of  potassium  and  icjdide  of  sodium  are  renuHlies  in  constant 
use,  and  much  relied  on  by  some.  To  obtain  any  gowl  effects  from  the 
iotlides,  they  must  l)e  given  in  lai^ge  and  iiicrcasiug  doses,  the  amount  to  tie 
limited  only  when  they  rause  some  disturl>ance  of  the  stomacii  or  of  the 
system  generally. 

Ijoeal  bl(K«d letting,  as  by  leeches  to  the  mastoid  processes  or  wet  cu|>6 
to  the  back  of  the  neck,  if  rt»sorted  to  in  the  onset  of  the  disease  affords 
relief  tct  the  symptoms  of  hy|ienemfa,  althougli  it  is  difficult  to  explain  its 
action^  which  is  probably  through  the  vaso-motor  nerves.     Cold  applied 
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continuoiisly  to  the  hea<l  by  means  of  the  ice-bag  has  long  reoeiv^ed  the 
sanction  of  most  practitioners,  and  is  always  demanded  by  the  laity.  In 
niany  cases  it  is  demanded  of  us  to  do  something  to  calm  the  restlessness 
<>f  the  little  patient,  to  wai^  oif  etinvnlsions,  or  to  mitigate  their  severity. 
Here  I  believe  we  have  the  most  pjtent  agents  in  the  bromides  and  in  hy- 
clrat43  of  chloral.  The  bromides,  moreover,  probably  tend  to  modify  favor- 
ably the  intracranial  hyiiencniia.  They  may  be  freely  exhibited,  care  being 
taken  to  watch  for  the  condition  of  bromism,  which,  if  it  is  induced  by  the 
dni^,  may  be  confounded  with  the  cerebral  symptoms  caused  by  the  disease. 
Ohioral  used  as  a  rectal  injection  is  an  excellent  means  for  restraining  con- 
vulsive attacks.  In  spite  of  the  prejudice  against  the  use  of  opiates  in 
supposed  congestion  of  the  brain,  there  is  no  doubt  of  the  advantage  to  be 
derived  from  them  as  a  means  of  tpiieting  gn-'-at  restlessness.  A  very  im- 
portant remedy  is  the  warm  Ijiatli  fref[uently  repeated  while  cold  is  applied 
to  the  head. 

From  derivatives,  as  blistera  beliind  the  ears,  croton  oil,  etc.,  I  have 
cjbserved  tittle  or  no  advantage,  while  they  almost  certainly  annoy  and  irri- 
tate the  patient.  Shaving  the  head  and  painting  it  with  tincture  of  iodine, 
as  is  sometimes  done,  is  as  wortlilcss  as  it  is  revoltingly  disfiguring. 


CHRONIC  HTDRGOEPHAIiTTS. 

Chronic  hydrocejjhalus  is  the  gradual  acciimnlation  of  serous  fluid 
'Vithin  tlie  cniuium,  stunetimes  occupying  the  spare  l.>ctweeu  the  dura  mater 
■and  pia  mater  (the  so-called  arachnoid  cavity),  s<imetiniei^  the  nu^lies  of  the 
'j)ia  mater  (the  so-calletl  arachnoid  s[>ace),  but  most  fi-eqtiently  the  cavities 
of  the  lateral  ventricles,  in  wh]<'h  latter  case  it  pnxbices  tlic  most  character- 
istic symptoms, — viz.,  enlargement  of  the  head,  alteration  of  the  visage,  etc. 
"When  the  effused  fluid  is  in  the  space  l>etween  the  dura  mater  and  pia 
mater,  or  io  the  meslics  of  the  pia  mater,  it  is  designated  external  hydro- 
<vphalu3 ;  when  it  is  iu  the  ventricles,  it  is  callwl  internal  hydnT<"ephalus. 
These  forms  may  l^e  eombinc\l,  and  the  fluid  be  present  hetween  the  dura 
mater  and  brain  and  also  in  the  ventricles. 

In  the  great  miijnrity  of  cases  of  chronic  hydrocephalus,  especially 
those  resulting  fmni  ventricular  effusion,  tlie  head  is  grojitly  increased  in 
size,  and  shows  abnormal  conditious  of  the  cranial  bones  and  of  the  sutures. 
The  hyflr(x'»?phalfc  fluid  may  be  identical  with  the  cerebro-spinal  fluid,  or  it 
may  be  turbid  and  contain  albumen,  soiuetiiut>s  to  a  high  perwntage.  The 
presence  of  albumen  beyond  a  very  small  amount  furnishes  the  presump- 
tion that  the  effusion  is  the  result  of  or  accompanied  with  inflammatory 
action. 

ExTERKAL  HyBROCEPHALUS  may  cjtist  before  birth  (congenital),  and, 
by  increafiing  the  size  of  the  head,  sometimes  interferes  with  the  delivery 
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of  the  child.  The  cnlargemeiit  of  the  head  may  go  on  after  birth,  btJl 
only  exceptionally  does  it  attain  the  dimensions  commonly  seen  in  inter- 
nal hydrocoplmlus.  In  a  few  cases  the  cflTiisiou  after  reaching  a  certain 
amount  has  remHlnt.xl  stationary,  and  the  iudi%'idtial  has  lived  to  adult  age. 

tit  is  diflficult  to  reach  a  conclusion  as  to  the  causes  of  congenital  ex- 
rnal  hydrcxx^pbalus  in  all  eases.  St'metimcs  it  api>ears  to  be  tliesecjuel  of 
an  internal  hydrwephakiy,  the  fluid  of  which  haa  broken  through  the  walls 
of  the  distended  ventricles  into  the  subdural  Ppace.  In  such  cases  the  brain, 
as  wotild  be  expected,  is  found  compressed  and  atrophie«;l  at  the  base  of  the 
crauiuni.  Sometimes  there  is  defective  development  of  the  brain,  and  fluid 
is  found  botli  within  the  ventricles  and  in  the  suklural  6i>ace.  Again,  cases 
Hte  rceordetl  of  a  simple  effusion  in  the  suMural  sj>ace,  in  whieh  the  brain 
^as  but  mcxlerately  ati*oj)hied.  It  cjinuot  l>c  dwideil  at  present  whether 
such  cases  arc  the  result  or  not  of  an  inflammation.  External  hydroeej>h- 
alus  occurs  in  children  sometimes  as  the  result  of  enfeebling  diseases,  as 
diarrhceaj  rickets,  congenital  syphilis  (?),  etc.  The  amount  of  fluid  in  these 
cases  is  small,  and  its  occurrence  may  be  looked  upon  rather  as  a  symptom 
of  the  general  disease. 

Another  form  of  external  hydrocephalus  Is  much  more  frecjuent  and  its 
etiology  better  understood.  It  is  t!ie  result  of  au  inflammation  of  the  dura 
mater,  a  {Michymcningitis.  As  a  result  of  t!ie  |>achymeningitis,  thore  is 
formed  a  sac  of  false  membrane  wliieh  is  filh^l  witli  fluid,  s<imetimes 
serous,  sometimes  showing  evidence  of  the  inflammation  wideh  has  accom- 
panied its  fi»rmation»  In  these  cases,  althougli  the  head  does  not  attain  the 
size  usual  in  internal  hytb'oeephalu.s,  it  presents  the  same  general  conditions. 
The  sutures  are  widened,  there  is  transparency  of  the  cranial  walls  and  fine* 
tuation,  and  It  is  difficidt,  if  not  impossible,  in  some  cases  to  make  the 
diagnosis  between  it  and  internal  hydrocephalus. 

The  form  of  external  Iiydroce]>hahis  whieh  consists  in  the  accumulation 
of  fluid  in  the  meshes  uf  the  pia  mater  demands  but  passing  mention  here. 
It  is  almost  always  a  jmsslve  effusion  filling  up  the  space  left  by  the 
shrunken  brain, — a  hydr(XM?pImlus  ex  iricuo.  There  Is  no  sufficient  evidenoe 
that  au  aeeuraulatiou  of  serous  fluid  in  the  nu^lies  of  the  pia  mater  e%^er 
causes  injurious  compression  of  the  brain-substance. 

Chromc  Internal  IIvDRtXT^MiALUS. — Accumulation  of  serous  fluid 
in  the  ventricles  is  the  form  of  hydrocephalus  most  cnjmmonly  recognixed. 
It  may  l>e  cimgeiittal  or  acquired,  the  congenital  fonn  embracing  the  lai^r 
nnmticr  of  mses  of  hydrocephalus.  The  effusion  may  have  advanced  so 
far  at  the  time  of  birth  as  tu  imintle  delivery  and  necessitate  its  evacuation, 
or,  altliough  a  cei-tain  amount  of  fluid  is  present,  the  bead  may  be  of  normal 
dimensions.  After  birth  the  accumulation  goes  on  with  varying  degreve 
of  rapiditj'  in  the  first  weeks  or  months  of  the  child's  life,  and  it  may  Xye  so 
gradual  as  to  render  it  impossible  to  say  of  a  jiarticular  ease  whether  tli€ 
hydrocephalus  is  congenital  or  acquired ► 

Caae.s  of  internal  hydroi^phalus  may  be  divided,  accoixling  to  their  causi- 
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Hon,  into  those  in  which  there  is  simple  accumukitioii  of  the  ccrehro-pplnal 
fluid  iu  the  vetitricles  withuiit  inflammatorv  action,  and  those  in  which  the 
effusion  is  the  resuU  of  an  iiiflamniatiou  of  the  cpendyma  of  the  vcntricle.s 
and  of  the  choroid  plexufies.  Iu  these  latter  cases  the  accnmulated  flnid  may 
indicate  the  inflammatory  process  to  which  it  owes  its  origin,  hy  a  turijidity 
cause<l  by  the  admixture  of  pus  or  blowl,  or,  ahhough  the  fluid  is  clear,  by 
the  increased  amount  of  alliumen  it  contains. 

It  is  often  impossible  during  the  Ufe  of  the  patient  to  decide  in  winch 
category  the  case  mast  be  placed,  and  even  a  post-mortem  may  not  enable 
us  to  decide,  since  the  disease  may  have  a  non-inflammatory  beginning,  but 
an  ioflammation  may  supervene  which  leaATs  more  or  leas  obvious  traces. 
In  cases  of  the  first  category  (non-iuflanimatory)  the  cause  of  the  awumula- 
tioa   is  found  most  frcfpiently  in  an  abnormalty  diminished  resistance  of 
the  cranial  walls  caused  by  malnutrition  and  im]>erfeet  deveh>pment  of  the 
bones  of  the  cranium.     Under  these  conditions  the  blood -pressure  within 
the   vessels,  not  being  sufficiently  connteractetl    by  counter- pix'ss arc  from 
oontiguous  parts,  we  may  conceive,  causes  an  abnormal  diifiisiou  or  filtra- 
tion of  the  fluid  part  of  the  blood  through  the  vascular  walls.     This  will 
take  place  most  readily  at  the  choroid  plexuses  of  the  lateral  \'entrielcs, 
^Pfhere  it  is  siippose<l  the  blowl-pressure  can  act  to  most  advantage  iu  the 
»inroerons  convoluted  vessels  of  those  bodies.     After  the  effusion  has  b<^un, 
«very  additional  extension  of  the  cranial  walls  serves  to  thin  and  weaken 
-them  and  render  them  less  able  to  resist  the  increasing  accumulation  of  the 
fluid  within ;  in  other  words,  the  crania!  walls,  fmm  an  abnormal  condition, 
X'ield  before  tlie  pressure  which  normally  they  are  capable  of  sustaining. 
TJnder  these  ct>nditions,  if  an  additional  intravascular  strain  is  brought  to 
l)cat*  ujwn  tlie  vessels,  it  is  easy  to  see  that  effusion  through  their  walls  is 
xieadily  and   largely  increased.     Thus,  in  casc^  where   the  cranial  lx>nes 
jjresent  this  abnormal  condition  of  their  nutrition,  the  ecmvukive  expiratory 
^fTurts  of  whooping-cough,   chronic   bronchitis,  or   other   lung-affections, 
'vbich  hinder  the  free  return  of  blood  from  the  brain,  exercise  a  miirkcHl 
^flect  in  increasing  the  liydnx'ephalic  effusion.      Here,  as  in  acute  hydro- 
cephalus, the  {Mirt  that  may  be  played  by  crippled  and  imijerfect  absorption 
oinnot  but  suggest  itself. 

The  disease  which  most  frcfquently  gives  rise  to  what  we  may  call  the 

liydroct^phalic  conditions,  which  in  fact  may  be  considered  the  cause  of 

liydrcx^cphalus  in   many   castas,   is   rachitis.     We  sec   in  the  head  of   the 

Tachitic  infant,  with  its  pTOminent  frontal  and  parietal  protuberances  and 

meagre  visage,  a  strong  resemblance  to  the  hydrtfccplmlic  head,  and  it 

^vould  seem  that  there  may  be  sometimes  a  gradual  merging,  as  it  were,  of 

the  racliitic  head  into  the  hydrocephalic,  without  a  sharp  line  of  dcmaira- 

tion,  the  result  of  a  gradual  nou-iiiHammatory  accumulation  of  fluid  in  t!ie 

ventricles.     It  is  thought  prolMible  by  some  auf hoi's  that  the  syphilitic 

taint  may  bo  the  cause  of  non-inflammatory  hydrocephalus,  by  injuriously 

nffecting  tlie  osseous  development  and  nutrition. 
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The  pownrl  catcg-ory^ — viz.,  cJiroiiic  iiiter»jil  hydrocephalus  of  inflar 
iriatory  origin — iiic4iides  ease.s  both  congenital  and  actjiiirctL  A.s  Iia.s 
alruuly  said,  it  is  extremely  difficult  to  distinj^iii.sh  cases  of  chronic  hydr 
ccphatiis  which  have  an  iiiftamniatory  origin  from  those  which  have 
and  practically  it  is  of  little  importance  fo  do  so.  In  congenital  cases  whic 
are  the  result  of  inflammatory  action  it  is  not  easy  to  give  an  adcquti 
exciting  cause  for  the  inflanmiatiou.  Some  of  the  acfjuired  cases,  however, 
may  be  plaiuly  tractnl  to  an  acute  lepto-mcningitis  which  .sul>.sides  leaving 
alterations  which  iTsnlt  in  chronic  internal  hydniccphalns.  Again,  we  .see 
oases  where  the  inflammation  takes  the  chronic  form  from  the  l>eginning. 

Pathological  Anatomy. — The  most  obvloiij^  point  in  the  pathnloglcal 
anatomy  of  hydnxiephahis  is  tlie  ahuornial  enlargciiient  of  the  head,  which 
is  the  consequence  of  the  accumulation  of  fluid  in  the  lateral  ventricles. 
Only  very  exceptionally  are  liydn«x*phalic  heads  found  smaller  than  normal. 
The  size  may  reach  enormous  dimensions  :  cases  in  which  the  circuniferenw 
reached  fifty-two  indies,  and  nii>rc,  liave  been  ivcoi-ded.  While  the  bones 
at  tlie  IxLse  of  the  cranium  are  generally  less  developed  than  normal,  those 
constituting  its  vault  and  sides  are  greatly  increased  in  su|x*rficial  extent, 
and  thiiuied,  as  it  were  stretclicd^  to  the  extent  of  Ix^onn'ng  diaj»hanous, 
yielding  like  parchment  to  pressure  of  the  finger,  or  presenting  unossiiie 
spaces  w^ithin  their  circumference.  Sometimes  tlie  flat  hones  of  the  craniiii; 
arc  made  up  of  osseous  islets  connected  togetlier  by  membrane.  <)s 
trifpictra  are  often  developed.  As  a  rare  occurrence,  however,  the  boD 
of  the  enlarged  hydrocephalic  licad  ai'e  greatly  thickened.  The  fontanel 
and  sutures  are  widely  opent^l,  causing  the  bones  of  the  cranial  vault 
spread  out  from  the  base, — as  Trousseau  has  expressed  it,  like  the  Icuvi 
of  a  flower.  In  cases  of  chronic  hydrwephalus  of  inflammatory  origii 
tlie  pia  mater  at  the  Ikjsc  of  tlie  brain  is  often  thickened  and  ojiuqiie,  ar 
tlie  choroid  |)lexuses  show  changes  indicative  of  inflammatory  action.  The 
ependyma  of  the  lateral  ventricles,  which  iu  cases  of  iiy<lroc(»phaliis  fro 
defective  resistance  of  the  cranial  walls  is  normal  and  transparent,  iu  the 
inflamniatijry  cases  is  thickened  and  granular,  and  may  sometimt^ 
stripped  off  in  shreds.  The  hemispheres  exhibit  great  alterations,  whil 
the  cerebellum,  pons,  and  medulla  *jb]oiigata  are  very  rarely  affected,  ac 
are  protected  by  the  tentorium  cerebtlli  from  compression  by  the  distended 
hemispheres.  The  lateral  veutricles  may  be  disturbed  to  a  prodigiou 
degree,  their  walls  Ix'ing  thiuned  in  pn ►portion,  so  that  we  have  the  sub-' 
stance  of  the  hemispheres  representetl  only  by  a  thin  layer  of  ncn'ous 
matter  presseti  against  the  vault  and  sides  of  the  cranium,  while  the  basal 
ganglia  and  |Kxluncles  are  flattened  out  by  the  compression.  The  walls  of 
the  ventricles  may  be  reduced  to  one-twelfth  or  one-twenty-fifth  of  an  inch, 
or  **  no  thicker  than  pai>er"  (Dickinson),  the  convolutions  and  sulci  being 
almost  or  quite  obliterated,  and  sometimes  it  is  ihi possible  to  distingnis 
the  gray  from  the  white  matter.  Such  conditions  must  obviously  produc 
structuiul  changes  iu  the  uerve-substanee,  but  of  these  we  know  little,    Tli 
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Sylvian  aquwldet  may  W'  witletif*!  and  the  hytlnxTplialie  flukl  foiiml  also 
in  the  distended  fourth  ventricle.  The  blindness  so  often  seen  is  the  effeet  of 
pressure  upon  the  optic  traet^s,  eausirig  destructive  changes  in  tlicni,  ami  white 
atrophy  of  the  optic  nen»'es,  Tliere  may  be  found,  besides,  various  defects  of 
development  of  the  brain,  as  abstuice  of  the  fornix  and  corpus  (itllosiini. 

Partial  hydnx^^phalus — viz.,  wiieu  the  excess  of  fluid  is  eoufuKil  to  one 
lateral  ventricle,  or  even  to  one  horn  of  the  ventricle — is  the  result  of 
local  inflamraatory  action,  and  need  not  be  considered  here. 

The  hydrocephalic  fluid  varies,  of  course,  with  the  size  of  the  head,  but 
also  in  proportion  to  the  amount  of  comprt^ssion  and  reduction  in  volume 
the  brain  has  undergone.      It  may  amount  to  many  pints.     It  is  sometimes 
clear  and  limpid,  sometimes  turbid,  aud  sometimtni  it  may  be  seen  obviously 
to  contain  pus  or  to  be  tinged  by  extravasated  blood.     In  the  clear  fluid  of 
liydroocphalua  from  deficient  resistance  of  the  cniuial  walls  (non-inflamma- 
toty  hydrocephalus)  there  is  found  no   more  albumen  than  in  the  cerebro- 
spinal fluid,  which,  in  fact,  it  exa*lly  resembles,  but  in  those  ciisi's  where 
ioflammation  has  caused  the  effusion,  or  where  an  inflammation  has  super- 
vened upon  an  originally  n  on -inflammatory  case,  the  si>ecific  gravity  of  the 
fluid    is   increased,    and  albumen   is  present   in   greater  or   less  quantity* 
H^u^enin  says  that  if  it  is  present  in  a  greater  proportion  than  two  and  a 
half  per  cent,  it  indicates  an  inflammatory  action. 

Symptoms. — The  symptoms  of  ordinarj'  chronic  hydroceplialus  stand  in 

immediate  and  obvious  i-elatioo  to  its  pathological  anatomy,  aa  the  enlargtnl 

head,  the  shrunken  face,  the  staring  eyes,  the  cerebral  oppression  and  in- 

eompetenoe,  and  the  nervous  disonlers.     The  head  may  reach  such  dimeu- 

siond  that  it  can  no  longer  be  supported  by  the  muscles  of  the  neck,  aud,  as 

iias  bcjen  said,  the  body  appt^rs  but  an  ap]>endage  to  it.     The  distended 

^ntanels  and  sutures  together  form  an  open  membrauous  space  l^etween  the 

C!!raiiial  bones,  that  may  reach  Ix-tween  the  separated  halves  of  the  frontal 

Vx)ne9  to  the  root  of  the  nase.     Percussion  of  the  head  elicits  the  sensation 

^otf  fluctuation,  and  the  tliinned  crauial  walls  and  bmin  may  aUow  a  certain 

^Jegree  of  translucence,  as  in  hydrocele.     The  huge  almost  hairless  head, 

'Vraarked  with  distended  blue  veins,  contrasted  with  the  small  withered  face, 

;^»rpsents  a  striking  aud  characteristic  picture.     The  head  is  often  covered 

^^vith  a  profuse  sweat.     The  orbital  plates,  depressed  by  the  effusion  dowu- 

^^^rard  to  an  obtuse  angle  with  the  body  of  the  frontal  bone,  so  alter  the 

I^KisitioD  of  the  eyes  that  the  sclei'otic  is  uncovered  above,  while  the  iris  aud 

^^)Upil  are  half  hidden  by  the  lower  lid,  giving  a  gha.stly  stare  from  under 

'^he  high  arched  eyebrows. 

This  position  of  the  eyes  is  considered  by  some  as  pathognomonic  of 

■"^'entricular  effusion  in  contradistinction  to  external  hydrocephalus  or  cerebral 

^lypertrophy,  these  latter  conditions,  it  is  Mieved,  not  causing  the  abnormal 

;^)08itioo  of  the  orbital  plates  upon  which  the  ocular  phenomena  depend. 

^n  some  cases  there  is  strabismus  or  nystagmus.     Alteratious  in  the  fundus 

^Dculi  have  often  been  observed,  and  blindness  or  imjiairmeut  of  vision  ie 
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common.     It  is  obvious  from  the  j»ath()!f)jji<'al  anatomy  of  the  disease  that 
vision  ma}'  be  impafrcxl  in  two  ways,  either  by  direet  pres-snre  on  the  optk 
tixmts*  or  l)y  the  distention  which  the  cortex  uudei^oes  impairing  the  fuiKv 
tional  aetivity  of  the  visual  centres.     This  will  acoouut  for  the  fact  tUav 
the  altemtious  of  the  fundus  are  not  always  snffieieut  to  account  for  tHe 
im|mirmcnt  of  vision  existing. 

That  tiie  other  special  senses  should  \ye  interfered  with  is  most  natui*al 
to  suppose,  and  has  been  observed,  hut  snch  investigations  arc  exceeding^ly 
difficult  iu  childi\;ii.  Hydroccphalie  chihlren  are,  with  few  exceptioii^ s, 
feeble-minded  iu  various  degrees,  even  to  complete  idiocy.  Tliis  we  wou  Id 
ufttundly  expect  from  the  stress  of  the  di.^ease  being  upon  the  braiu,  aod  it 
ia,  of  cfjui-se,  in  proportion  to  tlie  damage  the  hemispheres  have  6iistaiim-^<) 
that  the  intellect  suffers.  It  is  at  the  same  time  remarkable  how  tolers&nt 
the  gray  matter  is  of  the  distentioii  and  disi>laeement,  and  how  it  cx>ntint^os 
to  function  even  imperfe(^tly  under  such  altered  conditions  and  imjMiiTxxJ 
nntrition.  In  exeeptiotml  eivses,  where  there  has  been  an  arrest  of  ^li« 
disease^  or  where  it  has  progressc^l  very  slowly,  the  brain  may  eontiune  t» 
develop,  and  the  intellect,  keeping  pace,  attain  the  average  capacity.  Caucfi 
have  been  l^et■orded  of  even  exceptional  brightness. 

The  development  of  the  Ixxly  is  retarded  and  imperfect ;  the  limbs  ^r« 
small,  wanting  the  plumpness  and   elastic  tension   of  infancy,  sometir^ne* 
deformed.     Not  unfrequently  there  is  tremor,  with  stiffness,  or  contracti*^*^? 
of  one  or  more  of  the  limbs,  or  rigidity  of  the  neck  and  spine.     Parnlv"^"'* 
more  or  less  extensive,  monoplegia,  liem[|)lcgia,  or  paraplegia  are  not  ^iim'i^- 
conimonly  among  the  symptoms.     Convulsions,  sometimes  partial,  sob:^^*^ 
times  general,  fre<piently  occur»     The  little  jMitients  often  eat  voracioiL^^^Ji 
although   the  digestion   may  be  weak  and   vtjmiting  frequent.     In  m^^'"^^ 
eases  of  chronic  hydmcephalus,  when  the  observer's  ear  is  applied  to      '•^  '^^ 
head  of  the  patient  a  sound  or  murmur  synchronous  Avith  the  ventrici  »  M.^^ 
systole,  and  of  a  blowing,  cooing  character,  may  be  heard.     Several  ex^:^*** 
nations  of   it,  none  completely  sat  is  fact  or}',  have  Ix'cn   given.     It  wc^^*-*''* 
appear  to  be  distinctive  of  chmuie  hydi-ocephahis,  as  opposed  to  eases  ^'^ 

acute  hydrocephalus  with  rapid  effusion,  and  tension  in  the  ventricles. 

Progrnoeie, — ^The  prognosis  in  chronic  hydrocephabis  is  most  unfav^  .^cJ'P' 
able,  esjieci ally  wlien  it  is  congenital,  the  child  in  sucli  cases  generally  d>^  ^    "8| 
within  the  first  few  weeks  after  birth.     Life  may  be  prolonged,  howe'*'^'"^^!^''' 
for  months  or  years,  while  the  disease  gradually  progrt^s<^s,  the  head 
ei'easing  in  si/jc,  the  senses  bwoming  moiT  aod  more  impairedj  the  incoo 
nation  of  movement  and   jTandysis  more  marked,  the  convulsions  trm 
frequent,  until  death,  stmietimcs  suddenly  occurring  from  an  acute  ex* 
bation  of  the  disease,  closes  the  scene.     Cases,  however,  occur  in  which 
effusion  of  fluid  is  arrcsttnl  (by  S(^me  process  which  we  do  not  understa*^^^^**^-' 
suddenly  or  gradually,  and  the  jatient  may  attain  adult  age,  or  even,  as 
been  rectirded,  old  age.     In  some  of  these  cases  of  arrest  of  the  disease  ^ 
thiuuiug  of  the  crauial  boue«  gives  place  to  great  thickeDiug  from  an  *- 
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waicn  may  ue  more  or  itss  penimueniiy  uarnageu  uy  ine  pre- 
>odition.  Tlie  large  majority  of  hydrocephalics  are  idiotic,  or 
it  a  childish  iutelltgeoce,  the  few  exceptious  being  those  who 
average  mental  ea|mcity. 
,osia. — The  form  and  size  of  the  head  of  rachitic  cliildrcti  at  birth 
bear  such  a  resc*mblauce  to  the  hydrocephalic  head  as  to  make 
in  diagnosis  jMJssiblc.  In  those  cases  of  hydrcH-ephahis  where  the 
in  size,  the  efl'iist.'d  fluid  haviug  made  place  for  itself  at  the 
of  the  brain,  we  have  nothing  but  the  symptoms  on  the  jwirt  of 
fous  bystem  to  guide  ns,  aud  the  diagnosis  will  be  more  or  less 
Where  there  is  niarkttl  enlargement  oC  the  head,  the  only  affce- 
which  hydrocephalus  t^n  be  eoufoinided  is  ditfiise  hyjjertrophy  of 
— a  verj'  rare  condition.  Here,  if  the  fontanels  are  *ipen,  fluctua- 
a  certain  mobility  of  the  cranial  bones,  or,  with  more  certainty, 
.Dsluoemy,  will  be  the  distinguishing  symptoms  of  hydrocephalus. 
ttment. — We  cannot  feel  hopeful  of  the  result  of  treatment  iu 
khalus.  luterual  renHxlies  have  bcvn  tric<l,  with  the  view  of  pro- 
hc  absorption  of  the  fluids  or  of  evacuating  it  by  the  emuuetories 
udy.  Purgatives  and  diuretics  of  various  kinds  have  been  tried  in 
d  iodine,  iodide  of  potassium,  and  the  mercurials,  all  have  failed  to 
le  disturlied  balan«x'  between  efliisioii  and  absorption,  or  to  influence 
y  the  diseasetl  condition  of  the  ventricular  ejiendyma  and  choroid 
^  oo  which  tlie  disease  dei>ends.  Surgical  aid  has  bwn  calktl  in 
lewliat  better  success.  It  has  been  attempted  to  resist  by  mechaui- 
ion  the  enlargement  of  the  cranium,  and  so  repress  the  efl'usion 
iOtc  absorption.  The  means  employed  is  the  careful  and  methodi- 
4i  of  strips  of  adhesive  plaster  over  the  entire  cranium,  caution 
it  the  skin  become  excoriated,  or,  as  lias  sometimee  hap- 
n^reiKvus.  It  must  bl^^emcmlM.•red  that  this  treatment  increases,  at 
n»t,  that  compression  of  the  brain  whicli  causes  some  of  the  worst 
of  the  disease,  and  agjiiu  that  thert^  is  a  difference  in  tolerating  it 
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be  to  evacuate  by  repeated  punctures  small  quantities  of  the  fluid  at  a  tim^^^ 
compression  being  carefully  and  continuously  applied  to  the  head.      Xizm 
some  cases  tincture  of  iodine  has  been  injected  into  the  distended  ventrieiJB.^ 
lar  cavities ;  but  the  results  do  not  encourage  us  to  rejieat  the  proceduMr*^^ 
The  remarkable  tolerance  by  the  brain  of  such  treatment  is  probably  d  «.-a^-e 
to  the  thickened  and  altei^  condition  of  the  ventricular  ependyma,  and   x  ^^^ 
sluggish  absorption.     If  cases  of  external  hydrocephalus  can  be  distl  k.^^. 
guished,  they  will  from  their  nature  present  the  most  favorable  opport  m^^. 
nities  for  such  injections. 

Upon  the  whole,  in  the  great  majority  of  cases  of  chronic  hydrocephaly.-^  ^ 
strict  attention  to  the  rules  of  health  and  diet,  with  the  administration    ^—^f 
cod-liver  oil,  and  tonics  when  they  are  indicated,  exhausts  our  resouro^^^ 
and  sometimes  these  means  effect  much  more  than  might  have  been  a  pii^:^^ 
expected. 


CEREBRAL  PALSIES  AND  SUPPURATIVE 
MENINGITIS. 

By  LAN  DON   CARTER  GRAY,  M.D. 


CEBEBRAL   PALSIES   OF   CHILDHOOD. 

Definition. — These  palsies  are  of  the  nature  of  hemiplegia,  double 
Wplegiu  {or  diplegia),  or  paraplegia,  with  spastic  symptoms  and  cerebral 
Hct^  thi*  atrophy  of  the  iwiralyzed  jmrts  varying  in  degree,  although 
Mndly  alight,  and  not  attended  by  any  marked  altemtions  in  eleetrieal 

History. — Although  Red  as  far  back  as  1812,  Cazauvielh  in  1827,  and 

■Mknliii  1828  had  made  some  mention  of  tlie  aUemttfms  in  the  infantile 

Wa,  itmuy  he  said  that  the  lii'st  authors  to  describe  pureneephalic  losses 

rf'^njbral  substance  were  Bresehet  in   1831,  Lallemand   in  1834,  Roki- 

««hb  iu  1HI]5,  and  Cruveilhier  in  1849.     But  the  first  adcHpiate  dc^-rip- 

twnof  aivl>ra|  jialsit^  in  children  was  given  by  Henoch  in  1842,  and  this 

''sfollowtil  by  the  excellent  description  of  Little  in   1853,  by  that  of 

Turner  in  ls56,  and  by  that  of  Von  Heine  in  1860.     Heschl  formulated 

^  i*'nu  "  jioreutt'plialy"  In  185J)  to  designate  losses  of  een4)ral  substanw. 

'fwn  that  time  to  the  present  day  the  literatni-e  of  the  subjwt  lias  been 

'"Ttlmmlani,     Among  the  most  nestable  of  the  earlier  works  is  tliat  of 

^•^orfaml  Strieker  in  18(Jo,  narrating  their  exi>eriments  in  the  pro- 

"Wiim  of  encephalitis  in  chickens,  Tigges's  on  the  production  of  enwph- 

•^•0  n\yW\is^  Virchow's  in  1865  on  congeiu'tal  enoephalitis  of  a  peculiar 

"*. '(ftanl's  thdsc  de  Pans  in  186B,  Knudrat*3  great  bcwk  on  iK)ren- 

*^)'  iu  1882,  and  Pan^ot's  article  in  1883  on  steatosis.     There  is  no 

"»at  Strura|)cirs   article  in    1884,  describing   his   so-callcnl   |x»lio- 

TOJltis^  reawakenrd   intercut  in  this  subject  and  cfiused  cousidemble 

"*^  toour  knowlwlge  of  it.     Among  the  later  wntrilnitions  the  most 

''*'fti\'  tljotc  (jf  Gandani,  Jendrassik  and  Marie,  McNutt,  Walk'nbei'g, 

.  .    ..  Amlry,  Gibney,  and  Gowers,  whilst  in  t[ie  last  two  years  Osier, 

[  .r*""uiirc,  and  Stwlis  and  Peters<jinj  of  New  York,  liave  made  valuable 

'''^Jii»i  U\  our  clini^-al    knovvk'dge  of  tiie   subject.     For  other  authors 


^^■muat  be  made  to  the  appended  bibliogniphy. 
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Etiology. — The  etiolagy  is  very  obscure,  altliough   it  is  the  custom 
to  rank  among  the  causes  many  attendant  or  prccediog  diseases,  many  cir-_ 
euniritauces  uf  imnKHliate  eu%Hroument,  aud  niany  bcreilitary  peculiariti' 
That  thefse  may  all  have  some  determining  weight  eamiot,  of  course, 
deniwl,  but  that  thoy  are  tlie  real  caust^s  of  the  disease  cannot  be  affirm 
sinei>  tliey  bear  pretty  much  the  same  relationship  to  so  many  other  disseoses,' 
Among  such  etiok)gioal  factors  have  been  mentioned  marriages  of  cooBau- 
guiuity  ;    sypliilis   and    intemperance  in   tlie   parents;    difficult  delivcrj*;^ 
asphyxia  of  the  new-lxjrn  j  i-erehral  traumata;  inffctions  diseases,  such 
scarlet  fever,  diphtlieria,  pertussis,  typhus,  and  variola;   abnormal    oon- 
ditions   of  the   mother   during    pregnancy;    violent    vomiting;    defect] 
nutrition. 

Ages. — Of  the  one  hundred  and  forty  cases  collected  by  Sachs 
Peterson,  one  hundred  and  sixtwu  had  their  onset  in  the  first  thi'ee  yeai 
of  life,  forty-nine  being  cungenttal.     In  one  hundred  and  twenty  cases  o] 
Osier's,  one  hundred  and  six  began  in  the  first  three  years  of  life,  fift 
(>e]ng   congenital.      The   paraplegia*  are   generally  congenital,  wlxilst 
double  hemiplegiiB  (diplegite)  usually  commence  as  do  the  single  he 
plegiffi. 

Patholog-y  and  Pathological  Anatomy. — Of  the  numerous  die 
of  the  infantile  brain  those  are  well  kuowu  that  are  due  to  a  suppurative 
meningitis  occurring  fi-om  a  distinct  cause,  ccrcbro-spinal  meningitis  of  the 
sporadic  or  epidemic  tyjx?,  and  cerebral  meningitis  of  traumatic  origin. 
Outside  of  these,  however,  the  many  pathological  conditions  affeiting  the 
fcetal  and  the  infantile  brain  are  iuvolvetl  in  great  obscurity.  It  is  no 
strange  that  this  should  be  so.  Almost  all  these  lesions  are  chronic,  an 
autopsies  are  not  had  until  a  considerable  time  after  the  onset,  so  that  tl 
terminal  conditions — the  j>ost-funereal  ones,  so  to  speak — are  the  only  oneB^ 
that  can  he  studied,  aud  a  bewildering  divei'sity  of  opinion  necessarily 
obtains  as  to  the  exact  nature  and  origin  of  the  causative  processes.  Nor 
has  the  clinical  expression  of  tliese  iutracnmial  processes  thrown  much 
light  ujwn  the  subject.  It  must  l>e  remcmbcreil  that  the  brain  is  a  highly 
complex  structure.  In  the  child  only  gross  impairment  of  motion,  sight, 
and  hearing  mu  lie  observed,  and  even  these  only  after  a  certain  age.  The 
ordinary  forms  of  sensation,  the  group  of  symptoms  included  under  the 
common  name  of  aphasia,  the  soK^alltKl  word-deafness,  the  fine  muscular 
movements,  the  more  delit^ate  impairments  of  sight,  such  as  hemianopsia, 
etc.,  the  subjective  sensations  of  vertigo,  aud  the  peculiar  noises  that  are^ 
often  of  so  much  diagnostic  importance  in  certain  impairments  of  hcaringjH 
— all  these  are  finer  functions  that  cannot  l>e  tested  in  the  child  until  it  has 
attained  nearly  the  iutelligeuc<>  of  youth,  and  they  are  entirely  beyond  our, 
ret-^oguitiou  in  the  infant.  Moreover,  these  old  lesions  that  have  begun  if 
infimcy  or  fo&tal  life  do  not  cause  the  same  localized  impairment  of  fimctic 
that  they  do  in  the  adult  brain.  HydnxTphalus,  hcmon-hage,  omboUst 
and  thrombosis  ai-e  described  in  this  Cyclopiedia  by  other  authors. 
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from  these,  tlie  following  lesions  have  been  observed  in  tlie  brains  of  fa?tiise8 
aod  infants  who  had  presented  during  life  the  clinical  symptoms  of  the 
[oerebral  |>alsie8  : 

Encephalitis  and  meningo-eucephalitis; 
The  soHialled  poIio-oiMX'phalitis  ; 
The  congenital  encephalitis  of  Virchow; 
Porencephaly ; 
Apoplexy  of  the  new-born ; 
Thrombosis  of  the  cerebral  veins; 
Atrophy  and  sclerosis, 
t  Encephalitis  and  men  J  ugo-en  cephalitis  gcnemllj  begin  in  the  pia  and 
BX,  and  pn>ceed  with  cellular  infiltration  and  sclerosis,  minute  hemor- 
rfaageSy  and  eventiiaUy  atrophy  or,  more  rarely,  hyiwrtrophy  of  the  airwte<l 
convolutions.  The  lai-ge  ba.sa1  ganglia  and  even  the  spinal  cord  may  be 
implieated  simiiltaneonsly  in  this  process,  but  this  is  to  l>e  distinguished 
from  the  secondary  descending  degeneration  which  may  restdt  from  a  lesion 
In  the  cortex.  The  onset  of  tliese  processes  has  not  been  studietl  micro- 
|BcopicaIly.  The  thick  connective-tissue  masses  may  vary  in  size  from  that 
of  the  coi-tical  surface  •►f  the  whole  Iiemisphcre  t^j  a  mere  cicatricial  streak. 
In  these  sclerotic  masses  sf;anty  remains  of  nerve-elements  are  found.  The 
>nnective  tissue  may  consist  of  a  net-work,  in  the  mfshcs  of  which  are 
'«ecti  scanty  o|)ening3  for  the  vessels  and  gixmitlatod  cells  and  nucleoli,  or 
it  may  \ye  very  dense  and  the  openings  for  the  bhxMi- vessels  large  and 
numerous.  Because  of  a  seeming  relationsiiip  l>et\veen  the  density  of  the 
cx»nnective  tissue  and  the  size  of  the  vascular  ojwnings,  as  well  as  liecause 
Hayem  has  found  the  walls  of  the  bkxKl-vessels  thickened,  csjMvially  the 
adventitia,  and  because  Marie  has  found  these  vascular  walls  in  a  condition 
^f  iuflammatoF}'  infiltration  with  embryonic  nuclei,  it  has  been  suggested 
tliat  the  vascular  lesions  were  the  initiative  process;  but  there  is  nothing 
to  show  whether  or  not  they  are  cause,  effect,  or  part  of  a  general  under- 
lying condition-  In  tlie  hyj>crtrophic  form  of  sclerosis  the  ceJT^M'al  sub- 
jice  is  not  infrefjuently  dotted  with  ten  or  twelve  masses  varying  in  size 
from  that  of  a  bean  to  that  of  a  ten-cent  piece,  round  or  streak-like,  or  of 
t:lie  ctmsistence  of  in<lfa-rubber,  |>riiicipidly  in  the  cortex  or  in  the  central 
ganglia.  From  these  masses  the  pia  tears  easily,  but  is  adherent  to  the 
surrounding  tissues,  w^hich  are  of  a  n^ldtsh  wjlor  from  a  markedly  vascular 
injection.  These  masses  consist  of  thick  connective  tissue  with  spindle- 
<Xflls,  and  pass  into  the  normal  tissue  without  sharp  demarcation.  A  few 
«itrophiiH.l  ganglion -cells  are  found  filled  with  pigment  and  grauules. 

In  1884,  Strumpell  advanced  the  thee>r)^  that  there  was  in  children  an 

lie  infectious  encephalitis  of  the  motor  convolutions,  analogous  to  the 

lie  myelitis  of  the  anterior  eornua  of  the  spinal  c<n"d.     This  seems  to  me 

to  have  been  one  of  the  most  flip{*ant  [mthologlcal  suggestions  ever  made  in 

tuedicine,  advance<l  without  the  slightest  pnx>f  on  the  j*art.  of  its  autlior; 

and  as  yet  only  one  writer,  Ilauke,  has  adopted  this  view,  and  only  one 
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clinical  observation,  probably  merely  coincidontal,  not  elucidated  by  an 
autopsy,  has  lx*'n  cited  in  snpi>ort  of  it.  The  avidity  with  which  the  sug- 
gestion has  been  scazed  for  discussion  and  observation  and  the  large  lilcii 
tiire  which  has  grown  np  iu  refutation  of  it  are  pitiable  illustrations  of 
paucity  of  onr  exact  knowledge  of  tlie  pathology  of  the  fa»tal  and  the  infa 
tile  brain.  Cotard  and  Gandanl  ctt^^  seven  cases  with  the  symptoms 
Striirapell's  so-called  polio-encephalitis,  iu  which  the  cortex  was  found  to  be 
normal,  and  in  which  the  lesions  were  as  foUow^s :  cyst  in  the  corpus  stria- 
tnni,  cyst  in  the  frontal  lobe  beneath  the  cortex,  sclerosis  beneatli  one 
lateral  ventricle,  clot  in  the  internal  capsule,  embolic  softening  of  the  in- 
ternal capsule,  embolic  softening  of  the  corpus  striatum  and  surrouudiiM 
tissue,  hemorrhage  into  the  thalamus  opticus  and  corpus  striatum.  Besid^ 
this,  H6ven  recoixls  a  cyst  of  the  iuternal  capsule,  and  in  tbis  case  an 
eBi>ecially  careful  examination  was  made  of  the  cortex,  which  was  found  to 
be  i^»erft»ctly  norraaL  Wallenberg  also  reports  a  cyst  iK'Ucath  the  anterior 
corpora  quadrigemiua,  implicating  the  cms  cerebri  and  the  lemniscus,  and 
destroying  completely  one  red  nucleus.  The  title  polio-encepbalitis  is  the 
more  unfortunate,  as  the  same  name  has  l>een  ver\"  properly  given  by 
Wernicke  to  a  thoroughly  authenticated  disease  of  the  motor  nuclei  (»f 
the  medulla  oblongata,  which  are  the  true  meilullary  analogues  of  iLe 
anterior  coruua  of  the  spinal  cord.  h 

In  I860,  Virchovv  descrilned  what  he  termetl  congenital  encephalitis^ 
consisting  of  little  yellowish  masses  iu  the  white  cerebral  substance,  and 
referable,  he  thought,  to  interstitial  inflammation  of  the  cerebral  substance, 
the  color  coming  from  fatty  granules.  Although  it  lias  l>een  raaintaioed 
by  Jastrowitz  that  fatty  granules  are  pl]ysic>logical  in  fietal  brains,  there 
yet  seems  reason  to  believe  that  Virchow's  description  applies  to  certain 
infre(]ncnt  cases.  M 

Ileschl,  in  1859,  gave  the  name  of  porencephaly  (jro^'»7,  "a  bole,"  aiw 
ixxi<fahiy^  "  the  brain")  to  certain  exceedingly  curious  losses  of  cerebral  siib- 
stantxi  in  ftetal  and  infantile  brains,  varying  iu  size  from  small  cavities  to 
an  entire  absence  of  both  hemispheres.     These  cavities  are  generally  fu 
of  liquid,  and  are  traversed  by  filaments  forming  light  and  incompl 
l>artitions.     Substances  resembling  adipoccre  are  sometimes  found  fliiatill 
iu  them,  or  other  substances  of  transparent,  citron,  yellowish,  or  bnn 
color.     These  cavities  may  open  into  the  arachnoid  cavity,  although  Xh 
generally  have  a  vascular  membranous  cover,  the  external  face  of  whicJi 
may  be  colored  orange,  yellow,  or  brownish.     Ordinarily  the  pia  is  absei 
Kuudrat  maintains  that  the  convolutions  bortlering  upcm  thesie  cavit 
have  a  radiating  form  in  the  cases  of  pre-natal  origin.     The  adjacent 
volutions  'may  hta  mrjieted  by  a  fine  cerebral  d6bris,  or  may  undergo 
gelatinous  transformation.     Scleixisis  of  tlie  tissues  bordering  the  cavity  i 
very  frequent,  and  these  walls  often  have  a  rusty  color,  probably  from 
hemorrhage.     Near  the  lesion  diminution  or  obstruction  of  an  artery  may  ' 
be  found.     Instead  of  the  cavities,  however,  there  may  be  absolute  loss  of  " 
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one  hemisphere  or  both.  The  Ixiiies  may  be  thinne*!  or  thteken(>d,  the  skull 
lay  be  hydr«>pephalic  or  niicroeephalic  in  shape,  CKrasionally  the  front  is 
very  much  flattened  and  slopes  l*aekwani.  Poreneephaly  is  generally  of 
f<3etal  origin,  after  this  being  most  frequent  in  first  infancy,  tjccurriug  exeep- 
tionally  afterwards.  In  fifty-seven  eii.'?es  analyzed  by  Audry,  thirty-four 
%vere  probably  of  festal  origin,  thirteen  in  the  first  two  years  of  life,  nine 
in  the  second  iufancy,^ — viz.,  three  in  the  third  year,  one  at  three  and  one- 
third  years,  one  at  seven,  one  at  nine  and  a  half,  one  at  ten,  one  at  eleven, 
one  at  fourteen  ;  one  case  occurred  in  an  adult.  These  singular  losses  of 
cerebral  suhstauee  have  beeu  attributed  to  an  arrest  of  development,  ex- 
treme hydnM'ephalus,  embolism  or  hemorrhage,  encephalitis,  and  a  profound 
<?crebral  anH?mia.  Kundrat  endeavored  to  trace  a  constant  relationship 
between  vascular  lesions  and  the  porencephalic  areas,  but  indubitable  eases 
liave  been  reported  demonstrating  that  this  view  is  not  tenable.  A  peculiar 
gclatiuous  and  cellular  infiltration  seems,  in  certain  cases,  to  he  one  of  the 
early  stages  of  the  process.  The  predispjsing  and  exciting  causes  of  the 
aflTcction  are  but  little  known,  although  traumatisra  would  seem  to  have 
l)ecn  a  distinct  etiological  factor  in  several  instauc<'s. 

The  apoplexy  of  the  new-l>ora  is  regarded  by  Osier  as  one  of  the 
chief  causes  of  the  bilateral  hemiplegia  or  j)amplegia  occurring  at  birth, 
and  there  con  be  no  doubt  that  it  is  a  very  frequent  condition  in  new-lxjrn 
children,  cspet^ially,  as  Sarah  J.  McXutt  has  shown,  in  coujunctioQ  with 
abnormal  labor^  asphyxia,  and  convulsions. 

Tbromlx)sis  f>f  the  ccrebiiil  veius  is  regarded  as  a  frequent  factor  by 
Ciowers. 

It  will  thus  lie  swu  that  the  fcetal  an*l  the  infantile  brain  behave  in  a 
different   pathological   manner  from  the  adult  brain.      In  the  former  we 
encounter  much  more  frequently  meningeal  hemorrhages  and  acute  forms 
of  encephalitis  and  meningo-eneephalitis,  whilst  tlie  rapid  losses  of  cerebral 
«ul>3tance  of  porencephaly  are  practi<ally  unknown  at  later  pcrit-wls  of  life, 
^'or  should  we  find  it  surprising  that  there  is  such  easily  effected  retro- 
gressive metamorphosis  of  the  cerebral  substance  io  the  infant  when  ^ve 
►  consider  that  the  intracranial  contents  are  the  last  portions  of  the  nervous 
fjBubstanee  to  develop  and  are  very  imjierfwtly  developed  during  fr«tal  and 
infantile  life,  and  that  their  great  i-elative  bulk,  badly  protectc^l  by  the  im- 
Ljjerfectly-oAsifitHl  cranium,  renders  them  extremely  liable  to   injury  from 
'"Without  in  the  helpless  foetus  and  in  the  almost  equally  helpless  infant. 
It  is  a  singular  fact,  however,  that  most  of  the  lesions  are  iu  the  motor 
tract  tliat  extends  from  the  motor  convolutions  to  the  muscles.     The  wjurse 
of  this  motor  tract  is  through  the  corona  radiata  to  the  internal  cai>sulc, 
thence  through  the  pons  to  the  region  of  the  decussation,  where  it  divides 
into  two  columns,  the  one  going  down  upon  the  same  side  into  the  ante- 
rior pyramidal  columns  (columns  of  Turck),  the  other  crossing  to  the  oppo- 
site side  to  pass  down  through  the  lateral  pyramidal  column,  thence  into 
the  anterior  comua,  making  direct  connection  with  the  great  ganglion -cells 
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from  which  arise  the  motor  nerves  that  emerge  along  the  anterior  roots  to 
terminate  in  the  motor  end-plates  of  the  muscle.  Although  different  con- 
vnhitions  are  not  infrequently  the  site  of  lesion,  even  as  far  back  as  the 
occipital  lobe,  the  motor  convolutions  are  pre-eminently  affected.  But 
lesions  have  alsf>  been  found  in  the  intracranial  portion  of  this  motor  tract 
witliout  affection  of  the  convolutions :  thus,  as  has  already  been  stated,  one 
of  Gandard^s  cases  had  a  clot  in  the  internal  capsule,  with  softening  and 
tx.*chyniosis  of  the  Sylvian  fossa,  another  had  a  f(X"us  of  softening  in  the 
region  of  the  iutcmal  capsule,  and  another  a  softening  of  the  corpus  stri- 
atum and  the  surrounding  region  ;  one  of  Wallenberg's  cases  had  a  hemor- 
rhage in  the  right  optic  thalamus  and  corpus  striatum,  and  another  a  cysl 
beneath  the  anterior  coipora  qnadrigemina,  implicating  the  pes  and  lera- 
nistius  and  destroying  fibres  from  the  thin!  pair  and  red  nucleus;  whilst 
Il6vcn's  case,  had  a  cyst  in  the  nucleus  eaudatus.  These  lesions  act  more 
disastrously  uix)n  the  foetal  and  the  infantile  brain  than  upon  that  of  the 
atlult,  for  the  evolution  of  the  former  is  seriously  haniix-rcd.  The  condition 
of  the  spinal  and  peripheral  portions  of  the  motor  tract  has  yet  to  be  studied 
thoroughly,  although  in  some  cases  of  spastic  i>araplegia  there  is  reason  to 
Wieve  that  there  is  either  a  descending  degeneration,  or  a  lack  of  develoH 
mcnt  of  t!ie  intra-spinal  motor  strands.  There  can  he  no  question  that  the 
motor  tract  is  peculiarly  liable  to  diseiise  in  children,  and  that  the  cerebral 
palsies  are  the  earliest  in  point  of  time  of  the  great  scti^  of  lesions  to 
which  it  is  liable  at  this  periml  of  life.  Dividing  the  motor  tract  into 
three  portions,  the  intracranial,  the  spinal,  and  the  peripheral,  we  may 
classify  its  k«ioua  in  this  manner:  cerebral,  the  cerebral  palsies;  spinal, 
myelitis  of  the  anterior  cornua  (polinniyelitis  anterior) ;  j>eripheral,  pseudo- 
hypertrophic paralysis ;  whilst  progressive  mupcular  atrophy  is  somedmes 
of  spinal  and  sometimes  of  jwripheral  origin.  The  spinal  and  jwripheral 
portions  of  the  motor  tract,  however,  are  much  more  prone  to  chrooifil 
disease  in  children,  almost  the  only  exception  lieing  the  acute  onset  of  moSt 
cases  of  poliomyelitis  anterior,  whilst  the  iuti'acranial  |X)rtion  of  the  motor 
tract  is  verj'  liable  to  acute  disease,  the  chronic  lesions  lieing  rare.  The 
cellular  processes  of  the  spinal  lesions  have  been  admirably  studied,  so 
that  one  of  the  most  certain  faets  in  pathology  ti>-day  is  the  disappear- 
ance or  injury  of  the  gaugllon-eells  of  the  anterior  horn  in  poliomyelitis 
and  in  the  spinal  f  vmis  of  pix>gressive  muscular  atrophy.  It  is  not  as  y€t 
quite  certain  whether  the  muscular  wasting  of  the  peripheral  forms  of 
progressive  muscular  atrophy  and  the  commingled  wasting  and  hypertrophy 
of  the  pseudo-hypertrophies  are  due  primarily  to  the  affection  of  the  mus<'le- 
cells,  or  are  swondary  to  changes  in  ttie  anterior  cornua  that  have  not  thus 
far  l>een  detected  by  the  means  of  microscopical  preparation  at  present  in 
use,  although  the  evidence  is  as  yet  entirely  in  favor  of  the  former  view. 
But  we  aw  sadly  In  lack  of  knowledge  as  to  the  exact  pathological  natore 
of  the  lesions  in  the  intracranial  portion  of  the  motor  tract..  Porencephaly, 
as  we  have  seen,  would  seem  to  be  a  cellular  process  independent  of  pre«* 
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cediug  arterial  impairment,  inasmuch  as  Kuodrat's  opinion  has  becD  dis- 
proved that  the  jx>renc'epbalic  loss  of  substauce  is  always  in  au  arterial 
range.  The  frotal  aud  the  infautik  bniin  must  be  subjt'et,  thcreforp,  to 
suddeu  ijellular  disiutegratious,  »uvh  as  we  see  iu  the  anterior  horu  of  the 
spinal  ourd  in  poliomyelitis  anterior,  although  on  a  much  lai^er  scale,  and 
j^ucb  as  is  not  seen  in  the  adult  bmlu  except  in  the  mre  caries  <jf  idiojiathic 
BoA^juiug  that  have  L>een  desi^ribetl  by  Wernicke.  Arterial  and  capillary 
hemorrhage  aud  arterial  aud  venous  thrombosis  are  also  impurtant  factoi*!?, 
as  we  have  seen,  but  we  do  not  know  what  relationship  tliey  lx;ar  to  the 
atrophies,  the  sclerosis,  the  poreucephaly,  or  the  cerebral  porosity  of  Golgi. 

Symptomatologry. — In  all  cerebral  diseases  a  sharp  division  must  be 
made  of  the  symptoms  into  those  that  are  reflex  and  those  that  are  dirt^i-t 
or  localijsing.  For  instance,  a  hemorrhage  may  take  pk«  inti>  tlie  arm- 
centre  of  the  cortex,  at  first  causing  uiicouseiousness  or  a  convnlsiun,  fever, 
headache,  etc.,  and,  when  these  have  passed  off,  the  jiamlysis  of  the  arm 
may  become  apjiarent.  The  fii*st  class  of  symptoms  are  those  which  are 
due  to  shock  of  the  whole  cerebral  substance  from  a  sudden  molecular 
change,  whilst  the  latter  are  those  which  are  due  to  actual  destruction  of 
a  certain  area  of  the  brain-tissue.  Tht^^e  considerations  apply  csixx^-ially  to 
the  cerebral  affections  of  children,  who  are  more  liable  to  reflex  disturbauce 
than  adults. 

The  reflex  symptoms,  then,  are  convulsions,  fever,  delirium,  hebetude  or 
coam,  aud  emesis. 

The  convulsions  have  nothing  pathognomonic  about  them.  They  may 
l>«  generalized,  or  thuy  may  implicate  one  meraberj  the  limbs  on  one  side,  or 
c^-Ttain  muS4L'le8  alone.  They  may  l>e  tonic  or  clonic  m  chamcten  It  has 
Ixifn  stated  by  a  recent  writer  that  loss  of  consciousness  in  a  convulsion 
cl€?iiotes  a  cortical  lesion,  whilst  convulsion  without  loss  of  consciousnesa 
indicates  a  subcortical  lesion.  This  rule  may  hold,  to  a  certain  extent,  in 
a^iulta,  but  not  in  children,  who  are  not  infrtH|uently  rendered  unconscious 
">'a  jKiliomyelitic  onset,  or  even  by  reflex  I'auses, 

The  febrile  movement  is  genenilly  of  a  low  tyiie,  rarely  pa^^iug  alwve 
*Olo  Qj.  102°  F.  Not  infi-eiiueutly  there  is  no  history  of  fever  whatsoeveT, 
®^  Cir  as  the  statements  of  parents  or  relatives  can  be  relied  on. 

Delirium,  when  pi*esent,  is  gonemlly  of  a  mild  character,  and  of  tem- 
I^rury  duration,  Ijtit  it  is  often  lacking. 

Hebetude  is  generally  present,  and  coma  is  sometimes  observed,  although 
^^th  of  these  conditions,  like  fever,  may  be  entirely  absent, 

£mesis  is  an  iufivfjuent  symptom.  There  is  generally  an  inability  to 
^-Ke  much  AkxI,  but  this  is  more  the  re^sult  of  the  hebetude  or  coma  or  the 
^^Horal  malaise  than  of  any  nausea. 

The  hjcalizing  symptoms  vary  accoitling  to  the  portion  of  the  brain  that 
^  BflTected.  As  yet,  as  has  been  stated,  most  of  the  cases  have  seemed  to 
^*ave  a  pre|M>ndei*ance  of  motor  symptoms,  jxtinting  to  a  legion  of  the  motor 
*^et,  but  this  seeming  preponderance  may  be  due  to  the  considerations  that 
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from  which  arise  the  motor  nerves  that  emerge  along  the  anterior  roots 
terminate  in  the  motor  end-plates  of  the  muscle.  Although  different  co 
volutions  are  not  infrequently  the  site  of  lesion,  even  as  far  haek  ns 
occipital  lolje,  the  motor  convolutions  are  pre-eminently  aflected.  B 
lesions  have  als<:i  been  found  in  the  intracranial  portion  of  this  motor  tra 
without  aflbction  of  the  convolutions :  thus,  as  has  already  been  stated,  oi 
of  Gandard's  cases  had  a  clot  in  the  internal  capsule,  with  softening  and' 
ecc^liyraosis  of  the  Sylvian  fossa,  another  had  a  fixnis  of  softening  in  tlie 
region  of  the  internal  capsule,  and  another  a  sofltening  of  the  corpus  stri 
atum  and  the  surrounding  region  ;  one  of  Wallenberg^s  <^ses  had  ahpraoi 
rhage  in  the  riglit  optic  thalamus  and  corpus  striatum,  and  another  a  tyi 
beneath  the  anterior  corpora  qiiadrigemina,  implicating  the  pes  and 
niscus  and  destroying  fibres  from  the  third  jtair  and  red  nucleus;  whil 
H6ven's  case  had  a  cyst  in  the  nucleus  caudatns.  These  lesions  act  moi 
disai5trously  mpon  the  foetal  and  the  infantile  brain  than  upon  that  of  tl 
adult,  for  the  evolution  of  the  former  is  seriously  hanij>creil.  The  conditio 
of  the  spinal  and  peripheral  iwrtJons  of  the  motor  tract  has  yet  to  be  studi 
thoroughly,  although  in  some  cases  of  s^tastic  jKiraplcgia  there  is  reason 
believe  that  there  is  either  a  descending  degeneration,  or  a  lack  of  develop- 
ment of  tlie  intra-spinal  motor  strands.  There  can  be  no  question  thatthfij 
motor  tract  is  peculiarly  liable  to  disease  in  children,  and  that  the  cerebi 
palsies  are  the  earliest  in  point  of  time  of  the  great  series  of  lesions 
which  it  is  liable  at  tliis  peri<xl  of  life.  Dividing  the  uiotor  tract  ini 
three  portions,  the  intracranial,  the  spinal,  and  the  peripheral,  we  ma; 
classify  its  lesions  in  this  manner:  cercbraly  the  cerebral  palsies;  spii 
myelitis  of  the  anterior  cornua  (poliomyelitis  anterior) ;  peripheral,  pi^ud 
hypertrophic  paralysis ;  whilst  progressive  muscular  atrophy  is  sometim* 
of  spinal  and  sometimes  of  peripheral  origin.  The  spinal  and  periphei 
portions  of  the  motor  tract,  however,  are  much  more  prone  to  chronil 
disease  in  children,  almost  the  only  exception  being  the  acute  onset  of  ra* 
cases  of  poliomyelitis  anterior,  wliilst  the  intracranial  portion  of  the  luoti 
tract  18  very  liable  to  acute  disease,  the  chronic  lesions  being  rare, 
cellular  processes  of  the  spinal  lesions  have  \yeon  admiraldy  studied, 
that  one  of  the  most  certain  facts  in  pathology  to-day  is  the  disapp 
ance  or  injury  of  the  ganglion-cells  of  the  anterior  horn  in  polioniyeliti! 
awl  in  the  spiual  forms  of  progressive  muscular  atrophy.  It  is  notary 
quite  certain  whether  the  musenlar  wasting  of  the  peripheral  forms 
progressive  muscular  atrophy  and  the  commingled  wasting  and  hy{)ertn»pH] 
of  the  psend(»-hypcrtrophit^  are  due  primarily  to  the  atfcction  of  the  mufol^ 
ct^lls,  or  are  secondary  to  changes  in  the  anterior  corona  that  have  not  \h^ 
far  been  detectotl  by  the  means  of  microscopical  pre|>aratii»n  at  present 
use,  although  the  evidence  is  as  yet  entirely  in  favor  of  the  former  vii 
But  we  are  sadly  in  lack  of  knowledge  as  to  the  exact  pathological  nai 
of  tlie  lesions  in  the  intracranial  portion  of  the  motor  tract.  Porencephaly*' 
as  we  have  seen,  would  seem  to  be  a  cellular  process  independent  of 
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c^iug  arterial  iiiiijairmeiit,  inasmuch  as  Kund rat's  opinion  has  been  dis- 
proved tliat  tiie  poivot^phalic  loss  of  substance  is  ahrays  in  an  ailerial 
range.  The  ftetal  aud  the  infantile  braiu  must  be  subject,  therefore,  to 
sudden  cellular  disiutegratious,  such  as  we  see  iu  the  anterior  horn  oi'  the 
s]>iual  cord  iu  poliomyelitis  anterior,  although  on  a  much  larger  scale,  anil 
such  as  is  not  seen  in  the  adtilt  brain  except  iu  the  rare  fSJses  (if  idiopatliie 
soflening  tliat  have  been  desi;riljed  by  Weniieke.  Arterial  aud  capillary 
hemorrhage  and  arterial  and  venous  thrombosis  are  also  important  factors, 
sks  we  have  seen,  but  we  do  not  know  what  relationsliip  they  bear  to  the 
atrophies,  the  sclerosis,  the  porencephaly,  or  the  cerebral  porosity  of  Golgi. 
Symptomatology. — In  all  cerebral  diseases  a  sharp  division  must  be 
made  of  the  sympt^tnis  into  those  that  are  reflex  and  those  tliat  are  direct 
or  localizing.  For  instance,  a  hemorrhage  may  take  place  into  the  arm- 
oentre  of  the  ajrtex,  at  first  causing  unconsciousness  or  a  convulsion,  fever, 
he&daclie,  etc.,  and,  when  these  have  j>assed  off,  the  jmralysis  of  tlie  arm 
may  l>ecorae  ap|)arent.  The  first  cla^s  of  symptoms  are  those  which  are 
due  to  shock  of  the  whole  eerehral  substance  from  a  sudden  molecular 
change,  whilst  the  latter  are  those  wEiieh  are  due  to  actual  destruction  of 
a  certain  area  of  the  braiii -tissue.  These  crmsiderations  apply  es|>ecially  to 
the  cerebral  atfections  of  children,  wlio  are  more  liable  to  reflex  disturbance 
t.hau  adults. 

The  reflex  symptoms,  then,  are  convulsions,  fever,  delirium,  hebetude  or 
c3oma,  aud  emesis. 

The  convulsions  have  nothing  pathognomonic  about  them.  They  may 
l:>e  generalized,  or  they  may  implicate  one  member,  the  limbs  on  one  side,  or 
certain  muscles  alone.  They  may  l>c  tonic  or  clonic  in  character.  It  has 
b>een  stated  by  a  retx^nt  writer  that  loss  of  consciousness  in  a  convulsion 
<lenotes  a  cortical  lesion,  whilst  convulsion  without  loss  of  consciousness 
indicates  a  subcortical  lesion.  This  rule  may  hold,  to  a  certain  extent,  in 
«a.*lult;3,  but  not  in  children,  who  are  not  infrequently  rendered  unconscious 
l3y  a  poliomyelitic  onset,  or  even  by  reflex  causes. 

The  febrile  movement  is  generally  of  a  low  tyi>e,  rarely  jxissing  above 
101°  or  lO'i'*  F.  Not  infi'eipiently  there  is  no  history  of  fever  whatsoever, 
so  far  as  the  statements  of  parents  or  relatives  can  be  relied  on. 

Delirium,  when  pivsent,  is  genei'ally  of  a  mild  chainicter,  and  of  tem- 
P<>rary  duration,  but  it  is  oflen  lacking. 

Hebetude  is  generally  present,  and  e<jnia  is  sometimes  observed,  although 
"oth  of  these  conditions,  like  fever,  may  be  entirely  absent. 

£mesis  is  an  iufrt^quent  symptom.  There  is  generally  an  inability  to 
*ake  much  food,  but  this  is  more  the  result  of  the  hebetude  or  coma  or  the 
8^>JoraI  malaise  tlian  of  any  nausea. 

The  lot^lizing  symptoms  vary  according  to  the  portion  of  the  brain  tliat 
*^  effected.     As  yet,  as  lias  been  stattNl,  most  of  the  cases  have  seemetl  to 
*^ve  a  preijonderance  of  motor  symptoms,  pointing  to  a  lesion  of  the  motor 
^^^•t,  but  this  seeming  preponderance  may  be  due  to  the  considerations  that 
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have  already  been  advanced.  So  far  as  we  know  them,  however,  the  local- 
izing symptoms  are  paralyses^  contractures,  exaggerated  tendon  reflexiii, 
mental  impainiicnt,  niiisctilar  wiisting,  mutism,  sixH^'oh-tletWts. 

Classilyiiig  the  eaises  by  llie  motor  symptoms,  the  paralyses  may  be  ar- 
ranged into  the  three  following  groups : 

1.  Hemiplegia  ; 

2.  Bilateral  hemiplegia  or  diplegia  ; 

3.  Paraplegia. 
In  the  hemiplegic  cases  the  face  Is  not  always  involved,  and,  when  it  is, 

the  upjier  part  of  it  is  not  affected.  This  form  usually  <x"cnrs  in  the  first 
three  years  of  life. 

The  bilateml  hemiplegia  or  diplegia  is  usually  congenital,  irotn  fcetal 
causes  or  brain-trauniata  in  parturition.  Growers  suggests  for  these  cases 
the  name  of  birth-jMilsics. 

Paraplegia  is  usually  congenital  or  begins  in  early  infantile  life. 

In  all  these  three  forms  contracture  of  the  juaralyzed  muscles  is  usually 
present,  the  exceptions  to  this  rule  being  infrequent.  These  contractures 
oppose  a  soft  wax-like  resistance  to  movements  irapii'ssed  upon  the  limb, 
yielding  slowly,  and  gradually  returning  to  their  u.sual  condition  when  the 
stretching  baud  is  removetl.  The  flexor  muscles  arc  usually  more  affected 
than  the  extensor.  Not  infi'cquently  the  small  joints  have  a  remarkable 
pliability,  so  that  movements  in  any  direction  «iu  be  impressed  njwn  the 
fingers,  and  they  can  be  flexed,  extended,  alMluctcd,  and  adducted  with 
remarkable  facility.  If  a  limb  is  quickly  and  suddenly  flexed,  a  lock-like 
movement  will  be  felt  in  opposition  momentarily  by  the  hand  of  the  pereon 
flexing.     These  contractures  arc  the  cause  of  various  muscular  deformities. 

The  tendon  reflexes  are  generally  cxaggcmted  in  the  atiected  limbs^ 
although  only  to  a  limited  extent. 

The  mental  ini|>ainnent  may  varj*  greatly,  from  slight  impairment  to 
the  most  pronouncxHl  idiocy. 

The  muscular  wasting  is  usually  not  active,  as  in  poliomyelitis  anterior, 
but  would  seem  to  be  more  from  lack  of  development  of  the  limb.  Thus, 
in  one  little  patient  of  mine  the  atfectwl  arm  gmws  every  year  smalI<T 
relatively  to  its  unaifecte<l  tellow,  because  the  latter  develops  and  the  former 
does  not. 

Mutism  and  speech -defects  are  ver)'  common. 

Sensation  does  not  seem  usually  to  lie  disturlx^l,  at  least  in  any  marked 
degree ;  but  of  course  it  must  lie  undei-stoul  that  it  is  simply  impo»«ible 
to  test  the  sensations  in  infants  and  young  chihlren  except  in  a  vety  gros 
manner. 

Vaao-motor  disturbances  are  usual,  such  as  lower  temjxM-ature  of  t!»e 
affected  limb  and  defective  vaso-mut^ir  circuhition. 

The  electrical  reactions  are  noi'tnal,  except  for  some  slight  qiiantftatlv 
increase  to  farad  ism  and  oncasionally  to  galvanism. 

In    the   hemiplegic   form  Weir  Mitchell  has  described,  according  tc-»>^ 
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Qdir,  past'heraiplegic  tremor  in  one  case  affet*ting  the  entire  arm,  post- 
ksijlil^  chorea  (or  hemiataxia)  in  twenty-four  cases,  mobile  sjiasm  ami 
Mktws  in  six  coses.  In  the  bilateml  hemiplegias  so-ealled  spostio  chorea 
nd  doable  athetosis  have  been  descrilxMl. 

In  Miiny  of  these  uiiforttmate  cases  ejyilepsy  oociirs,  there  being  sixty- 
two  out  of  one  htmdred  and  forty  eases  collected  by  Sachs,  or  forty-four 
bs  per  cent,  of  all  cases5.  Among  the  hemiplegias  there  were 
of  general  epilepsy, — nine  of  the  Jaoksonian  ty[K>,  and  one 
(He of  petit  mal, — iu  all  about  fifty  per  cent.  In  twenty-four  cases  of  djple- 
pi  »ven  had  general  epilepsy  (twenty-nine  }>er  cent.),  one  had  Jaeksimian 
ifHtfgy,  In  eleven  cases  of  parapl^ia  four  had  general  epilepsy  (about 
ll>irtf*«ix  per  oent.).  This  |ierecntage  of  epilepsy  ditfei's  but  sh'ghtly  from 
llgtven  by  Gandard,  ^^'alIeulx'^g,  and  Osier. 

loais. — The  difteirntial  diagnosis  is  to  be  made  from  the  following 

Fifatiuns  :  i-erebro-spiual  meningitis  of  epidemic  or  s|K>radie  origin  ;  trau- 

ucic  meningitis ;  suppurative  meningitis  ;  myelitis  of  tlu*  anterior  eornua; 

taiKverse   myelitis;    tubercular  meningitis;    hydrocephalus;    inti"acrauial 

(aioc«;  wflex  hebetude,  coma,  or  delirium. 

In  every  instance  a  careful  history  should  l^  obtained  from  some  intel- 

1  jierson  who  has  lieen  with  the  child  at  the  onset  of  the  disease,  and 

<her  is  almost  iu  variably  the  best  one  for  this  puqxise^  unless  some 

iligeut  physician  has  rccogni?xMl  the  disease  early  in  its  course.     It  is 

of  this  precise  history  that  makes  the  diagnosis  of  these  cases  so 


Gerebn>-spinal  meningitis  of  epidemic  or  sporadic  origin  is  characterized 
bjr  tftractioD  of  the  hea<l,  by  the  spomdic  or  epidemic  prevalence  of  the  dis- 
att»  by  its  grtater  frequency  in  the  yeai"s  from  one  to  fiiWu^  by  a  greater 
tadroty  to  hebetude  and  wma,  by  a  greater  immunity  from  permanent 
ttotal  imjMiirment,  and  by  the  fact  that  the  jiaralysis  usually  consists  of 

I  »Wiid<xl  and  rarely  of  doulile  hemiplegia  or  parajdegia. 

Traimiatic  meningitis  can  only  be  diagnosed  when  the  titiunm  has  been 

[kwwu. 

Sappumtive  meningitis  can  1^  i-ecognized  by  the  presence  of  suppuni- 
tioo  in  the  car,  nasal  cavities,  orbit,  or  lung,  or  by  some  septic  enridition. 

iJCofeovcr^  there  is  apt  to  be  a  peculiar  remission  in  the  symptoms,  with 
iurtuafing  temiK^rature,  and  chills  or  rigoi*s. 

Myelitis  of  the  anterior  horns  is,  as  the  name  indicates,  a  sudden  loss 
<>rtlie  gunglton-cells  in  the  anterior  wnuia  of  the  spinal  wjixl,  and  is  ehar- 

llrtaTJ5*<l  by  a  flaccid  paralysis,  with  loss  of  tendon  reflex,  altetxfl  eleetrical 

■RWioaH,  and  atrophy  of  certain  nuiscular  gronj>s,  usually  in  one  limb.  It 
■  (bertfore  monoptegic  in  its  distribution,  very  seldom  licmiplegic,  and 
iitver  doubly  hemiplegic  in  the  child.  Cases  that  are  chai'acterized  at  the 
Wtirt  by  coDVuUions,  hel>ctude,  coma,  and  fever,  may  cause  some  doubt 

•hottt  the  diagnosis  for  thi^ee  or  four  days  or  even  for  a  week,  but  the  distri- 

Inuion  of  the  paralysis  will  settle  the  question. 
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Transverse  myelitis  is  a  rare  afft^-tion  in  the  child,  but  wlion  it  c»ccur8j 
it  causes  i»raplc*giaj  with  vesical  auil   reetal  paralysis,  i>erbaps  Ixnl-t 
whilst  the  upiw^r  extremities  are  usually  unaffected,  and  there  is  no  mental 
defect  whatever. 

Tjibercular  meningitis  will  \ye  recognized  by  the  chi'onicity  of  the  oere- 
bml  symptoms,  au  acute  onset  being  rare,  and  by  the  historj'  of  tuberculosia 
in  other  organs  of  the  jmtient  or  in  the  family. 

Hydnx-cplialus  is  so  oilcn  asswtated  with  tubercular  meningitis  that  the 
reraarivs  just  made  will  apply,  except  that  the  |>eculiar-sha|K'd  head  is  of 
itself  almost  diagnustie. 

The  differential  diagnosfs  from  iulincranial  tumor  is  uften  extremely 
difficult  to  make.     In  the  latter,  however,  the  tendency  is  to  chronicily, 
to  a  giTater  localization  of  the  s\'mptoms,  and  to  a  greater  frequency  of  ^ 
neuro-rettnitis  and  purposeless  reflex  so-calkd  cerebral  vomiting. 

Hebetude  or  cunia  will  not  iufrecpieutly  occur  in  childi"en,  seemingly  of] 
the  most  alaiTuiug  nature,  but  yet  will  disappear  in  a  day  or  two,  Ixnugj 
apparently  a  i-cflex  of  some  indigestion  or  vaso-mutor  cejndition.  Then,] 
again,  the  acute  febrile  affections  of  childiTn,  sncli  as  the  pulmonary,  entcrie^i 
and  niiasuiatic  diseases  and  the  exanthemata,  will  pixxiuoe  grave  conditioi] 
of  heln^tude,  enniii,  or  delirium,  and  it  will  often  be  a  matter  of  great  nicctyl 
to  determiuc  how  much  is  reflex  from  the  primary  disease,  and  how  muchj 
may  be  due  to  an  additional  implication  of  the  cerebrum  or  its  membranes;,] 

Prognosie.^ — ^The  prognosis  of  these  affet^tions  will  depend,  of  course,] 
Ujwn  the  extent  of  the  cerebral  lesion,  and  the  extent  of  the  wnx'bral  lesioD 
will  manifest  itself  in  the  paralysis  of  motion,  in  the  contractures,  in  the 
exaggerated  tendon  reflexes,  and  in  the  intellectual  changes.  Eveiy  child, 
therefore,  should  be  eai'efully  examined,  to  ascertain  the  amoimt  of  damage  ^ 
done,  as  evidenec^l  by  these  ditfeiTut  symptoms.  The  paralyxed  limlift" 
should  1x3  tested  in  I'egard  to  their  motion  and  sensation.  The  eye  and  the 
ear  should  Ix"  examined.  The  amount  of  contracture  sliould  be  asceitained, 
and  the  tendon  reflexes  should  be  interrogated.  The  intelligence  of  the 
child  shoidd  also  be  tested,  and  the  seeming  stupidity  resulting  from  lack 
of  mental  training  and  from  the  isolated  life  of  a  paralytic,  who  has  perhaps 
been  petttil  and  spoiled,  should  not  he  mistaken  for  the  mental  duluess 
caused  by  impaiiTucnt  or  destruction  of  cerebral  substance. 

Treatment- — There  is  usually  but  little  to  lie  done  in  the  treatment  of 
these  c-ascs.  In  the  cases  of  hemiplegia,  cspceiatly  those  that  come  under 
treatment  s<:M:>n  after  onset,  the  faradie  eurrent  is  undoubtedly  the  most  effica- 
cious agent,  and  in  several  instances  I  have  seen  its  use  cause  almost  incre<U^| 
ble  improvement.  In  bilateral  hemiplegia  I  liave  not  s<:«n  anything  like  as 
g<x>d  i-esults,  and  in  j>araplegia  it  has  l)een  j^»erfectly  useless  in  my  hands. 
Except  in  the  aforesaid  cas<,s  of  hemiplegia  of  recent  origin,  I  have  not 
seen  that  massage  is  of  any  si)ceial  use ;  but  Osier  sfx-aks  of  pei^isteut  mas- 
sage, with  strong  flexion  and  extension  iff  the  limbs,  according  to  the 
i^ecommeudatioii  of  Weir  Mitchell,  as  having  been  of  gi'eat  sen-ice.     The 
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iJMStic  defects  are  usually  beyond  relief  except  by  the  appiimtiis  and  knife 
of  the  orthopaedic  siirgixm.     The  mental  defeutri,  in  projKT  eti^'S,  may  be 
greatly  heljHtl  by  eareful  and  systematic  ethKiition.     Oj^erative  interferenee 
W'itH  the  bmin  in  these  cases  is  absurd,  not  only  because  of  the  impossibility 
j'n  tiiany  instances  of  localizing  the  lesion,  but  i\\m  because  in  the  va.^t  ma- 
jority of  eases  the  lesion  C4innot  be  cured  or  aided  in  any  ^vay  by  surgical 
loecidling. 
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<^3:rebral  meningitis  and  suppurative 

meningitis. 


lyiiferent  forms  of  cerebral  nicninj^itis  have  been  considereii  in  conuec- 

^'^^O.   with  hydrocephalus,  tubercular  menin(;itis,  pachymeningitis,  and  the 

^^^-•^•^ative  lesions  of  the  cerebral  palsies,     Br^ides  these  the  only  meningitis 

*        M'hich   we  have  any  practical   knowledge  in  children   is  .suppurative 

^^^^ingitis. 

I  Utiologry. — Insolation,  exposure  to  cold,  infe^-tion,  ear-ilisease,  cerebral 

^^^iimata,  nasal  disea.se,  carbuncle,  erysiiK-las,  extension  from  other  viscera, 

*^*J  purident  pleurisy  are  the  l^est- known  causes. 
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>  cold  have  l>een  known  in  some  rare  cases  to 


J 


Miuea 


Insolation  and  ex|>tisare  to 
set  up  purulent  meningitis. 

It  is  believed  by  some  of  the  German  authoi-s  that  these  cslbes  may 
infectious ;  but  the  proof  is  not  very  conclusive. 

Of  all  the  causes  of  suppumtive  meningitis,  ear-disease  is  probably 
most  frequent.  There  are  many  interconimunications  between  the  ear  and 
the  petrous  portion  of  the  tem|X)ral  boue,  by  means  of  arteries,  veiiis,  and 
connei'tive  tissue,  espwially,  as  8tH?ligmuller  suggests,  by  means  of  the 
cunneutive  tissue  |>assing  from  the  dtu*a  through  the  petixj-stjuamoui^  Hssufe 
to  the  mucous  membraue  of  the  tympanum  and  the  mastoid  c*ells  and  cot 
tainiug  lai'ge  bi-anches  of  the  middle  meningeal  vein  and  arteiy.  Tbe 
facial  nerve  is  also  au  excellent  highway  for  suppurative  affections  between 
the  ear  and  the  base  of  the  cerebrum,  as  it  Is  only  separated  by  a  very  thin 
lamina  of  bune  from  the  tym|>auic  cavity,  so  that  sup]iurative  disease  in 
the  latter  may  affect  tlie  nerve  iu  both  its  i)eripheral  and  its  central  tract. 

Cerebral  traumata  may  sei  up  suppurative  meuingitis,  and  I  am  inclined 
to  believe  that  this  Is  a  more  fix^quent  cause  than  is  generally  suj>|xjs«L 
have  in  many  instances  elicited  a  history  of  cerebral  traumata  that  has 
entirely  overlooked  by  the  family. 

Any  alteration  in  tiie  nasal  bones  may  extend  to  the  brain  tlirough  the 
cribriform  ]>late  of  the  ethmoid,  and  it  is  possibly  iu  this  way  that  the  cases 
of  meningitis  arise  that  follow  [)ertussis. 

Suppurative  meningitis  has  been  known  to  follow  erysiix?las  ajid  car- 
buucle. 

By  exteusiou  from  other  viscera  or  jKissage  of  the  infection  through 
the  lymphatics  or  blood-vessels  are  to  be  explained  tlie  cases  of  suppurative 
meningitis  following  croujwus  pneumonia,  supimrative  ]>Ieurisy,  ulcerative 
endocaixlitis,  pyaemia,  septicaemia^  acute  articular  rheumatism,  sniall-poj^ 
scarlatina,  dysentery,  and  typhus.  f 

Pathologrical  Anatomy. — In  the  infectious  cases  meningitis  is  more 
of  the  vertex,  whilst  in  those  from  aural  and  nasal  disease  it  is  mainly  along 
the  base  and  lateral  aspeils  of  tlie  brain*     In  the  slighter  degrees  the  pia 
may  be  found  to  be  congcstetl,  with  slight  streaks  of  purulent  matter  dot- 
ting it,  but  in  a  more  markctl  degree  there  is  a  thorough  infiltration  of 
greater  or  less  extent  matting  dowu  the  pia  to  the  cortex,  and  varying  in 
color  from  a  cloudy  }'ellow  to  a  greenish  yellow.     Beneath  these  plac^es  of 
infiltration  the  convolutions  will  be  found  represscfl,  flattened,  and  ischsemic. . 
The  streaks  of  infiltration  are  greatest  along  the  course  of  the  blood-v 
The  infiltration  generally  passes  along  the  choroid  plexus  into  the  ventrii 
in  which  the  amount  of  cerebro-spinal  fluid  is  usiwilly  increased.     In 
chronic  tases  the  membranes  are  tough,  thick,  adherent  to  one  another 
to  the  cortex,  geiTcrally  lending  to  atrophy  of  the  latter.     By  microscopical 
examination  various  micro-organisms  can  be  found  in  these  cases,  and  theifl 
can  lie  furthermore  examined  by  cultures  and  inoculations,  and  by  inocos 
latious  without  culture.     !Nctter  has  recently  collected  twenty-five  cases  Ot4 
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[♦tad  forty-iive  ol^servations  of  other  authoi's.  In  hJs  own  oasoa 
F«l  IpJiJa  of  micro-orgauisnis  were  fouml, — in  eighteen  |menmn<'ooci,  in 
"Awtatwptococcus  pyogCBes,  in  two  a  mierolje  resemhling  the  tntraeellu- 
ir (if pl<icoceud  of  Weichsolbaum,  iu  one  a  short  bacillus  of  great  mobility 
flWiiting:  most  of  the  eharacteristics  of  the  tyj>hoid  bacillus,  in  one  a 
aJOoN"  very  much  like  the  pneamo-l>aeillus  of  Frietilautler,  and  in  one 
OfftUD  unknown  bacilli  that  were  very  delicate  and  flexible.  The  observa- 
tipDS  in  forty-five  cases  eolleetal  by  Xettcr  of  other  observers  tallied  in  the 
■ikl  with  his  own.  Netter  is  also  inclined  to  believe  that  there  is  a  ditfer- 
toee  01  the  exudation  according  to  the  miero-organisni  i^nsing  it.  He 
iHo  that  the  exudation  in  which  the  pueniuococi'i  are  found  is  almost 
dways  very  viscous  and  greenish,  and  tliat  the  meningitis  frequently  eoin- 
ddoBwith  ul(?erative  endoeai-ditis,  althnngh  it  would  seem  that  the  affection 
inrlitivcly  a  benign  one.  In  the  cases  in  which  tiie  streptococcus  was 
the  exudation  was  less  adherent  and  was  of  a  sero-pnrnlent  nature, 
>in  the  cases  containinj^  the  bacillus  of  Friwllauder  the  exudation  was 
murkably  viscous  and  thick. 

Symptomatolofiry. — The  symptoms  of  suppurative  meningitis  are 
Wriura,  hebetude  or  c^jma,  fever,  convulsions,  muscular  twitcliiugs, 
hadadio,  paralysis,  and  optic  neuritis. 

Delirium,   hebetude   or   coma,   muscular   twitchings,  and   convulsions 

iiffgnicral  symptoms  which  are  found  in  many  cerebral  atrectious,  and 

lave  iHiihing  |Kithognoraonic  alwnt  them  iu  this  .sjMH'ial  form  of  meningitis. 

The  fever  generally  ranges  betw^eeu  39.6°  and  40^  C. 

Headache  is  usually  a  constant  symptom,  generally  intermitting  to  some 

Istart. 

Paralyaia  is,  as  a  rule,  iu  the  form  of  hemiplegia,  although,  of  course, 
Imay  vani'. 

Optic  neuritis  is  a  symptom  of  considerable  value  when  it  is  pi^esent, 
t  ft  if)  not  generally  observed  until  the  case  has  lasted  for  some  time,  and 
[AiituAen  alieeut.     It  indicates,  however,  simply  an  intracranial  lesion,  and 
I ieib  nothing  of  tlie  character  of  tlie  lesion. 

Retraction  of  the  heu<l  is  generally  ol>scrved,  and  tliei'e  may  even  be 
»touus. 
er  degrcGB  of  supptu-ative  meningitis,  es|KX3ially  in  cases  of  ear- 
oWe,  may  commence  insidiously  with  slight  headache,  sleeplessness,  and 
rioeaa,  and  \mss  gradually  into  the  more  pi'onouuct?d  symptoms  of  the 
In  other  cases  headache,  some  mental  confusion,  and  dizziness 
'oocttr  in  childi*en  with  suppurative  ear-tmuble,  last  for  several  days, 
be  entirely  relieved  by  the  discharge  externally  of  pus  fwui  the  dis- 
lear. 
Diagri^oels. — The  diagnosis  of  a  supptirative  meningitis  cannot  l>e  made 
bj  the  cerebral  symptoms  alone,  but  must  always  depend  upon  the  cei^brai 
^mptomi  and  the  pivseuce  of  those  causes  which  are  most  likely  to  give  rise 
lo  tisii  ^•aricty  of  meningitis.     When  symptoms  of  meningitis  follow  trauma 
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or  insolation  in  a  child,  it  i»  probable  that  the  meningitis  is  of  a  siippura- 
tivo  variety.     Careful  examination  sfumkl  always  be  niacle,  in  any  doubtft 
case,  of  the  eai's,  the  nostrils,  the  hi^rt,  and  the  Inngs,  and  inquiry  shoul 
also  be  made  as  to  whether  the  chikl  has  liad  a  recent  i>ertnssis,  cruu|x>i 
pneuinojiia,  purulent  pleurisy,  ulcerative  endocarditis,  pya-niia,  acute  artioU' 
hir  rheumatism,  small-pox,  scarlatina,  dysentery,  or  tyjihns.     The  diffei 
ential  diagnosis  is  to  be  made  from  cerebixj-spinal  meningitis,  tv'phoid  fc 
and  tulx^roular  meningitis. 

From  cerebrospinal  meningitis  the  differentiation  is  usually  made  by 
the  known  epidemic  or  sporadic  spread  of  the  latter  disease. 

From  tnljercular  meningitis  the  drlferentiatiou  can  l>e  made  by  the  ab» 
sence  of  a  tuberculous  history  in  the  child  or  in  the  family. 

From  typhoid  fever  the  diagnosis  may  l>e  sometimes  extremely  difticul 
unless  the  cutaneous  or  enteric  symptoms  are  pi-esent,  or  until  sufficji 
time  has  elajised  to  observe  the  range  of  tem|>erature. 

Pro^rnosis. — Tlie  pi-ognosis  of  the  uncomplicated  cases  of  suppurati 
meningitis  is  usually  fair,  but  it  is  extremely  uncertain  in  those  eases  whidi 
follow  middle-ear  or  nasal  disease,  or  when  it  comes  by  metastasis  from 
other  viscera.  In  such  *^ses  not  only  is  tlte  danger  to  life  great,  but  there 
is  also  a  still  greater  danger  of  some  cei^bral  or  motor  defect  being  le 
l>ehind. 

Treatment. — The  treatment  of  supimrative  meningitis  will  vary  gi-eatly^*! 
accoixling  to  the  cause.     If  there  be  di,'i>ease  of  the  ear  or  its  ap]x*udage9| 
any  |K*ut^up  pus  should  be  promiitly  removed  by  oj^rative  pi-ocedure.     If, 
there  l>e  carii's  of  the  nasal  Ixiues  that  can  Ix'  removed,  this  removal  slioul 
\ye  done  promptly ;  but  even  tlien  the  treatment  of  the  meningitis  itself 
a  matter  of  great  iniix>rtance. 

The  fluid  extract  of  ergot  is  an  invaluable  remetly,  and  should  l>e  given 
in  d<»scs  of  fmm  five  minims  to  a  dmclim  every  tliree  or  four  houi-s. 

If  the  menmgitis  is  brought  under  ti*eattneut  at  an  early  |x?riod,  a  fe' 
lai"ge  doses  of  cjuinine  will  often  prove  of  service, — fit>ni  two  to  ten  graiui 
accoreliug  to  the  age  of  the  child.     But  I  have  never  been  able  to  satis 
myself  that  quinine  was  of  any  service  after  the  early  stages,  except  as 
tonic. 

The  sulphide  of  calcium  has  sometimes  seemed  to  me  to  Ix*  vf  use,  in 
doses  of  from  one-twentieth  to  one-tenth  of  a  gmin  every  hour  for  a  day 
or  two.  I 

Cold  appHeations  to  the  head  will  give  relief  to  the  child  and  (silm  the' 
restlessness,  which  latter  may  also  Ijc  relievetl,  if  necessaiy,  by  ocx-asional 
doses  of  the  bromides.     Inunctions  of  mercury,  usually  of  the  ungiieutum 
hydi-argyri,  are  time-honore'd,  although  I  have  never  satisfied  myself  that 
they  were  vC  any  especial  use. 
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CEREBRAL  ABSCESS. 

DeflnitioiL — Cerebral  absf^-ess  is  the  i*esuU  of  siipj>urative  cnc(?i>bah'tis. 
Etiology. — The  oatisi'S  of  abscesses  are  traumata,  ciiritis  of  the  rranial 
ear-<1isea^,  nasal  disease,  intracranial  tumors,  extension  fmni  other 
o«^giiw;  aiid  they  may  iMvur  without  known  {tuise. 

Traamata  are  insidious  causes  of  cerebral  abscess,  because  the  abscess 
not  iofrK|ucDtly  follows  the  trauma  after  some  length  of  time,  and  without 
tbe  intervention  of  marki'd  symptoms. 

Caries  of  the  cranial  hnues,  especially  of  tlie  petrous  portion  of  the 
iaa|K>nl  bone,  is  a  frequent  cause,  more  especially  in  conjunction  with 
imr-di««iiie. 

Xa^I  caries  may  cause  abscess,  and  nasal  polypi  have  penetrated  the 
cmatl  taivity  and  causc<l  disease  of  the  frontal  Iol)e. 

When  intracranial  tumors  cause  abscess,  the  latter  is  always  in  the 
nuMditte  oeighlKirhfKxI. 

Cerebral  al^seess  lias  been  observed  in  conjunction  with  punilent  lesions 
«f  alher  organs,  such  as  bronchitis,  pulinonaiy  gangrene,  empyema,  ulcer- 
a^  endocarditis,  pueqicral  fever,  typhus,  variola,  scarlatina,  measles. 

Bymptomatolofiry, — Tlic  symptoms  of  cerebral  aljst.'css  are  usually  at 

ftmvery  vagae.     The  child  may  complain  and  be  fretful,  manifesting  a 

#ldM  mafaufie,  or  there  may  be  pmitive  hrailiiclie,  sometimes  very  marked. 

TWw  vague  symptoms  usually  give  place  to  delirium,  which  is  slight  and 

iitenittent,  or  they  may  be  succeeded  by  heljetude  and  coma.     The  tem- 

fWUirc  is  somewhat  elevated,  generally  ranging  from  91)°  to  101°  F., 

■dAoni  al)ove  tliis  ;  but  in  many  cases  there  is  no  rise  of  tcmj>pniture  at  all. 

CwvuUious  generally  occur*     Headache  is  almost  iuvarialilc^  with  vertigo, 

^  I  illy,  paralysis,  heljctude,  and  coma  appear.     The  symptoms,  in  a  ^\*ord, 

sr  vtirj,  as  to  indi«.-atc  the  prcs<^*nce  of  some  slowly  but  steadily  progrcssi\'e 

' '^*ral  Icftion,  and  the  individual   symptoms  will  vary  accoixling  to  the 

IP  »ti»nof  the  intracranial  organ  affected. 

Pathology. — Cerebral  abscess  is  tlie  result  of  a  localized  enccplialitts 
'"'''\nvy  to  tlie  formation  of  pus.  It  may  l>e  witfi  or  without  a  limiting 
- .  iiilrrane.  It  may,  of  course,  cause  secondary  changes  in  the  surrounding 
"   inil  tissue.     It  is  generally  simple,  except  in  the  pytcmic  castas. 

Djagnoma. — The  diagnosis  of  a  cerebral  abstx^ss  is  made  by  the  gradual 
oiw  of  the  symptoms,  the  variability  of  them,  the  pi*esence  of  aural  or 
diecase,  or  the  history  of  sonte  one  of  the  suppurative  or  inftx-tious 
enumerated  of  which  cerebral  abscess  may  be  a  secjucl.  The  dif- 
diagnowis  will  l)c  from  meningitis  or  cerebral  tumor. 
Tubercular  meningitis  is  a  chronic  affection  occurring  in  a  child  cither 
fBKMiallvafllicted  with  tulK»rt*uk>sis  or  hereditarily  predisposed  to  it.  Cer- 
liifo^jiiiml  meningitis  has  not  the  insidious  and  gradual  onset  ftf  a  cerebral 
ataoeas,  and  in  it  tlie  retraction  of  the  head,  the  retracted  abdomen,  the 
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tache  ceirbntk,  and  the  kuown  prevalenoe  of  the  disease  are  factors  that^ 
are  ahj^fut  in  eerebral  abscess.     The  diagiif»sis  between  cerebral  aljseess  and 
siiiiinirative  meningitis  is  not  always  i^ssible,  as  they  are  often  presen^l 
together  and  |troeeed  from  the  same  crauHes. 

Cerebral  tumors  in  the  cliild  are  u.simlly  chronic,  and  in  them  there  is 
often  an  optic  Dciintis^  whieh  is  absent  in  the  ease  of  abscess.  fl 

In  many  instances  it  will  be  possible  to  make  use  of  the  cerebral  ther- 
mometers to  the  use  of  whidi  I  calk-tl  attention  some  twelve  years  ago.  But 
it  must  be  remembered  that  changes  of  from  thi^ee  to  five  degrees  are  neoes* 
sary  to  indicate  anytliing  abnormal,  and  that  the  slight  changes  of  axillary 
and  ]-crtal  thermometry  are  useless.  ^ 

Progrnosis. — The   prognosis  of  c*erebral  abscess  is  very  grave.     Tho^ 
tendency  to  i'e<"overy  idfopathtcady  is  slight,  and  this  shonld  never  be  relied 
up»n  to  the  ex(*hi8ioii  of  an  ojx^ration. 

Treatment.— The  treatment  of  a  cerebral  abscess  shonld  be  bv  means 
of  an  oiKantion  as  soon  as  the  diagnosis  is  made»  The  localization  of  it 
is  to  he  by  anatomical  data  that  are  referred  to  elsewhere  in  this  Cy- 
clopaedia. Althongh  doubt  has  Ikhhi  expressed  as  to  wluther  au  aliscess 
can  be  localized  by  localizing  symptoms  alone,  I  have  made  two  successful 
diagnoses  of  abscess  of  the  centrtnu  ovale,  and  Von  Rergmaun  has  been 
still  more  fortunate  in  locating  an  al>3cess  in  the  temporal  IoIjc.  Pain  is , 
seldom  of  localizing  value,  although  in  some  instances,  where  the  conseioua 
ness  of  the  child  is  snfficiently  retained,  it  may  be  found  that  })creu»sioii.1 
Ufwn  the  skull  will  indicate  the  IrR^ation  by  the  jiaia  that  it  gives ;  buii 
I  must  confess  that  I  should  hesitate  to  follow  this  indication  unless  it  coil 
cided  with  other  symptuma  of  loculizing  value.  I  have,  however,  kno\vi 
of  tills  latter  conjtniction  in  several  instances.  Moreover,  my  clinic 
thermometers  will  often  be  found  of  great  value  in  the  localizing  procesab] 
0]>erations  have  been  done  with  great  success  for  the  relief  of  ah 
and  every  case  should  l>e  opeiutcd  ujKin.  Von  Bergrnann's  case  of  cerebral 
abscess  was  cured  by  an  operation,  although  the  jMitient  had  cjuflTcred  for 
lifteeu  yeai's  from  a  purulent  dischai'ge  from  the  right  ear, 
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ITIPLE  CEREBRO-SPINAL  SCLEROSIS. 

Br  WILLUM   BROADDUS   PHITCHARD,  M.D. 


Synooymes. — Dlsscminatetl  .st'lerosfs,  Insular  sclercw^is.  Fcx-al  st^lerosis, 
it's  disease ;  German,  Herd-Sklerose ;   Freudi,  Sclerose  eii  pluqiiea 

Tke  sclerotic  jwitclies  may  \)e  in  the  brain  or  in  tlie  rnird  or  (as  is  nsiial) 
UibuCh,  giving  origin  to  the  unnecessary  and  cnmbei-some  distinction  of  a 
Wfbnd,  a  spinal,  and  a  cerebix>'SpinaI  type. 

History. — To  Cruveilbier'  belongs  the  credit  of  havinf]^  first  called 
^tmttoD  to  the  presence  of  patliological  patches  of  scleroseil  tissue  dis- 
cainicd  here  and  there  through  the  brain  and  spinal  cord,  though  he 
4oB  Dot  apjK-ar  to  have  reganlwl  tliem  as  Ix'ing  diagnostic  of  any  special 
f^ptom-gn.Hip  observed  during  life.  Subseqnently  many  facts  of  greater 
<lloB  importance  were  addetl  to  our  knowledge  of  the  significfince  of  these 
•limitic  patches  or  placpies  by  obscrvera  iu  both  the  French  and  the  Ger- 
■IB  tchool.'  The  disease,  however,  with  which  they  wei-e  finally  found  to 
in  OMratially  related  as  an  integral  part  is  i>eculiarly  assoi'iatcd  with  the 
BUW' of  Charcot.  It  is  to  his  genius  tliat  we  owe  the  establishment  of 
■  »ymptom-group  diagtioetic  of  the  affection.  The  fact  that  erratic  or 
•rpietl  cases  have  ^>een  observed  in  which  some  of  the  .symptoms  designated 
'  (^l^mrcot  as  pathognomonic  have  been  noti'd  as  absent,  does  not  lessen  io 
preciable  degree  the  credit  which  must  be  ef>ncede<J  to  him  of  having 
ithc  firrt  (1864)  to  map  out  with  any  distinctness  the  clinical  signs  by 
could  be  determined  the  presence  of  mnltiple  scleroeis.  Charcot, 
!%'er,  did  not  himself  at  tii'st  recognize  the  disease  as  existing  Iwfore 
life,  although  in  a  later  edition  of  his  *'  I.^s8ons"  he  calls  attention  to 
jfiwt,  already  noted  by  several  observers,  that  the  disease  might  occur  in 
Jhojd  or  even  in  infancy.  He  quotes  two  examples  of  his  own,  as 
ihe  now  somewhat  famous  ease  of  Hodemaker  observed  at  Erb's 
^This  ease,  that  of  a  boy  who  develi»i>ed  the  disease  at  seven  yeai-a 
e,  dying  at  fourteen,  is  one  of  the  earliest-recorded  examples  of  the 
iton  occurring  in  childhood. 

*  AUba  de  rAnatomie, 

*  Ottfiwell,  Tuei-ck,  Vulpian,  and  otherc. 

*  Deutsche*  Arebiv  fOr  Klin.  Med.,  1870,  Bd.  xxlil. 
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IncliKliiig  the  j>aiM?r  of  HiKlemaker,  there  have  appeared  up  to  the 
present  time,  so  far  as  I  have  iK'en  able  to  (letermine  from  an  cxtendtd 
though  hy  no  means  exhaustive  search  through  the  h'teratiii'eof  the  sulyeet, 
reports  of  more  than  fifty  «ises,  ranging  in  age  fnjiii  fourteen  months  to 
foui-teen  and  a  lialf  years/  published  in  the  journals  of  France,  Great 
Britain,  and  Germany.  It  is  n|>oa  a  rf^umt^  of  the  facts  noteil  in  this  series 
of  authentic  castas  that  I  shall  Imisc  the  following  deseriptiou  of  the  disease 
as  it  occurs  in  ehildiiood.* 

Clinical  HiBtory. — The  disi^asc  may  l)egin  with  symptoms  strictly 
eerc!)rul  in  origin,  or  they  may  be  referable  to  the  spinal  c^ord  only.  Sooner 
or  later,  however,  it  beeomes  evident  that  the  morbid  process  is  not  limited 
to  either  system,  and,  as  a  conscfpience,  it  is  oo  longer  considered  either 
necessary  or  advisable  to  distinf^nish  the  two  tyi>e3.  This  is  true  of  the 
disease  as  it  occurs  in  adults,  and  tfie  fact  is  still  more  conspicuous  in  chil- 
dren. The  erratic  tendency  to  select  foci  of  degeneration  here  and  there, 
at  any  part  of  the  nervous  axis,  gives  rise  necessarily^  and  as  might  he  ex- 
pected, to  much  that  is  confusing  in  the  symptomatology,  and  it  may  be 
safely  stated  that  no  single  symptom  has  yet  been  observed  which  is  pathog- 
nomonic. As  described  by  Chai'cot,  there  are  two  ratxlc^  of  onset, — one 
slow  and  iusidlous,  vertigo,  Ijcadachc,  vague  muscular  weakness,  with  in- 
ooordi nation  and  tremor,  being  (he  symptoms  first  observed;  in  the  otlier 
form,  sudden  in  onset,  the  tremor,  weakness,  and  ataxia  date  from  a  con- 
vulsion or  apopleetiform  seizure :  subsequently,  in  both  instances,  ocular 
symptoms,  such  as  third-  and  sixth-nerve  jiaresis,  optic-nerve  atrophy,  and 
nystagmus,  defects  of  articulate  speech,  mental  weakness,  sensory  distnrb- 
auces,  and  contractures,  occur,  and  the  diagnosis  is  complete, 

Bv  far  the  most  eomni<in  mode  of  onset  in  child rcu  is  the  sudden  or 
rapid  form.*  The  child  is  noticed  after  a  fall,  a  blow  on  the  head,  or 
shock  from  sudden  fright,  or  i>erhaps  without  any  apparent  rause,  to  trem- 
ble. The  tremor  may  succeed  a  convulsion,  rpn'te  a  c^.nnmou  initial  symp- 
tom of  the  disease  in  ehildhotid.  The  gait  is  usually  affected  early  also, 
the  patient,  if  he  has  learneil  to  walk,  moving  more  clumsily  or  staggering. 
There  may  be  coincidently  a  strabismus,  or,  if  the  child  is  old  enough  to 
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*  Pollolc  hiiB  published  the  results  of  an  Qutopv  showing  typical  loioiu  which  were 
congenit^il,  Archiv  fur  PaychiaUio  und  Nervenkrankheiten,  Bd.  xii.  8.  157. 

»  This  series  indudes  nniong  «»th<")i«,  nineteen  rases  ttibulnted  hy  Un^r  ('♦  tTe>)*rMiiltip. 
enselformii^o  Skh-roso  in  Kind/'  1887^ ;  Lenbf'  (r»necftse),  Deat^chM  Archiv  fnr  Klin.  >!  ' 
1870;  Charcstt  (two  case's),  •'  Lev'^is  sur  lea  Mnladies  du  Syst^me  Nerveux"  (Ust  edit;  r 
Stohr,  Vun  Camp,  and  Rillict  and  Bailhez  (one  ca«e  each),  included  in  Jacoud's  UiUh- : 
"Ti-nite  de  Pathologie  inlcrne,"  ViKJ.  i.  p,  207,  1877;  Pdisaeus  (one  cat^),  Atvhiv  f. 
Psychiat  u.  Nenenk.,  Bd.  xvi.  S,  693;  Dninimond  (nnp  case),  London  Lancet,  1887; 
Westphftl  (two  cnae^),  Chiirit^  Annalen,  Bd.  cxiii.  S.  459,  1887;  and  twenly-on*  ent«a 
tabulated  by  Moncor^'o,  including:  four  of  his  own,  Jahrbuch  f.  Kinderheilk.  u.  Psychiat, 
Bd.  xxviii.H.  2^  1888. 

'  Thtr  sudden  onset  may  be  relatively  much  l«6s  rare  in  the  adult  If,  as  Oppenheim  has 
suggested,  a  large  proportion  of  the  adult  cases  date  Aiom  childhood. 
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notice  it,  a  diplopiji  may  be  mentioned.  Headaclie  ami  vertiginous  sensa- 
tious  are  not  iufretiueiit,  aud  would  perhaps  figure  more  prt»mijjently  anitmg 
the  initial  symptoms  if  the  jMnvers  of  oltservation  and  expression  were  less 
limited  in  early  life.  Nystagiiiiis  may  be  ass<x'iated  with  tremor  of  the 
extremities  a>*  an  early  symptom,  thoujjjli,  as  a  nde,  it  develops  later  in  tlie 
disease.  The  same  is  true  of  speecli-defeets,  unless  there  shoultl  be  a 
primary  focus  of  disease  in  the  medulla.  ^Mental  weatiuess,  contnictures, 
muscular  wasting,  aud  actual  paralysis  of  the  extremities  are  late  symptoms. 
Optic  atrophy,  not  very  frequently  observed,  may  api>ear  at  any  period, 
though  usually  at  an  advane(Hl  stage  of  the  affection.  The  exaggeration  of 
the  reflexes,  which  depends  ujwu  the  hieation  of  the  lesion,  is  ao  early 
symptom  in  some  eases,  and  may  be  associated  with  an  ankle-elonns.  The 
following  eases  are  citeti  as  typical  in  several  resitects  of  the  disease  as  it 
affects  childi-eu  ; 

Cnse  /.—(Reported  Ijy  Wilson.)'  Annio  S.  Parents  healthy.  Child  horn  nt  full 
term  ;  natural  hO>or.  Healthy  until  Tour  month*  old,  when  it  developed  jvertussis,  laisting 
seven  months.  During  pertwRsig  fhe  child  hud  an  attack  of  convulsions,  followed  l>y  in- 
ternal strabisinu5  otfecting  tljo  left  eye,  which  remained  ihiv^j  luonths,  Tb<?it3  wiui  m>  re- 
turn of  convuUiom,  and  tlie  child  luudc  a  complete  recovery  aiid  rcumined  well  until  one 
ycor  old.  At  thnt  time  ehe  wAi  badly  frighteni'd  by  a  dead  gfwjso  thrijwn  nt  her.  The 
fKght  was  followed  by  a  convulsion,  whieh  left  her  quite  feeble  Pit  some  time.  At  the 
ftge  of  five  years  ^he  wcls  considered  well  and  hen  1  thy.  She  attended  school  wnd  learned 
rcftdily,  suirering  from  no  illjiess  until  btrr  seventh  year,  when  the  began  to  complain  of 
dixzy  attiick^  and  diploitia.  At  this  tiiiiL-  the  internal  hlrabianma  of  the  left  eye  was  again 
noticed,  though  in  six  weeks,  during  \vhi<h  the  child  Wiws  luider  dispfn'^ury  ttcnliuent,  the 
strabi*inns  disa|)peared  and  the  genend  condition  improved.  Improvement  continued 
about  one  month,  when  *.ho  developed  a  tremor  of  the  lower  limbs  and  began  to  lose  con- 
trul  over  Uiem.  Walking  betrame  more  and  more  difficult,  her  legs  giving  v  ay  ujider  her, 
the  gait  staggering  like  that  of  one  intoxicaledj  until  »he  finally  lost  uU  control  over  her 
lower  limb*,  bef-omirig  unable  to  walk  at  all  in  about  twelve  months.  During  thiK  period 
fthegrndunlly  lost  Hesh,  and  the  tremors  increased. 

Her  condition  on  examination  at  this  time — decided  symptoms  of  the  disiease  havini; 
been  present  aliout  one  year  and  a  half — was  as  fuHuAv:^ :  Uliuik  expression  ;  double  internal 
atrjbiaTnUi?,  diplopia,  flight  dilatation  of  pupilis;  exti'emc  emacialtuu.  Seiis'ibihty  intact, 
but  almost  complete  loss  of  power  in  lower  limbs,  left  mnre  so  than  right.  Can  move 
toes  and  ankle  freely,  but  cannot  flex  or  extend  the  hnib,  nor  can  ?.he  raise  it  Attempts 
to  move  the  limb  bring  on  rhythmical  shaking.  Iland-grasp  good  and  equal.  Tongue 
affected  with  uudulatjry  tremor.  On  assuming  a  sitting  pof^ture  in  bed  the  body  is  violently 
jerked  from  side  to  Hclc,  and  patient  mu>t  be  laid  down  at  once.  Horixoutai  nystagmus  U 
present.  Voice  clear  and  distinct  usually;  at  limes  si«'cch  Blurred.  Syllables  are  enun- 
ciated slowly.  Tteplies  intelligently  to  questions^  and  dt^play^  no  abnonuHl  emotional 
t-'-ndenciea.  Tremor  of  bunds ;  steadies  one  hand  with  the  other  in  eating  or  writing; 
liJtndwriting  charaeteriatic.     Teruperature  frequently  subnormal. 

CWjxir  //. — Thomas  F,,  ag<'d  eight  yearn  an<l  nine  months  (one  of  two  brothers  affected 
with  the  eatne  di'iease.  rep(irte<l  by  Dre<»chfeld),*  Father  and  mother  healthy;  two  other 
children,  aged  two  and  four  aud  a  half  3'cur«,  healthy.  Patient  well  until  fourteen  moiilha 
aid,  when  be  had  two  convuhion*.  followed  by  trembling  of  the  eyeballs  ond  limb*  and 
general  weakness.     After  this  sudden  onset  the  case  prugreued  steadily  and  without  any 

'  British  Medical  Journal,  November  25,  1876. 
'  Medical  Times  and  Gazette,  Februur}'  9,  1878. 
YoL.  IV»— a2 
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remissions  of  noticeable  duration  up  to  the  time  of  his  examination  at  Uie  age  of  d|| 
years. 

CoddiOun  uti  exfliminHtion,  the  disease  having  l>oen  cstabliBhed  seven  years«— Bo 
well  n'jurblied  and  limbs  well  developed,  but  caimot  walk  or  stand,  AttcmpU  to  Oii 
cause  tremor  uf  entire  iHjdy.  Face  vacant,  staring  ;  lower  lip  large  and  depuudonL  Vish 
g<»od,  fundiis  normal,  nystagmus  constant,  pupils  normal.  InUjUigence  markedly  irapain 
dull  f  ftpeetili  slow  and  hcarmirijj,  unabb  i»*  prtuiounce  cerUiin  haters, — «,  15?,  i,d.  Bulb 
paralysis  ijuit«  marked.  Mobility  of  tongue  much  impaired,  ihuUirh  not  atropliii-d  Suli' 
constantly  dribbling,  and  difficulty  in  swallowing.  Uvula  normal.  Whon  lio  drinks,  ll 
head  shakes  violently.  There  is  no  tri?raur  of  the  head  wht-n  at  rest,  though  nyMagini 
is  constant.  Upp<:T  extremities  paretic^  and  movements  ure  accompanied  with  trenxM 
There  is  no  atrophy,  but  tlu^  urms  feel  flabby.  There  are  no  contracture's  of  the  upj 
extremities,  and  there  \a  no  wriat-clonu*.  The  lower  extremities  are  much  more  pirelil 
the  |Mitient  being  unable  to  BUind  or  walk.  The  fet't  are  extended  and  begin  to  iln 
coniractui'es.  Aukle-clonu-s  is  preiient,  and  knee-jerks  are  exat^gerated.  The  functions 
the  bladder  and  rectum  are  normal.  Sensibility  is  intact,  and  the  electric  reactieiu  « 
unimpaired. 

Oise  ///.—Mrs.  M.,  aged  twenty-six.'  Her  grandfather  died  quite  suddenl}' in  bei 
Father  died  in  a  fit,  thirteen  years  ago,  aged  thirty -eight.  He  had  fits  (epilfptic)  ft>r 
years  previou.s  to  death,  and  was  parft!yz**d  during  la«^t  five  year*  of  life.  Pttrnlysis 
curred  suddenly  white  pntient  was  in  binl,  and  was  diple^ic  in  di^^trihuiion,  invnlviiig  botf 
upper  and  both  lower  oxlrcmitips.  Muscles  of  face  not  tttTocted,  and  spi'wh  normtl 
D^ies  not  remember  as  to  presence  or  atwenee  of  rectal  or  vefiical  symptoms.  The  [wilit'nl' 
mother  died  of  Bright  s  disciUte.  Both  parentis  drank  hesivily.  The  patient  is  tlu"  oltli 
of  eight  children,  Jive  of  whom  are  living.  One  i-hikl  died  in  convukians,  aged  twodsyi 
anutlier  fnun  convulsions  at  the  age  of  two  months,  and  a  third  from  spinal  meningitis 
the  Hge  of  eight  years.  The  other  living  children  ure  ftvc  from  nervou?  trtiubk  TN 
patient  had  measles,  scarlet  fever,  Hud  pntumoaia  in  early  childh<x«J,  but  was  ftw  (1 
nervous  trouble  until  eight  years  old.  At  tliut  a«;e  >he  was  kicked  on  the  back  of  ibe  h 
by  a  horse  J  Ix'ing  knoc-ked  down  and  rendered  teinpirarily  sen<=ele85.  She  d«,>o*  not  t«Bi«0 
ber  her  suhsefjuent  condition  distinctly,  but  ha=  been  told  that  for  some  time  alter  the  inp 
she  was  unable  to  walk,  and  ever  since  the  accident  *>ho  has  suffered  from  eoii^iant  he» 
ache,  dizziness,  and  trembling,  and  lately  with  we»ikne-ss  in  walking.  She  never  ii*d 
convulsion. 

Condition  on  examination. — The  woman  is  fairly  well  developed,  and  ma»cl»  •< 
nourished  and  without  wasting.  Then*  i^  no  fiiciiil  or  crania!  asymmetry,  and  no  t'vidfO^ 
of  fraeture,  depressed  or  otherwise.  Cifatrieej^  of  old  suppurating  glands  of  neck,  »n4 
very  offensive  nasa!  cularrh  (oxipua?),  suggest  syphiJitJ,  though  no  other  evidi-neesarclol 
found  and  the  jvatient  denies  personal  infection.  Iiihe  has  been  married  four  years,  hut  h 
no  children.  The  expression  is  heavy  and  stupid,  and  patient  represents  a  low  l)'l»^f  ^ 
lelligeufre,  though  she  can  retid  and  write  unci  h  fairly  intelligent  in  her  replies  to  questv*"'' 
Both  pupils  are  dihifced,  responding  very  sluggishly  to  light,  scarcely  at  all  in  acciimtflwl 
tion  to  distance.  There  is  no  ptosis  or  strabismu*,  and  nystagmus  is  absent,  Ihotigli 
patient  states  that  at  times,  under  excitenjeut,  her  eyeballs  have  been  noticed  to  trtffl™' 
Vision  is  ordinarily  good,  though  she  is  frequently  annoyt'd  by  a  blurring,  amounting  I 
times  to  a  comjdete  ohlitenitinn  of  a  port  of  the  field  of  vision.  There  is  no  hemian«|« 
and  oplithalmoscoptc  examination  fails  to  show  iiny  atrophy  or  neuritis.  Then-  i»  pre* 
a  coarse  general  tremor  arteeting  all  the  extremitje^,  the  head,  and  the  b(Kly.  The  trvi 
is  somewhat  more  intense  U{>on  the  right  side.  When  the  patient  lies  down  iho  trei 
disappears,  but  upon  assuming  the  ereet  or  sitting  posture  it  Wgins  at  once,  starting  t 
iittend  motions  of  the  head  and  atiecling  the  entire  upper  half  of  the  body.  There  \i 
tremor  of  the  legs  except  on  extension,  although  in  the  hands  and  arras  it  is  consi 
present  unless  the  arms  are  held  by  another.    The  tremor  is  greatly  intensified  by  volunt 


'  Clinic  for  Mental  and  Nervou*  Diseases  of  Prof.  L.  C,  Gray,  Polyclinic,  New  Tori 
fily,  1S89. 
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(  drinking  water  or  eatinc:,  the  teeth  clatt>^ring  at  times  ajj^ainst  tlio  glnse  or 
furk  like  cii^tAnets.  She  holds  one  hund  with  the  other  Ht  times  in  pc^rforming  finer  t'O- 
tirdinnte  tnovernenU,  on  account  of  the  ataxic  tretnor  which  is  prv*eiit.  The  handwriting 
is  chttnif'teristic.  There  arv  no  bulhar  »yinptoiiis,  and  sp<^<x'h  is  only  ^ilightly  affected,  the 
rnunfjjilion  being  sl{>wer  thftn  Eormal,  but  neither  syllubic  nor  scanning.  The  most  noticc- 
II We  mentJil  dftect  is  of  an  amnesic  character,  the  raymory  being  dccid<?dly  poor  and  the 
■Lttontion  conoentrafcpd  with  ditHetilty.  In  tht»  lower  extremities  there  U  weakness,  ospeciully 
iftihe  right  letf,  aecordini;  t«.>  the  patlf^nt's  ?tateni€>iit,  and  the  nght-hjitiid  jjtasp  is  perccptitily 
PKtfcer  than  the  left.  There  is  no  drag,  tior  is  there  any  ]>ecurmrity  in  gait  except  h  i>lii;ht 
ftiggerinu:  or  swayinsf.  No  Romber;;.  Both  knee-jerks  are  markedly  exaggerated,  and 
nbnut  nquMlly  so.  There  is  no  unkle-clnnai,  Thenj  are  no  panesthesife,  and  tactile, 
muscular,  and  pain  *en«e  »ire  intact.  Tempentturc  >iense  not  tested.  Bladder  and  rectum 
normal. 

The  alx)ve  histories  have  been  selectee!  from  a  large  niiiwher  as  present- 
ing symptom-groniis  typical  of  the  rlisea!^  to  the  dcgi^ee  of  almost  classical 
perfection,  ey|»e<:"ially  iu  Ca.s«^  I.  and  IL  The  jiroportion,  however,  in 
which  such  a  group  of  symptoms  will  be  observed  is  relatively  a  s^iall  one  : 
a  miicli  larger  numljcr  will  be  encountered  in  which  the  diagnostic  data  are 
far  less  decisive.  Many  of  the  most  striking  symjitonis  will  iXH-asionally 
be  absent,  and  it  is  necessary  to  note  their  ivlativeeonstajicy  and  iin]>i>Hatjce. 
I  shall,  therefore,  consider  briefly  each  symptom  in  detail. 

Tremor. — I  am  not  aide  to  nx-all  an  example  of  the  disease  in  a  rhild 
in  which  this  symptom  was  noted  as  absent.     Cases  have  Ijcen  obscrvctl  in 
man  in  which  the  sclerotic  i>atches  were  dorsad  of  the  |>ons,  in  which  tremor 
did  not  occur,  and  Hammond  ^  and  others  lay  special  stress  njion  this  fact 
in  contending  for  the  recoguitiun  of  a  distinct  spinal  tyj>e.     The  tremor  of 
disseminated  sclerosis  is  pecidiar,  as  follows:  it  is  coarse  in  character,  aftect- 
ing  one  extremity,  or,  it  may  l>e,  the  entire  Uxly  ;  it  is  intensified  by  volun- 
tary muscular  exertions;  it  c-eases  when  the  bixly  or  limb  is  at  rest.     The 
tremor  may  be  unilateral,^  liilateral,  or  general,  the  latter  being  the  ty|)e  in 
advanced  cases,  the  tongue,  head,  and  neck  even  l)eing  involved  at  times. 
1       Atfixia.' — This  symptom  is  quite  con.stant  at  all  ages  in  certain  forms. 
Hbtion  ataxia  or  Romberg's  sym|)tom  is  not  ccmimun,  but  there  is  more  or 
less  marked  incoimlinatiou  in  the  movements  of  lx>th  upiwr  and  lower 
extremities.     In  the  patient  s  gait  it  is  at  times  almost  identical  with  the 
ataxia  of  tal)es  dorsalis.     In  other  cases  the  gait  is  simply  staggering,  like 
that  of  a  roan  under  the  influence  of  alcohol,  and  in  still  a  third  form  the 
patient  walks  with  a  mixture  of  ataxia  and  sjiastic  rigidity.     In  the  up|K'r 
<txtremity  the  ataxia  is  first  noted  j>erhaps  in  a  hjss  of  fine  movements  j 
«Hbeefpiently,  an  inability  to  carr)'  footl  to  the  mouth  (not  due  to  actual 
|iaralysis  or  to  tremor  alone),  or  to  control  the  hand  in  writing,  may  develop. 
Etfr-Sipnpfojm. — .Stnibismiis  is  frequently  an  early  symptom.     It  may 
be  only  temjwrarily  ]>resent,  it  may  Ir'  pi'esent  alone,  or  there  may  exist  eo- 
fneidnit  ptosis,  diplopia,  or  paretic  dilatation  of  the  pupils.     Strabismus  is 
Uns  most  constantly  observed  of  all  the  symptoms  referable  to  the  orgaoa 

*  DiisenK'S  of  the  Nervous  System. 

'  Duckworth,  LaLham,  London  Lancet,  Aluy  16  and  August  29,  1885. 
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of  viijion  in  multiple  sclerosis  as  seen  in  chiklron.  Ptosis*  is  much 
frequently  eiieouutereil,  while  dilatutiuu  of  the  pupils  hiis  Ix'oo  rojvejitctjf 
obsierved.  Diplopia  occurs  probably  more  frequently  than  is  supjwawl,  hut 
be^-ausc  of  its  transient  character  and  the  tmrly  age  of  the  i)atierit  it  is 
more  rarely  mentione*!.  Optic  atrophy  was  noted  in  less  than  ten  per  ttut. 
of  the  cases  tabuhited  by  the  writer.  It  is  not  stated  to  have  been  of 
the  partial  type  reierred  to  by  Gnauek  except  in  one  or  two  iustani 
Nystagmus,  which  Ciiarcot  has  obsorved  in  fifty  per  cent,  of  his  cast's  ol 
nuiltiple  sclerosis,  is  also  quite  common  in  children,  the  peiTentage  bei 
about  the  same.  It  is  sometimes  constant,  in  other  instances  it  is  only 
occasionally  nianifestetl  undpr  excitement,  and  in  still  others  it  is  deinoH' 
gtrable  only  upon  lateral  or  horizontal  movements  of  the  eyeballs. 

Speex'h-DtfietH. — Some  abnormality  of  .speech  is  pivsent  in  a  very  la 
pmportion  of  cases  (ninety  per  cent.).  The  defect  may  be  due  to  trt'inor 
of  the  tcngue,  it  may  result  from  actual  paralysis  of  the  tongue  or  li{^ 
(bulbar  origin),  or  it  may  be  amnesic  in  character.  As  regards  the  furai 
of  the  defect,  it  may  consist  in  a  simple  indistinctness — a  thickness  or 
slurring — which  is  in  contrast  with  previous  healthy  speech  ;  tlierc  raay  be: 
a  difficulty  in  enunciation,  the  syllables  of  words  being  widely  se|>arated 
and  tremulously  spoken  ;  finally,  there  may  ho  a  peculiar  rhythmical  iuilco* 
tion  of  sentences,  constituting  the  typical  scanning  speech.  It  sliouW  h 
reiiiemh<.n'(.>d,  however,  in  weighing  the  diagnostic  value  of  this  symptom  in 
early  life,  that  the  spc^cch  of  childhood  is  often  peculiar  without  Ix'ingofj 
pathological  significance.  It  has  no  clinical  importance  alone,  and  milej^ik 
be  typically  scanning,  or  in  markwl  cnntmst  with  previous  relative  |»erf( 
tion,  it  is  of  little  value  m  early  childhor>d.^ 

Meiifnl  ImpairmetiL — A  low  standai^  of  intelligence  is  the  rule  ill 
disseminatwl  sclerosis  occurring  in  ehildren.  In  some  cases  this  is  (juii 
marked,  amounting  to  abs^^lute  dementia ;  in  others  it  is  a  simple  sillinea 
or  an  unduly  emotirnial  slate.  In  a  small  proi>t»rtion  of  caees  the  intellai 
remains  unimpaired  for  many  months  or  years,  although  vciy  apt  to  be  in- 
volved as  the  disease  advances. 

Headache:  VevCigo. — Both  of  these  conditions  are  comparatively  ii»i^ 
quent,  so  far  as  can  l)e  determined  by  the  records,  though  it  is  not  inip^'^ 
able  that  they  have  been  often  overlooked.  Vertigo  was  noted  by  Charcot 
in  three-fourths  of  the  cases  observed  by  him.  There  is  nothing  cliaract* 
istic  of  the  headaches  of  multiple  sclerosis  as  regards  the  locality  <»r  t 
intensity  of  the  pain.  Its  most  remarkable  feature  is  the  persistence  wii 
which  it  sometimes  remains  for  vcars.^ 


i 

nor™ 

{ 


^  PtosU  was  present  in  Sparks 'a  case  (Medical  Times  and  Gajtette,  Deeember  29,  IST* 
and  in  Westphura  etis<»,  Ct<^r%&  Reinglmld,  nine  yeikre  old.     This  case  also  showed 
nearitia  and  nystAejinus  Among  the  eye-flvinptoms. 

'  Pol  lard's  patient,  a  boy  seven  and  a  half  years  old,  could  speak  no  words  di^lioc' 
and  hud  a  very  Umited  vocubulm-y.     LmHlon  Lancet,  August  25,  1878,  p.  183. 

'  Ungor'a  c»*e,  ihix'e  years  \  case  quoted  by  writer,  sixteen  years. 
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Convulsions. — ^The  fix^quency  with  wliicb  convulsive  seizures  inaugurate 
the  disease  iu  early  life  is  mther  remarkable,  Tliey  were  observed  in  more 
diau  half  tbe  cases  recordt^l.  In  simic  iiistancca  the  relationship  (i^nsal) 
of  tbe  ccjQvulsioii  is  not  as  clear  as  could  be  dcji-ircJ,  but  in  man}'  cases 
other  typical  symptoms  supervened  immciliately^  leaving  no  room  for  doubt 
88  to  the  intimate  cunnection  between  tbe  two  events.  Tbe  well-known 
susceptibility  to  ec^lainpsia  in  inikncy  and  diildliood  atiortls  a  partial  gen- 
eral explanation  of  their  presence  in  this  distrasc,  but  the  relationship  is 
decidedly  more  tlian  a  mere  coincidence  in  the  majority  of  cases.  The 
seizures  may  be  epileptic,  apoplectiform,  or  simply  syncopal.  The  epileptic 
form  is  the  most  common.  The  convulsions  may  be  followed  by  pai-alysis, 
loixdized  or  general,  the  paralytic  symptoms  passing  away  rapitUy  in  some 
cas^,  in  others  remaining  for  some  time.  The  residual  paralysis  is  more 
frequently  permanent  in  childhooil  than  in  adult  life. 

Paralysis. — This  is  most  frequently  of  some  cranial  nerve,  affecting 
oftenest  the  third,  or  motor  ociili,  In  the  early  stages.  Paralysis  of  the 
eAtrejnities  is  common  in  the  advanced  disease,  thtmgh  there  is  frequently  a 
weakness  which  appears  early,  not  genuinely  paralytic.  This  may  remain 
as  the  only  form  of  motor  weakness  in  a  small  number  of  cases.'  Facial 
paralysis  was  observed  in  Schule's  case  and  others,  and  well-marked  symp- 
toms of  bulbar  paralysis  involving  the  tongue,  lips,  and  pharynx  have 
been  repeatedly  noted  (Dreschfcld,  two  cases,  Schule).*  Muscular  atrophy  is 
rare,  though  it  was  present  in  one  of  Dickinson's  cases  and  in  Westphars.^ 

ChiUradures. — These  oi?cur  late,  if  at  all,  and  are  of  no  sjMicial  diag- 
nostic imixjitauce.  The  literature  of  the  subject  shows  comparatively  few* 
cai>es  of  multiple  sclerosis  in  childix'n  in  which  contractures  were  observed, 
but  it  is  to  be  rememl>ere<:l  that  most  of  these  histories  are  incomplete,  the 
late  stage  of  tbe  disease  es*^aping  observation.  The  comparative  frequency 
with  which  they  develop  in  adult  cases  argues  a  similar  condition  in  the 
same  disease  in  early  life.  Both  Clian;ot  aud  Oppenhcim*  call  attention  to 
the  fact  that  spastic  paralysis  should  always  excite  a  suspicion  of  multiple 
ficleroeis. 

Senaat'y  Disturbances. — The  parajsthesia  of  older  cases  is  rarely  ob- 
served. It  is  difficult  to  test  the  muscular  M^use  in  a  child,  aud  few  obser- 
vations are  noted  as  regards  its  impairment.  The  most  ttimmon  disturb- 
ance of  sensibility  noted  is  a  diminution  of  tactile  perception.  Sensation, 
as  a  rule,  is  not  appreciably  aflected  in  children  suffering  from  this  disease, 

I  '  J.  M.,  tt  boy  four  and  two-third*  years  old,  refnirted  by  Dickinson  (Medicjil  Times 

fc  jftxid  Gaxette,  February  2,  1878),  could  not  walk  on  account  of  ataxia,  but  tlit-re  was  iio 

H^         'Sdiule,  Boutches  Archiv  f.  Klin.  Med,.  1871,  Bd.  viii.  p.  223. 
^^P        'Dickinson,   Medual  Timos  and    Giizette,  February   2,   1878;    "VVeslplial,   Charito 
^A""^on,  l»87,  I3d.  cxiii.  p.  454. 

'  Charcot)  Jour,  de  Med.  «t  de  Cbir.,  1887 ;  Oppeuheim,  Berlin.  ILlin.  Wochen-^ 
*^l»^ft,  1887. 
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or,  if  it  is,  the  difficulty  aud  uncertainty  attending  the  establishment  of  tlw 
delect  nre  such  as  to  make  it  of  little  value. 

Bejfexcs.^-An  exaggerated  patellar  tendun  reflex  is  the  rule.  It  Is  oft«>t) 
quite  au  early  symptom.  In  a  few  cases  the  teodon  reflex  is  much  dimin- 
ished or  is  even  abolisheil,  indicating  a  predumiuating  sclerosis  in  the  pos- 
terior columns^  The  siiperfieial  reflexes  are  exeeptioiially  affeeted  UDtil  tbe 
terminal  stage  is  reaehwL  It  is  Sfjmetimes  a  matter  of  dilfieultv  to  deti*r- 
mine  the  c<:)ndition  of  the  reflexes  in  very  young  eliildren. 

Among   other   symptoms    o<-'ca!Bionally   not«.H]    is   deafness,  which  wa 
observe*!  by  Dnimmond  in  a  l>oy  eight  years  old  aflecrted  witli  thediseasdl 
This  [katient  had  also  symptoms  of  diabetes,  accounted  for  by  the  presfuo 
of  a  selerotic  patch  in  the  medulla  found  post  mortem.'     Glycosuria  ha 
been  repeatedly  observed  where  this  region  was  the  site  of  selen)tic  fodJ 
Oppeiiheim  claims  to  have  found  a  new  symptom  "  in  a  rapid  exiiaustionl 
of  museular  power  in  non-[»iiralyzeil  parts, — viz.,  a  fii*st  movement  beiug 
made  with  full  power,  a  stH'oiid  with  k^s,  and  so  on  to  complete  iueitia."* 

Btiologry. — Heredity  plays  au  important  rdle  m  the  etiology  of  niulti*! 
pie  sclerosis,  Pelizaeus^  observcnl  the  transmission  of  the  disease  directlyj 
through  successive  generations,  the  symptoms  manifesting  themselves  ifl 
the  male  membei's  of  the  family  only,  of  whom  five  were  aflecte*!.  Sever 
instances  have  been  recorded  of  brothers  and  sisters  who  manifested  un 
mistakalde  symptoms  of  disseminated  scleitisis  early  in  life.  Dnscld'ek 
publislied  the  histories  of  two  brtttlters,  in  one  of  whom  tJie  initial  si_viu|i*J 
toms  developed  at  the  age  of  fourteen  months,  in  the  other  at  four  yearsj 
and  both  Erb  and  Frerichs  have  observed  the  pi*es<.^nce  of  the  diseasie  ittl 
several  memljers  (brothers  and  sisters)  of  the  same  family,  develop)" 
however,  in  adult  life.  The  presence  of  st.»me  ancestral  taint  other  tin 
the  disease  itself  is  much  moi-e  frequently  observed.  Any  neurosis  in  in 
parent  is  to  be  considea-d  as  rendering  the  olFspring  lialde  to  the  inheritao 
of  a  nervous  system  less  resistant  to  disease  than  normally,  and  in  tli«^ 
sense  any  neuropathy  in  the  parent  may  be  considereil  a  predisp*vsing  {"a"*] 
of  dissemiuatetl  sclerosis.  This  statement  is  e<pia]ly  applicable  to  ve7| 
many  other  affcctiims  of  the  nervous  system,  and  why  the  ancestral  taifl»| 
should  manifest  itself  in  any  particular  case,  in  the  development  of  oiHi' 
tiple  sclerosis,  de|>euds  jxjssibly  ujxm  some  peculiarities  of  either  vascuu 
supply  or  anatomical  etfuformation  of  the  nervous  axis.  Among  tlie  lao 
striking  examples  of  conditions  noted  as  preilispnsing  through  heredity  to 
the  disease  are  alcoholif^m  in  the  father  and  syjdiilis  in  the  mother,  iu  die 
case  of  Dickius4.)n  ;  the  iathci*'s  death  in  a  fit  (chorea  in  a  bnither),  lu 
Chcadle's  case  j  and  epilepsy  iu  an  uncle  (and  a  brother),  alcoholism  in  the 


1  London  Lunoft,  1887. 

*  Ibid.,  referrod  to  by  Sepruin  in  Ann.  of  Univ,  Metl.  Sci.  for  1888.  ■ 

'  Ernest  Engflrnan,  eight  years  old,  was  the  only  child  riiiotk;  the  five  afleetod.     TTff 

next  yomigeat  pntiont  wns  twenty-three  years  old.     Archiv  fivr  Psychiatrie  und  Ni-rvea- 

krankheiten,  Bd.  xvi.  S,  G9B. 
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,tlid  migraine,  with  a  Iiit!;lily  nervous  temperament,  in  the  motlier, 

in  Unger's  cuise.     Tlje  proportion  of  eases,  however,  in  which  it 

able  to  determine  the  existence  of  an  hereditaiy  pitMlisjiosition,  either 

or  indirect,  does   not    amount   pixtbably  to   moi-e  than   twenty  or 

ihr-five  per  eent.,  and  thei'e  is  ahuost  invariably  an  exciting  cause  which 

\  be  superadded. 

lults,  cold,  and  especially  pruloiigtM:!  exposure  to  damp  c»ild,  is 
1  a  well-known  etiological  factor.      I  do  not  rtx-all  an  instance 
the  disease  has  Ixx'ii  attributed  to  this  cause  in  childhood,  though 
holds  a  certain  rt»six)i»sibility. 
ll  j«hock,  such  as  sndden  and  intense  fright,  has  inaugurated  symp- 
isscminatc*!  sclerosis  in  several  well-authentiaitetl  instances  among 
samples  of  the  disease,*    Spitzka  cites  a  case  developing  from  such  a 
Be;  In  a  Bohemian  cigar-maker ;'  atid  Wils<jn's  case,  in  which  tlie  patient, 
ODC  year  old,  was  thix^wu  into  the  initial  convulsion  from  fright  at 
,  dcsid  gotise  hurled  at  her,  is  a  pmbable  example  of  the  disease  in 
it  from  this  factor,  though  the  typical  symptoms  did  not  appear 
in  few  vears  later. 

ttunatic  injury  or  shock  is  a  most  important  exciting  cause  of  the 

The  injury  may  be  cxjngenital,  ami  the  symptoms  of  dissemi- 

iderosis  may  be  pi-esent  in  association  with  evideuc^es  of  arrest  of 

ient  mentally  and  physicully.      The  disease  may  originate  from 

or  shock  received  later  in  life.     Trauma  is  cited  aa  the  exciting 

I  in  alxtiit  fifteen  per  cent,  of  all  the  cases  reported. 

devi'lopmcnt  of  multiple  or  dJsstmiiuated  sclerosis  as  a  setpiel  to 
^«ntfe  diseases,  especially  of  an  infectious  character,  is  quite  notice- 
pn  the  tyj>e  met  witfi  in  cluKllioo<l.  Scarlet  fever,  measltis,  jjertussis, 
ilieria,  and  probably  small- jh>x,  typhoid  and  other  fevers,  sUind  in  a 
■ofuir  and  as  yet  unexplained  etiological  relationship  to  the  disease.  It 
imn  highly  pr«tl>able,  however,  that  the  relationship  is  at  most  only  an 
rfimt  one,  since  in  those  cases  in  whicii  such  diseases  have  been  men- 
imfd  as  present  other  factors  existed  which  were  undoubtedly  of  far 
■Iff  importance  in  de%'eloping  foci  of  neivous  degeneration.  The  case 
HiUic  R,,  for  example,  reported  by  Pollartl,  in  which  ty}>icjd  tremors 
It  first  noticed  during  convalescence  fnjm  scarlatina,  was  much  moi*e 
nJifthly  due  to  damage  set  up  by  i'ejx»ated  convulsions  which  occurred 
th»  attack  of  fever.  The  occurrence  of  otlier  nervous  disciises, 
,  characterized  by  degenerative  chaugt^  during  or  immidiattdy  ai\er 
Litr  inffXTtious  fevers  (jioliomvelitis)  gives  credence  to  the  idea  (liat  it 
gibilitv^  in  multiple  sclerosis,  and  eases  have  lx»en  cited  in  which  no 
use  could  be  assigned.  As  a  unique  example  of  the  relationship 
disea;SGS  to  the  one  in  question  may  be  cited  the  case  of  Sparks,  m 


»  Focke,  Tnauirural  Dis^t^rtntinn,  Berlin. 

»  Pejjp^r'i  System  of  Medicine,  vol.  v.,  art.  '*  Dissemiaated  Sclerosis." 
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whk'li  tremors  ami  weakness  in  walking,  the  first  svmptonis  uotod,  devel- 
oj.)ed  immediately  upon  iin  attack  of  herpes  zoster  affec-ting  the  neck  and 
bead. 

As  regards  sex,  individual  experienf^cs  differ  from  general  statistics.  In 
the  aises  whicli  I  have  tabulated,  the  sexes  are  alx)Ut  equally  divided,  with 
a  small  excess  of  males,  while  Charcot  expressly  states  that  the  disease  ifl 
more  eomnion  in  females,  as  do  Ross*  and  Moucc^rvo,  the  latter  finding 
twelve  girls  and  nine  boys  respectively  in  a  ti^tal  of  twenty-one  cases.  It 
niu.st  lie  rememl)eri'd,  in  considering  the  value  of  Chareot*8  statement,  that 
females  largely  prwlominate  in  tlie  clinics  at  La  Salpt?tri5re, 

Patholog'ical  Anatomy. — The  few  autopsies  made  ujK)n  the  bodies  of 
children  dying  from  multiple  .st'lerosis  reveakil  nothing  radi<nlly  at  variance 
with  the  results  of  examinations  in  adult  cases.  In  a  few  instances  anom- 
alous conditions  and  variations,  dcpendcnit  iierhaps  ujK>n  histologittil  diifer- 
enees,  are  mentiuniHl,  but  they  do  not  alter  the  i>robuble  truth  of  the  stat^e- 
ment  that  the  pathological  conditions  are  practl«illy  the  same  at  all  ageSw 
I  shall  confine  myself,  theiTfore,  to  a  desf^ription  of  the  morbid  auaturoy 
and  patholugy  as  it  has  been  observed  in  the  disease  generally. 

The  distinctive  characteristic  of  the  affection,  so  far  as  its  morbid  anat- 
omy is  omcemed,  is  one  of  location.  To  say  that  the  lesion  is  a  sclerotic 
defeneration  doc^  not  distinguish  it  from  any  one  of  several  diseases  of  the 
nervous  eenti^.  S<^lemais,  identical  in  chai*ai-tor  with  that  which  occurs  in 
the  disease  we  are  considering,  is  always  present  in  low^motor  ataxia  and  in 
Friedi-eich's  disease,  and  it  has  been  repeatedly  ol>served  in  g-cneral  jwiralysis 
of  the  insane,  as  well  as  in  other  affectious  of  the  brftin  and  cord.  Indeed, 
die  similarity  is  still  more  marked  in  general  paralysis,  the  two  diseodes 
often  Iwing  indistingutshalile  during  life,  antojisies  showing  jiatchcs  of  scle- 
rosis disseminated  liere  and  there  through  the  nervous  tissues,  besides  other 
and  more  characteristic  lesions  of  general  paralysis,  without  which  a  diag- 
nosis of  the  latter  atfection  ix>nld  not  liave  Ixx'n  established.* 

Sclerotic  degeneration,  therefore,  while  it  is  an  essential  po8t-mortem 
condition  in  multiple  sclei'osis,  is  not  a  |>eculiar  or  distinctive  lesion  as 
regaixls  the  process  itself.  It  is  only  in  the  erratic  and  multiple  distribu- 
tion of  these  sclerotic  foci  that  we  have  a  condition  which  is  pathognomonic. 
Any  portion  of  the  nervous  axis  may  l>e  attacketl,  and  "even  the  roots  and 
trunks  of  nerves  have  been  found  affected."  Sometimes  the  patches  or 
pia([ues  are  so  numerous  as  to  leave  scarcely  a  single  region  uninvolved. 
Hirsch,  for  example,  rejiorted  an  autopsy  in  which  "there  were  twenty 
spots  on  the  left  side,  forty  on  the  right,  in  the  medullary  substance  of  the 
hemispheres,  with  the  pons,  mwlulla  oblongata,  optic  thalami,  and  much 
of  the  gray  matter  of  the  cord  similarly  affected  ;  whilst  in  a  case  men- 
tioned by  Liouville  both  substances  of  the  hemispheres,  the  corpora  striata 

'  Dbeftses  of  the  NervouR  System,  p.  It. 

*  Mickle  on  Generul  Faralysia  of  the  In&ane,  2d  ed.,  p.  28L 
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and  optic  thalarai,  cerebellum,  crura  cerebcUi,  corpora  mamniillaria,  jwiis, 
all  the  right  olivary  Ixxly,  the  olfactory  nerves,  the  optic,  the  motoree  oculi, 
tJie  left  fifth,  the  left  facial,  and  tlie  spinal  nerves  were  all  in  a  state  of 
sclerosis.**  * 

These  spots  or  nodules,  varying  in  size  from  niicmsoopteal  smallness  to 
the  dimensions  of  a  pea  or  a  ^.ieiiny,  are  often  sm)  disttnotly  outliiuHl  jis  to 
appear  clearly  defined  beneath  the  pia  to  the  naked  eye.     Although  exeep- 
tioually  noted  as  almost  normal  in  upi>earanee,  pigmentation  is  the  rule,  the 
color  of  the  diseased  tissue  being  a  dirty  gray  or  fault  yellow,  often  presenting 
a  marked  eontra^st  to  the  surrounding  healthy  structures.     To  the  tuueh  tliese 
sp<jts  of  degeneration  vary  in  the  sensation  prfxlueed,  in  some  instances  feel- 
ing hard  and  shot-like,  in  others  simply  tough  and  fibrous,  though  always 
harder  than  normal.     On  section  a  nodule  is  found  to  consist  of  "  hyper- 
trophied   neuroglia,  dense,  fit)rillated  connective  tissue  of  new  formation, 
fatty  and   granular  cells,  and    remnants  of  degeneratetl   nerve-elements.*' 
This  newly-formed  connective  tissue  results  frnm  the  proliferation  of  pre- 
viously normal  neuroglia  nuclei,  the  cells  becoming  enlarged  and  giving 
off  a  multitude  of  fibrillar  processes.*     An  excessive  dcvehtpment  of  spider- 
cells  is  considered  by  most  observers  as  a  factor  largely  responsible  for  this 
change.     The  myelin  is  always  aiH^ctetl,  a  rapid  wasting,  resulting  in  a  com- 
plete loss  of  the  axis-cylinder  covering,  haviug  liecn  fretpiently  observc^.^ 
The  axis-cylinder  itself  in  the  white  substance,  and  the  nerve-i-ells  in  tlie 
gray,  are  said  to  show"  a  decided  resistance  to  the  morbid  process,  being 
aflected  only  in  the  terminal  stugfs,  if  at  all.     This,  with  the  fact,  noted  by 
several  obser\'ei's,  that  the  sclerotic  foci  are  encountered  in  the  white  sub- 
stance of  brain  and  cord  with  much  greater  frei]ucucy,  the  gray  being  rela- 
tively exempt,  is  the  only  evidence  of  any  selective  affinity  on  tlie  part 
of  the  raorbid  process  for  any  particular  region  or  system.     In  ad  >- a  need 
however,  both  substances  are  apt  to  be  involved. 
As  regards  the  primary  step  in  the  formation  ^tf  these  [latches  of  scat- 
'^red   sclei"osis,  there  exists  much  diUcrcna^  of  opinion  among  pathologists. 
X'he  process  is  interstitial  in  origin  accorfling  to  the  views  of  one  school,  by 
others  it  is  considered  parenchymatous  j  by  some  the  di.sease  is  said  to  begin 
^^  a  simple  nutritional  change,  while  others  assert  that  the  initial  pro<>ess  is 
^^^fegentially  inflammatory  and  attendtnl  with  )nci*eased  vascularity,  the  vessels 
^->^;coining  turgid  and  other  evidences  of  inflammation  being  present.     The 
'V^^seels  surrounding  and  traversing  the  disciisc^l  ai'eas  are  certainly  often,  if 
*^<jt  always,  involved,  the  "adventitial  slieath  being  thickened,  the  nuclei 
■  «^-»creased,  and  an  actual  sclerosis  Ix'ing  often  noticed."     We  have  the  an- 
1:  ijMority  of  Rindfleiseh  for  the  statement  (liat  examination  of  the  gray  pin- 
l:M^^sad  foci  from  which  sclerosis  starts  will  reveal  the  fact  that  the  centre  is 

'  Fox,  Pathological  Anatomy  of  Nervous  Centra,  p.  119. 
L  *  Spttzka,  Pepper's  System  of  Medicine,  vol.  v.,  art  ''Disseminated  Sclerosia." 

■  *  Bourncville  and  Benedikt  ai^sert  that  ihe  process  is  u  '*  diffufie  neuritk,"  tind  thai  tbe 

-^^^^^x-TQ  ■■^sclerose  en  plaques"  is  a  misnomer. 
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always  a  rod  spot  or  lino  (afcoiTling  to  the  section),  said  spot  or  line  l>eino^ 
a  disteiukxl  bl<j<>d- vessel ;  and  that  tlie&e  vessels  are  in  a  stat<?,  under  mici-o- 
scopieal  exaniiiiation,  which  wc  should  not  hesitate  to  describe  as  tlmt  ol 
chronic  inflammation.'    This  is  true  also  of  the  peri-vascular  lymphsj; 
and  it  is  here,  probably,  that  the  initial  step  in  the  development  of  the  di 
ease  will  be  found  in  many  cases.      Thei-e  ai*e  sevenil   factors  which  a: 
responsible  for  the  confusion  and  divergence  of  opinion   existing  araoi 
I>ath)ilogists  as  i*egar«ls  this  phase  of  the  subject.     The  differenee  of  opin- 
ion, dating  from  the  controversy  of  Cohnheira  and  Virchow,  as  to  the  liist/)-   i 
logical  character  of  the  neunjglia,  and  as  to  the  possibility  of  the  develop^ 
meet  of  connective-tissue  new-growth  or  hyperplasia  in  the  nervons  sy?tfni 
exwpt  as  a  rt^sult  of  pi^ecciling  inflammation,  is  still  a  factor  in  Lbp  di^ptiUil 
pathology  of  sclerosis.^     It  seems  to  be  the  opinion  of  the  majority  Unlay 
that  the  neuroglia  is  truly  a  normal  omnoctive  tissue  ;  consequently  wenmf 
say  that  s<^'lerosi3  consists  of  neuroglia  hyperplasia. 

With  reference  to  the  primary  cause  of  this  wnnectiv^e-t issue  overgrowtli, 
much  of  the  difference  in  tcacln'ng  is  due,  I  !x>lieve,  to  a  variance  in  the 
interpretation  of  the  term  inflammation.  The  traditional  idea  that  ti 
mat  ion  ne<X'ssari3y  rerpiires  a  preceding  injur\%  or  direct  and  more  or  less 
violent  exciting  cause,  is  the  Gibraltar  preventing  the  acceptance  of  an 
inflammatory  origin  of  the  disease,  with  many  observers.  AVith  such  Im 
proet^s  is  said  to  start  in  a  functional  disturlmnce  of  nutrition,  Vauucr 
Kolk  teaching  that  selerosis  was  the  result  of  reiK'atcil  congestions  with  escee* 
sive  exosmosis  through  the  vessel-walls.  Bevan  IjCWIs,  whose  excc^edinglf 
scientific  and  accurate  researches  into  the  microscopical  anat4>my  of  oenoJiS 
diseases  have  done  much  to  lift  the  veil  of  obscurity  enveloping  the  siihjwtj 
finds,  in  investigating  the  j^athology  of  the  various  insanitic's  in  whim 
sclerosis  occurs,  many  facts  which  apparently  c«jnfirm  the  theory  of  an  in* 
flammutory  origin.  In  discussing  the  subject  of  miliary  sclerosis  in  oon* 
nectitm  with  the  presem-c  of  that  k^ion  in  insanity,  he  states  that  in  itu* 
mediate  proximity  to  these  jiatchcs  of  miliary  s<^*lcrosis  the  tissues  are  foiii™ 
to  be  in  a  state  of  i>arcn<'hy  mat  mis  degeneration,  which  i^esults  in  tkdo' 
struction  of  the  essential  elements,  Ix'coming  a  genuine  scIeroftU.  He  fartbeft 
Buggests  that  the  miliary  degeneration  is  dii-w^tly  due  to  changes  in  thi 
blood- vessi^ls  of  a  subacute  inflammatory  character,  "  the  exudation  fromtbl 
vessels  inducing  such  swelling  of  the  myelin  as  to  rupture  the  delical*i  lO* 
vesting  albuminous  sheath^  or  possibly  acting  directly  upon  the  latter"  (^ 
pressure?).' 

To  sum  up  the  subject,  the  evidence  seems  decidedly  in  favor  of  3 
essentially  inflammatory'  (stibaeute?)  origin  for  the  sclerosis,  with  prwxHli 
or  coexisting  alterations  of  nutrition,  dependent  upon   functional  (vj 


'  Rindfleisch,  Patljology. 

'  For  til  11  diM'Ui^^iod  see  Strirker's  HlsioloE:y. 

*  W.  Beviui  LewU,  Text-Bcx}k  of  Mentitl  Diaeues,  p.  468. 


iinvu  latuiiexm,  is  ciui  u  wry  i-uiiiiiiuii  uLtuiugiLiii  lui'iur  lu  ui 
detxieb,  ext-opt  In  the  exjKTieuce  uf  Moncon^o,  Marie,  and  per- 
others,  and  it  should  not  1m?  awoptcH]  as  a  buiiis  for  pathological 
unless  aljscJutoly  domunstratt'd. 

ng  to  the  suhject  of  the  locality  affectiHl  in  the  disease,  many 
'been  observed  winch  are  of  great  interest  and  iinportaiiw  from 
Uhological  stand-i>oiut.  The  symptoms  manifested  duriug  lile 
ipoiut  with  remarkable  cousisteney  to  the  exact  or  appruxiniato 
the  &eleixjtic  jvatehes.  Thus,  in  DninimoiMrs  case  the  pi-esenee 
Bt  gly(.-<jsuria  with  iKdyuria  suggestcil  the  very  proluible  involve- 
B  medulla,  an  hyiwthesis  fully  confirmed  by  the  finding  of  a 
d  |)atch  of  sclerosis  in  the  floor  of  the  fonrth  ventricle.  The 
rigin,  or  the  i*oot  fasciculi,  of  the  hypoglossal,  the  facial,  and 
SB,  have  been  invariably  found  to  be  foci  of  disease  in  eases  in 
lysis  of  the  parts  supplied  by  such  nerves  had  been  observed. 
d  a  spastic  or  pseudo-spastic  gait  indicates  a  fiK-us  of  disease, 
tlie  lateral  columns,  which  sc^-m,  by  the  way,  peculiarly  liable  to 
I  multiple  sclerosis.  Decided  trophix^  changes,  such  as  wasting 
'  (comparatively  rare),  point  to  an  involvement  of  the  anterior 
le  marked  ataxia  with  pai*a?sthesia  or  other  distnrbatiei^  of 
Upgests  very  emphatically  an  involvement  of  the  postero-lateral 
The  deep  reflexes  are  uf  value  here,  in  that  an  exaggerated 
Kion  reflex  is  almost  conclusive  evidence  of  disease  in  the  lateral 
ial  tracts,  an  alK)lishcd  reflex  |Kjinttng  with  et^ual  certainty  to 
imting  sclen^is  in  tlie  i>o8terior  columns  and  root  zones.  The 
'  the  diseased  jjateh  or  patches  in  the  cerebrum  may  Ix*  almost 
determined,  the  sympt<jnis  being  moi^  or  less  distinctly  diag- 
pdiDg  to  the  region  involved. 

ntial  DiagTiosiB. — The  <p)estion  of  a  difl«Tntlal  diagnosis  hi 
den>sis  as  seen  in  patients  of  ujaturt"  years  is  olteji  one  of  ex- 
rulty.     The  very  insidious  development,  extending  over  years 
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by  DO  means  invariably  found  iu  the  adult  cases,  and  the  same  is  true 
clia  ractori  at  ic  s|>etx!li-<lefec'ti5* 

In   i'liildreii    the  symptom-group  typical  f>f  the  disease,  as  ilescrit>^ 
clinitiilly  by  Charcot,  is  pi-est^nt  with  ap|>arently  much  greater  uniform,  i-fcy, 
and,  with  the  one  exception  of  hereditary  talx^s,  (jr  Fried reieh*s  ataxia,  tW^re 
is  no  definite  aifeetion  of  the  nervous  system  iu  ehildhoud  which  shoix 
present  any  difficulties  in  diagm^is.     These  two  diseases  are,  however-, 
many  resi)eets  remarkably  similar  symptoniatieally.    In  Ixjth  there  is  atsfc  xm, 
in  both  uyetagmus,  and  iu  both  speeeli-tlefects  oeeur.     It  would  be  diffi.<;tjlfc 
to  establish  a  diagnosis  of  either  without  the  presence  of  one  at  leas^  of 
these  three  symptoras.     Tremor  is  also  a  common  symptom,  though  di  Ber- 
ing in  quality  and  degree,  and  jKiralytic  affwtions  of  the  eye-muscles,    ^^'il 
optic-nerve  atrophy,  have  Ix'en  not  infrequently  obser\'ed  in  both.     Amt:^< 
other  symptoms  mentioned  as  occurring  in  the  two  diseases,  though     ^wH 
less  frequency,  are  eontractui'cs  and  sensory  disturlmnees. 

So  remarkable  an  identity  in  symptuinatology  argues  an  identit^K-  pa- 
thology, and  the  relationslup  is  undoubtedly  a  close  one  in  this  re^-  J*^"^- 
There  are,  however,  certain  well-defiuetl  clinit;id  landmarks  which  cl^E^^f'y 
distinguish  the  one  from  the  other.  The  tremor,  fur  iustiiuce,  is  a  <x)U;s^^l'^a^ 
symptom  in  multiple  sclerosis  in  children,  having  been  present  withouc::^  ^^' 
ception  in  every  ciise  reported.  It  is  jxH-uliar  in  tyi>e  iUso,  as  I  hav^  ^^' 
plained  in  a  preceding  paragraph.  In  Friedreich's  ataxia  the  tremor,  w  ^"™ 
is  present  in  only  a  small  proj)ortion  of  rases,  is  usually  of  the  chorei:^^*^™ 
variety,  and  is  never  of  the  voluntary  or  iuk'Ution  ty|x\  Xystagmm.  ^  '" 
hereditar)'  tabes  is  almost  invariably  ataxic,  manifesting  itself  only  v^*^*"^^ 
the  eyes  are  steadily  directed  towaixls  an  object.  In  dissemiuate<l  sele  ^^f^'*'^ 
the  nystagmus  Is  of  the  ordinary  or  static  form,  sometimes  deraonstr^3i^k 
however,  only  by  movements  of  the  eyes  in  certain  directions,  as  w^p  t"" 
down  (horizontxil),'  or  laterally.  Difficulties  in  articulate  s^MXJch  ma^"  1* 
exactly  similar  in  both  diseases, — halting,  with  separation  of  sylla  t)J< 
simply  indistinct,  or  typically  s<'aniiiug.  In  Friedreich's  disease  it  is  ir^i' 
apt  to  be  ataxic,  and  occum  later,  as  a  rule,  than  in  muhiple  scle 
Ataxia  of  the  extremities  is  decidedly  less  constant  in  the  disease  w^Iik'Ii 
forms  the  suliject  of  this  article,  occurring  in  about  sixty  |x;r  cent.  o£* 
ivportt-Hl  cases,  while  aw-ording  to  the  statistics  of  Griffith  it  was  pi 
in  either  one  form  or  another  in  nearly  al!  of  the  one  hundred  and 
tlirce  cases  of  Friedreich's  disease  which  form  the  basis  of  his  pajKM'.'  That 
form  of  ataxia  which  is  maniffstctl  iu  an  inability  to  stand  stciidily  with  ^w 
feet  approximat(?d  and  the  eyes  closttl,  and  which  is  known  as  Rt}m\yerg'a 
symptom,  is  rarely  observed  in  multiple  sclerosis  in  childRMi  except  when 
dependent  upon  actual  or  absolute  loss  of  power  in  the  lower  extrerait/ts. 


*  In  Wilson's  caae,  a  girl,  Anne  S.,  ag-ed  eight,  the  nystagmus  wa»  always  and  only 
hori?,onUil.     British  Medical  Jouma!,  November  25,  1876. 

*  American  Journal  of  tiie  Medicnl  Sciences,  October,  1888,  p.  877. 
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I  Sid  to  have  been  present  in  monp  than  fifty  per  cent,  of  the  cases 
by  Griffith.  Fioally,  iu  multiple  sclurosis  the  ataxia  is  a  true 
Jination,  while  the  titubating  or  staggering  gait  is  sard  to  Ije  the 
^cluira<*teristic  form  in  the  other  affcetiou. 

Abnormal  5en.sation.s,  or  panp^-tliesiiD,  not  infrequently  r>eeiir  in  lierctli- 

tabeS)  esjx»eially  the  girdle  or  belt  sensation.     They  have  not  been 

r«l   in   children   affected  with    nmkiple   sclerosfs,  though    in   older 

iit«  this  symptom  is  not  uneommtm.     Sensory  impairment  is  likewise 

I  while  a  diminution  of  citlier  tactile  or  muscular  sense  has  been  re- 

lly  noted  in  children  the  subjec'ts  of  Friedreich's  ataxia.     Paralytic 

of  the  eye-muscles  are   infrerjuent  in  the   latter  disease,  Avliile 

■  Btrabismus,  a  ptosis,  or  a  diphipia  is  quite  common  iu  disseuiiuated 

On  the  other  baud,  ophthalmoscopic  examinations  of  the  fundus 

'in  optic  neuritis  or  atrophy  in  probably  an  efpial  jieweiitage  of  cases 

affe<;?tions.     Contract ui^s  are  not  common  in  either  disease,  though 

'  more  frequent,  ix?rhaps,  in  hereditary  ataxia, 

addition  to  the  clinical  distinctions  alreadv  euumerateiL  there  are  at 

symptoms  which  affoiil  a  marked  contrast  iu  the  two  dist^ases, 

[  are  the  condition  of  the  reflexes, — espc-cially  the  patellar  tendon,- — 

il  state,  and  the  tendency  to  convulsive  scizuiTs  resjiectively.     As 

the  first,  in  Friedreich's  ataxia  the  knee-jerk  is  almost  invariably 

though  iu  rare  instances  (two  [xt  cent.)  it  may  Ijc  normal  or  even 

ted.     In  disseminated  sclerosis  the  opposite  is  true,  the  knee-reflex 

nmch  more  commonly  exaggerate*!,   rarely  abolished.     The  mental 

i  an?,  almost  without  exception,  obtunded  in  various  degrees  at  some 

'  of  the  disease  in  multiple  sclerosis,  usually  in  the  form  of  a  simple 

In  Friedreich's  ataxia  the  intellect  is  unimpaired,  exceptional 

manifesting  a  sliglit  mental  weakness   at  most,     Convulsions  were 

,  iu  mope  than  fifty  per  cent,  of  the  cases  of  disseminated  sclerosis  in 

I  in  the  literature  of  the  subject  to  which  I  have  had  act^^ess.    Though 

ally  ob8cr\*ed  iu  hcrerb'tary  tabes,  the  convulsions  were  ver}'  prol>- 

accidental  coincidence,  and  not  essentially  related  to  the  morbid 

may  be  readily  eliminated  in  a  diagnosis  by  the  difference  in  the 
er  of  the  tremor,  and  by  the  absem-e  of  nystagmus,  of  scanning 
fOf  ocular  paralysis,  and  of  tnie  ataxia.  In  the  so-called  post-bemi- 
of  chorea  the  syniptfuns  may  clost^ly  simulate  th«)ti<:*  of  nud- 
sifty  and  a  diagnosis  then  becomes  a  matter  of  more  difliculty.' 
ktiisiory  will  aid,  however,  in  detennining  the  identity  of  the  affection, 
lit  h  only  rarely  that  such  ca^^s  give  rise  to  any  confusion. 
[Paralysis  agitans  ncKxl  only  be  referred  to  incidentally,  since  it  is  ex- 
liagly  rare  to  meet  with  it  early  iu  life,  although  Charcot  has  seen  two 


L'Oitrr,  In  hU  nmnocrmph,  *'  The  Cerebnil  Palsies  of  Children,^'  pp.  66,  67|  calls  atten- 
btuthc  dlfflculty  atu^nding  a  ditfercntUI  diugno&is  iu  some  of  these  (»tea. 
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cases  aged  respec^tively  twelve  aud  sixteen  years.^  The  type  and  Ix-ati^ 
of  the  tremor,  the  f^veculiar  "  bread-crumb"  railing  position  of  the  th\mih  an 
finger,  the  rheumatoid  pains,  the  gait, — "  prt>pulsive  and  retrogressive'* <| 
character, — together  with  the  absence  of  nystagmus,  of  ocular  paralysis,  ab 
of  ataxia,  will  readily  decide  the  case  to  he  one  of  paralysis  agitans,  an 
there  should  be  little  trouble  in  distingnishiug  them.  | 

Braiu-tumors  or  neopkistic  growths  anywhere  iu  the  nervous  centre 
especially  if  multiple,  may  give  rise  to  symptoms  absolutely  identical  wit 
those  of  raid ti pie  st^lerosts,  and  often  in  such  eases  a  diagnosis  will  l>ecom 
impossible.  Within  the  past  few  years  Prof.  L,  C.  Gray  has  observed  th 
symptoms  of  a  multiple  sclen:>sis  during  life  iu  cases  which  showal  simph 
a  lepto-meningitis  at  the  autopsy.' 

Proernosis, — It  is  an  aix^pted   fact  that,  spinal  or  cerebral  nen'oc 
tissue  having  been  destroyed  by  disease,  it  is  not  regenerated.     It  follows  ^ 
corollary  to  this  statement  that  a  permanent  I'ecovery  iu  a  well-estai>lisl4< 
case  of  disseminated  si'lerosis  is  not  to  be  expected  with  our  present  meai 
of  combating  tlie  morbid  jirot^ess.     In  this  res|>ect  the  allection  is  the  s^me 
at  any  age.     The  pnxrss  of  degeneration  may,  however,  under  favomble 
influences  and  treatment,  occasionally  be  ari-ested,  at  least  temporarily.  Thi 
occurs  at  times  si>ontaneously.      Such   arrests  c<institute   the  well-kno^rt 
periods  of  remission,  periods  in  which  the  symptoms  may  remain  quiescea 
for  many  mouths  and  even  for  years,  though  such  remissions  are  not  soap 
to  occur  in  cases  developing  iu  children,  nor  are  they  so  complete  or  Ion 
in  duration.     An  explanation  of  this  statement  is  to  be  found  in  tlif  (ii 
that  nervous  structures  in  the  cliild  are  peculiarly  vulnerable  because  o| 
their  unstable  aud  highly- vascular  condition  of  development  and  giiMl^ 
and  the  damage  consequent  upon  a  lesion  is  much  more  wide-spread  hef^u* 
of  the  subsequent  interfeix'uce  with  dcvelopnieut.     Affeclions  of  die  Lfot 
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ner\"ou8  system  in  children  therefore  olFer,  broadly  speaking,  a  Its*  favi 
able  prognosis  than  in  the  adult.  Multiple  sclerosis  seems  to  lie  no  e< 
ceptioii  to  the  rule,  and  it  is  in  acxKirdance  with  this  view  that  we  BikI  tlw 
disease  less  amenable  to  treatment,  both  as  regards  the  prolongation  of  U« 
aud  tlie  amelioration  or  arrest  of  the  symptoms,  even  temporarily. 

Tlie  disease  provokes  a  ct>ndition  of  physical  helplessness  mucli  taofi 
rapidly  in  children,  and  there  is  a  consequent  increase  iu  the  liability 
complications,  mechanical  aud  trophic  in  origin,  which  characterize  theb^ 
ridden  stage  of  many  nervous  diseases*     Statistics  as  to  the  duratioa  of  I" 
after  the  disease  has  Ijccn  recognized  are  not  sufFiciently  numerous  or  a'lia™ 
to  allow  of  any  positive  deductions  in  this  particular,  but  it  is  probable  i^^^ 
the  duration  is  much  shorter.     Death  from  disseminated  sclerosis /kt  *f '* 
not  <x>mmon  at  any  age,  but  the  general  impairment  of  nutrition  associated 
with  or  resulting  from  the  bedridden  state,  or  the  supervention  of  blj^W 

1  Duchenne  has  reported  a  case  in  a  boy  of  sixteen,  Hnd  Meschede  one  in  a  paUwvl 
twelire  years  old,  also  a  boy. 

*  MedJcul  Record^  September  18,  1888. 


never  having  Lm^cd  stored  with  inipivssions,  of' 
ly  so,  his  vacuity  aDd  dementia  are  more  ubtrusive;  and  this  is 
ree  the  earlier  the  child  la  affected. 

tent. — There  is  no  known  drug  or  combination  of  drugs  whieh 
oastrated  as  piKssessing  a  specific  property  in  arresting  tlie  mor- 
Id  multiple  sclerosis.  It  may  be  still  more  positively  stated 
utterly  powerleas  to  restore  the  damage  which  has  been  done  to 
I  axis  or  any  portion  of  it  with  any  thcrajx-utie  agent.  In  view 
fXSy  the  trt^tmeut  to  be  observed  in  any  case  of  disseminated 
Mst  be  largely  experimental  and  symptomatic.  I  do  not  mean 
lid  be  inferred  that  we  are  without  any  known  resources  which 
ke  in  this  affection.  On  the  contrary,  there  are  sevei'al  drugs, 
tr  measures,  which  have  in  repeattnl  instances  pri.»ducctl  an  ameli- 
the  symptoms.  Iron,  ergot,  potassium  iodide,  nitrate  of  silver, 
arsenic,  and  mercury  have  all  heeji  j»ersisteutly  administered 
»rver3,  and  with  apparent  benefit  in  the  case  of  some  of  the 

',  iroD  seems  to  be  of  use  solely  in  counteracting,  by  its  tonic 
e  debility  which  occasionally  is  an  accompaniment  of  the  disease, 
h  widely  used,  I  have  never  8e€'U  followed  by  evidences  of  im- 
in  adult  cases.     It  seems  to  have  crept  into  the  therapeutics  of 
Hcrosis  through  the  claims  of  Brown-S^quard  and  other  advocates 
I  was  followed  by  benefit  in  that  kindred  disea.^  tabes  dm-salis. 
ime  the  fashion  to  suggest  potassium  iodide  in  any  and  all  chronic 
f  the  nervous  centres  ;  nor  is  this  suggestion  in  the  line  of  erapir» 
;h  it  would  be  of  undoubted  advantage  to  outline  more  clearly 
ins.    In  multiple  sclerosis  in  children  there  are  few  data  to  show 
has  ever  been  followetl  by  benefit  which  could  be  directly  at- 
the  drug.     I  do  not  care  to  assume  the  extreme  position  of  con- 
use  entirely,  but  it  seems  to  me  that  only  in  those  cases  which 

mnnini    IttAlfatif^n  \n  n  aviiKi]|^ir>  inli^^ri funnel  /it  an>f)1l    iVitv>«knln4Nj\ 
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Ix'neficial  effwt  following  the  use*  of  silver  in  this  disease  was  pogf  an<1  nciz:^ 
propkr  hoc.     The  same  may  be  said,  in  passing,  of  gold  and  barium  chK-:s:=> 
rides,  although  ueitlier  of  these  drug?  has  had  any  extensive  trial  in  th^^cie 
cases  of  niiuhiple  sclerosis  whieli  have  occurred  during  childhood.     Arsenicz^  a<^ 
from  its  almost  six,K*ific  action  in  clioi'ea,  a  disease  which  in  some  imjxjrtanf 
i-espeets  is  known  to  resemble  multiple  scleirjsis,  and  which  it  is  not  im 
probal)le  wi!l  Iw  fuund  to  l>e  still  more  clo^'ly  related  to  it,  sliould,  I  believe 
be  tried  fiiithfully  in  every  case.     The  liquor  potassii  arsenitis  (Fowler't" 
solutiun)  is  tlie  form  moi^t  efTectively  administered. 

Among  the  many  other  drugs  which  may  be  mentioned  as  having  beec^  ''^^ 
tried,  phosphorus,  on  physiological  grounds,  at  one  time  held  a  position  of^  -^f 
some  prominence.  Its  use  has,  however,  lieen  attended  either  by  results^  ^*ts 
ui'gative  in  character,  or,  as  in  the  cases  of  Bristowe,  by  an  aggravatior-^  *n 
of  the  symptoms.'  Cixl-liver  oil  tn  the  debility  or  emaciation  sometiracf^B^ss 
present  is  indicated,  and  its  use  in  eoujunetion  with  [ihusphate  of  irt>n  ^tuji  Mn 
followed  in  one  ease  (Wilson's)  by  decided  benefit  and  a  marked  remissioisz^Ba 
of  symptoms. 

With  the  German  school  of  neurologists  electricity  in  the  form  of  gal 

vanism  is  a  routine  measure  of  treatment.     Following  the  teachings  of  Erb^^^ 
small  doses  and  short  and  infrequent  applications  are  recommended.    Frr^nr    3 
thixH?  to  five  milliamperes  administoix^l  through  large  sponge  electrodes,  th^^ 
negative  over  the  cervical  sympathetic  ganglia,  the  positive  passed  slowlv^^" 
down  the  opi>osite  side  of  the  spine,  on  alternate  days,  is  the  methjxl  In  us^^ 
in  Erb's  clinic.     The  sf^ances  are  of  three  minutes*  duration.     In  tlie  Eng — 
lish  clinics  and  in  this  country  much  stronger  currents  are  used  and  the  dura — 
tion  of  the  s^nce  is  longer.     In  the  early  stages  of  the  disease  tlie  Germaim 
methoil  is  advisable,  except  that  the  appli<'ations  should  be  made  daily  or^ 
t\vice  a  day  ;  but  in  cases  which  have  passed  through  the  initial  stage,  ancL 
in  which  the  disease  is  established  as  a  chronic  organic  affection,  stronger 
currents  (from  five  to  ten  or  twelve  mi!liami><^i'es)  should  be  used  and  the 
sauces  sliould   be  longer.       Very  de<^'ided  improvement  follows  iu  sor 
cases.     Humphrey's  patient  (Annie  J.  S.)  was  relieved  of  tremor  for  one' 
month  following  the  use  of  galvanism,  though  the  symptoms  all  returned- 
afterwards  and  remained  uninfluenced  by  any  treatment.     The  faradic  cur— 
rout  is  serviceable  in  arresting  the  wasting  of  muscles  wdiieh  sometimesv 
though  not  often,  occurs.     In  such  cases  mild  currents  from  the  secondarjr 
coil  siujuld  be  passed  through  the  atfecteii  muscles  daily. 

Recognizing  the  al)sence  of  any  knowledge  of  a  s|>ecific  for  the  disease^ 
the  tivatment  in  many  cases  has  been  purely  symptomatic,  and  even  here 
the  results  have  not  been  very  encouraging. 

For  the  relief  of  ti-emor,  the  symptom  which  is  most  annoying  and 
harassing  to  the  patient,  rendering  him  helpless  and  dependent  at  times, 


MULTIPLE   CEREBRO-SPINAL  SCLEROSIS. 


513 


I 


\ 


I 
I 


many  remedies  have  been  suggested.  A  partial  list  includes  coniiim,  atro- 
pine, hyoscyamiis  (Charcot,  Seguiu)  and  its  alkaloid,  the  bromides,  arsenic, 
cimicifiiga,  f^tryelmiue  (HamiiKHid,  Tnmsseau),  zine  sulphate,  physostigma, 
curare  (Erlenmeyer),  veratrum  (Feris,  Spitzka),  aud  electricity. 

Of  these  the  most  reliable  is  hyoaeyamiiie,  given  in  doses  of  from  one 
two- hundredth  to  oue  one-hundrctlth  of  a  grain  twice  or  thrw  times  daily, 
the  tremor  disappearing  within  a  few  hours  after  its  administration,  ami 
remaining  ahsieut  for  sevend   days  during  the  eontiiiuauee  of  the  drug. 
Coniom  seems  objectionable,  because  of  the  depressing  cffwt  wliich  fi>llows 
its  use,  as  well  as  from  the  fact  that  it  only  exceptionally  mwlifies  or  con- 
trols the  ftliaking.     Atropine  acts  very  similarly  to  its  ally  hyuscyamine, 
though  the  dryness  of  the  mouth  and  the  vertigo  which  result  from  its  use 
are  strong  ohjcntions.     Bt=«itles,  it  is  not  nearly  so  elective  as  hyoscyamine. 
StTTchnine  has  been  recommended  by  Trousseau,  Hammond,  and  others; 
but  Charcot  states  tliat  it  aggravates  the  tremors.     Xo  instance  is  recoitled 
in  which  its  use  was  folluwed  by  any  benefit  in  the  disease  as  observed  in 
childho<xl.     Physostigma,  sidphate  of  zinc,  and  ciniieifuga  are  all  ohjcetion- 
able  eitlier  negatively  or  positively,  and  are  probably  only  worthy  of  con- 
sideration after  all  otliers  have  been  tried  inefleetually.     The  bromides  will 
umloubtedly  to  a  partial  extent  control  the  trenioi*s  of  disseminated  sclerosis 
in  man,  thougli  it  is  necessary  to  push  the  drug  to  its  full  pliysiMlogieal 
effect,  and  the  attendant  depression  and  disturbance  of  digestive  function 
make  the  slight  relief  an  exjieiisive  one.     In  a  patient  of  Erlcnmeyer's  the 
tremor  disapj>eared  for  two  tlays  under  curare.     Spitzka,  following  the  sug- 
gestion of  Feris,  found  veratrum  in  small  doses  repeated  every  few  hours 
qiiit€  eflective,  but  considci*ed  it  objectionable  bettause  of  the  necessity  of 
increasing  the  dose  to  almost  toxic  quantities.     Arsenic  has  been  tried  re- 
J)eatedly,  and  next  to  hyoscyaniine  seems  most  reliable.     It  has  been  used 
by  Eidenlx'rg  hypmlcrraically  i\>r  the  relief  of  tremors  met  with  in  cases 
otber  than  multiple  sclerosis,  and  with  success.     Reasoning  by  analogy,  it 
might  seem  justifiable  to  I'esort  to  the  same  measure  in  these  cases,  but  it 
appeai-s  pmbable  that  the  unstable  terapprament  of  a  child  would  render 
h  vpcdermie  medieation  a  questionable  proccduro  in  this  discfisc.    Galvanism 
a j> plied  as  in  tlie  method  described  for  general  treatment  is  sometimt^  pallia- 
tive as  regards  the  tremor. 

There  ai^e  few  other  sym]>tom9  which  require  special  attention  or  treat- 
fti^ot.  The  headache  usually  ol>serve<l  only  during  the  earlier  pcriwl  may 
l^^^ist  and  prove  troul>les<_)me,  as  in  Unger's  ease,  in  which  it  remained  for 
tt»x^  yocrs  ol)stinately.  Galvanism  applitxl  to  the  brain,  one  eleetrtxle  to 
tl*^  occiput  and  the  other  over  the  troiidid  hnne,  has  l>een  suggested  for  the 
f^lief  of  headache  when  present.  The  current  in  such  cases  should  be 
^X^lilifd  ver\'  gradually,  through  a  rheostat  or  the  physiciau^s  hand,  hegin- 
^  *  rig  at  zero  and  increasing  to  two  or  at  most  three  miltiarap^res.  The 
r^^ins  in  the  extremities  which  are  not  uncommon  in  atlult  patients  affected 
^'^''^th  multiple  sclerosis  seldom  occur  in  childhood. 
Vol.  IV.— 38 


TUBERCULAR  MENINGITIS. 

By  a.  JACOBI,  M.D. 


The  first  accurate  description  of  tubercular  meningitis  was  given  1 
Rnl)crt.  Wliytt  (1768),  under  the  uarae  of  bydrops  of  the  eorebral  veutricla 
Capiiron  and  Cham^el  employed   the  term   braio  fever  (ji/\*re  cMn 
Fabre  et  Constant  introduce<l  the  term  **  tubercular  racuitigitis"  into 
present  uomenelatiire  in  1835.     Since  that  time  the  literature  of  thesubjo 
has  been  so  immense  that,  as  this  work  is  designed  to  supply  the  dioia 
wants  of  the  practitioner,  I  prefer  to  abstain  from  extensive  references  i 
limit  my  remarks  to  as  comprehensive  a  review  of  the  subject  as  can 
accomplished  within  the  briefest  possible  space. 

A  large  jx^rcentage  oi  the  cast's  of  tubercular  meningitis  admitB  ofi 
subdivision  of  the  symptoms  into  three  ]>arts,  or  stages,  which  convspoO 
more  or  less  distinctly  with  the  development  of  auatomiad  rhanjrfs. 
fii'st  is  that  of  hyperaMuia  of  the  pia  mater  and  irritation,  the  second  es\\\m 
the  symptoms  of  exudation,  pressure,  and  consecutive  ausemia,  and  the  tkifl 
(hos^.'  of  the  extinction  of  the  functions  of  the  centres.  Still,  it  is  inip 
sible  fully  to  discriminate  the  boundary-lines  between  them  in  ever)*  case. 

The  fi.rst  signs  of  a  diseased  condition  are  of  a  very  indefinite  oaliifl 
Many  of  the  children  have  a  previous  history  of  pallor  and  debility,  di* 
rlueu  and  vomiting,  "colds,''  bronchitis,  conjunctivitis,  eczema,  and  lynip 
adenitis, — "  scrofula,"  They  emaciate,  are  jniIc,  lose  their  ap|X'tite,  Iw 
quiet,  unwilling  to  play,  peevish,  cry  a  good  deal,  or  ap|K?ar  perfectly  listl«a 

The  physical,  iutelloctual,  and  moral  changes  are  well  reman bercci 
the  attendants  when  the  farther  development  of  the  case  suggests  inqiiil 
into  the  previous  history.     The  moroscne&s,  peevishuess,  and  dqn 
are   often    relieved  by  sleep,   which,   however,   is   frcfioently  interniptfll 
Many,  indee<I,  sleep  batlly,  complain  of  headache,  avoid  the  ligbt, 
hold  their  bead  m  their  hands.     Of^en  it  is  one  and  the  same  s|X)t 
is  constantly  supported  or  pressed.     There  is,  as  a  rule,  no  elevation  ' 
tem]>ercituR'  at  this  time,  and  rarely  is  there  an  increase  in  the  freque 
of  the  pulse  ;  on  the  contrary,  it  begins  rather  early  to  be  retarded 
slightly  irregular.     The  tongue  is  furred,  ao  occasional  brief  vomiting-sp 
occurs,  and  the  "gastric*'  symptoms  are  treated  unsuccessfully.    The  von 
ing  is  not  preceded  by  nausea,  is  ipiiek  and  prt>pulsive,  and  mostlv 
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Ictailecl  above,  a  week  or  more  may 

llse  becomes  more  slow  and  iriTgnlar,  even  iutormitteut,  the 
ore  severe ;  there  is  a  constant  frown.  Thoiig:h  the  jjatients  do 
In,  they  arc  evidently  suffering  much.  They  grind  their  teeth, 
'  somnolence  siuUienly,  uiiexi)0(Heilly,  at  longer  or  sliort^^r  inter- 
lirioiis  or  dull  and  apathetic.  From  their  ajmthy  they  are  easily 
rever,  l<M>k  surprised,  give  a  brief  answer,  and  drop  again  into 
ines8.  They  yawix  often  ;  respiration  is  interrupted,  and  restored 
I  long  sighs;  the  abdotnen  is  retracted.  The  pulse  is  still  more 
>  or  less,  more  irregular,  for  many  days  in  sucoc^sion.  The 
urine  becomes  more  8<"anty,  the  constipation  more  obstinate; 
bat  half  closed,  under  the  falling  eyelid  the  balls  are  seen  to 
)r  about  from  side  to  side,  and  with  a  pwnliar  expression  of  utter 
forlorn  absent-mi ndf^Iness  the  upix>r  eyelid  is  gently  raised, 
blank  80ulles8  ball,  and  geiuly  falls  agaiu.  No\v  and  then  one 
ds  is  moi-e  drawn  tlian  the  other,  one  eye  more  perceptible  than 
The  pupils  l>egiu  to  dilate,  somotimes  both,  sometimes  one  more 
ler,  and  the  staring  ex[ircssiou  becx)!ii(\s  more  intense.  The  Jaee 
ush  suddenly,  mostly  in  eircumsenlied  sjiots;  the  skin  in  cod- 
M*  pillow  is  congeste<l,  anil  the  mark  of  the  touching  finger  is 
jTor  some  time.  A  gentle  frietion  results  in  the  a|)pc!araoee  of  a 
tscribed  blush  correjsjwnding  with  the  size  of  the  friction  (Trous- 
k") :  it  appears  slowly,  afU'r  a  few  seconds  or  a  niinnte,  stands 
inct  relief  a  few  minutes  or  more,  aiul  disappeai-s  a.s  slowly. 
is  gradually  waning  more  completely,  a  slight  twitching  is 
the  mouth  or  eyelids,  or  suddenly  a  general  convulsion  may  set 
by  ptosis,  facial  pandysis,  strabismus,  or  (lanilysis  of  the 
This  |>ai'alysis  Is  more  apt  to  be  miilatoral,  however,  than 
be  convulsions  may  reapi^ear,  may  be  general  or  partial,  and  are 
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tractions ;  the  rigiJitv  of  the  neck  Ixt'oines  more  intense,  the  face  more 
flushed,  perspiration  seti?  in,  the  pulse  increases  in  frequency,  tlie  tem- 
perature begins  to  rise  to  102°  or  more.  This  is  the  b^inning  of  thceud, 
which  generally  arrives  in  al^oiit  three  days.  More  convulsions,  dee]»er 
coma,  rapid  pulse,  from  1.50  to  240,  higher  temperature,  from  103^  or  104^ 
to  107°,  injected  and  purulent  conjunctivae,  aud  Chcyue-Stokes  respiration, 
predict  and  usher  in  the  final  dissolution,  after  an  observation  of  geDcmliy 
three  or  four  weeks,  and  a  dumtiou  of  all  the  sym]>foms,  the  premouii 
included,  of  from  five  to  six  weeks. 

A  latent  form  of  tlie  disease  is  occasionally  met  with  in  cliildroa  who 
have  been  phthisical  for  sometime.  In  them  the  cerebral  s%Tnptoms do nd 
become  perceptible  until  two  or  three  days  before  death.  The  s»}poT,  eveu  at 
this  late  stage,  is  mild,  and  the  convulsions  are  not  violent.  In  other 
marked  witli  previous  geueral  tuberculosis  the  symptoms  arc  more  sevi 
Vomiting  and  headaches  are  very  marked,  delirium  and  convulsions  v 
pronoun wcl,  the  pupillary  symptoms  oflcn  unilateral.  In  many  there 
diarrhtea  in  place  of  constipation,  and  a  tumid  abdomen  instead  of 
retraction.  In  the  iufaiit  the  fontanel  may  Ije  fouud  raist^d  and  pukati 
until  near  the  end.  It  is  at  that  early  age  that  the  premonitory  syniptoi 
and  the  initiatory  stage  described  above  are  often  absent.  The  attack 
very  sudden  ;  temperature  is  high  in  the  beginning;  strabismus,  trisrui 
opistluitctnus,  or  general  convulsions  set  in  at  a  very  early  pen'txl,  ami  di 
oceura  iu  a  few  days.  Thus  it  is  that  the  diagnosis  is  often  diffi< 
There  are  quite  a  number  of  cases,  particularly  in  older  clMldren  and 
adults,  iu  which  from  tlie  beginning  a  j>cculiar  typhoid  condition  obe^u: 
the  recognition  of  the  exact  eondition  of  things.  In  these,  &omDt)li*» 
headaches,  delirium,  and  ct)uvulsions  appear  early,  and  alternate  with  oi 
another;  the  alxlomcn  is  not  retractetl,  the  fever  is  vcr>'  high  from 
beginning,  the  thoracic  symptoms  predominate,  and  the  patients  die 
with  the  symptoms  of  both  ct.Tebral  and  general  acute  miliary  tubereul<isi 

O ph thai nuisco pic  examination  reveals  hypeiwmia  of  the  retina.    Soi 
times  tubcrelcs  are  discovcrctl  in  the  chort^id,  in  the   shape  of  ?phei 
white  spots  near  tlie  optic  papilla.     But  they  are  far  from  being  of 
stant  occurrence. 

pATHOixKiiCAL  Anatomy, — The  morbid  changes  are  mainly  found 
tJie  pia,  on  the  surface  of  the  brain,  in  the  ventricles,  aud  principally 
over  the  base.     The  fassii  Sylvii,  pc-dimculi,  chiasma,  cerelxdlimi,  tind  |hi 
are  the  main  scats  of  exudation.    The  pja  is  less  transparent  than  nori; 
thickened  and  suoeulent,  and  can  easily  be  detacheil.     Exudation  is 
times  copious,  either   serous,  or    purul^'ut,  or  gelatinous,  somelime*^  qo'^ 
consistent;  the  cavities  arc  dilated  with  cither  a  clear  or  a  turbid 
la  the  exudation  are  found  a  number  of  small  tul>ercles,  yellow  whea  ol< 
Rem i-trauspa rent  wlien  reeent.      They  are  mostly  found   iu  the  svalU 
small  blood-vessels,  the  lumen  of  whicli  is  often  t*«jntracted  by  their  pi 
ence  and  hy  the  accompanying  proliferation,  particularly  of  the  adveatitu 
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'  (Coniil),  aud  of  the  nuclpi  of  the  neuroglia  and  the  varices  of  the 

I  (Hayem).     The  medianiwil  obstrLU'tioii  uf  circulatioo  dq>omliiig 

(tod  the  supervening  arteritis,  togetlier   with  the  pressure  of  the 

exudation  on  the  bltMxl- vessels,  often  give  rise  to  softening  of  tlie 

substance,  either  loeidly  or  t»ver  a  hirge  area.      Tn  the  brain-siib- 

:  Uiere  are  other  changes  depending  on  the  pi-esonee  and  amount  of  tlie 

The  ventricles  are  dilated,  their  walls  sometimes  hardened  by 

[prasuTX?.  btit  more  often  softenwl ;  the  convolutions  are  flattentKl,  the 

:  is  cedenmtous,  and  eapilhiry  iqiojilexies  resulting  from  the  rhanges 

\  having  occurred  in  the  hlo^xl-vessels  are  frwpient.     Sueh  trapil- 

f  hemorrhages  are  partieularly  common  in  the  clioroid  plexus. 

tubercular  conglomerates  are  sometimes  found  to  be  quite  nnmer- 

^tod  still  there  is  little  or  no  meningitis.     In  othei-s  there  is  either  a 

kiceplialic  effusion,  or  a  jelly-like  or  solid  exudation  without  a  local 

BtSy  while  in  all  of  them  the  number  fvf  tnln'relcs  in   the  other 

I  b  very  large,  thus  I'cndering  the  nature  of  the  iutmcranial  affection 

i«u     Indeed,  there  are  but  few  cases  in  all  the  forms  of  tubercular 

bingitis  in  which  the  bacillus  has  not  been  found. 

he  other  organs  show  tul>ercular  degeneration.     In  most  cases  the 

course  of  the  disease,  and  the  results  of  the  autopsies,  are  tliose  of 

general  tnlx^nndosis.      In  adolestx^nts  the  lung-fiymptoms  arc  the 

predominant,  in  the  child  (besides  the  brain)  t!ie  peritoneum  and  the 

bial  glamls  are  thoroughly  atfeetcd.    The  liver,  the  s|>Ieen,  the  kidney, 

particularly  the  pleurne,  exhibit  tul)ercles  in  all  their  stages,  mostly 

I ;  the  bronchial  aud  mediastinal  glands,  not  rarely  those  of  the  neck 

iV),  are  caseous  or  suppurating  in  their  a-ntres,  and  the  lungs  are  seldom 

Bones  are  often  carious,  parts  of  the  suriace  are  covered   with 

I  and  now  and  then  we  find  an  arthritic  ("tumor  albus*'),  or  lupus. 

eular  infiltrations  in  tlie  lungs  and  glands  are  veiy  commonly 

I  m  the  autopsies  of  such  cases  ;  i>ccasionally  also  in  the  kidneys,  spleen, 

I  liver.     In  some  of  these  cases  the  cerebml  changes  are  but  trifling. 

^Stiology. — Tulx'rcular  meningitis  is  not  frwpient  in  the  first  months 

life,  but  i.**  more  so  than  is  supposed  by  many.    Indeed,  as  the  symptoms 

'  from  those  exhibited  in  later  year's,  mistakes  in  diagnosis  ai*e  easily 

After   the   seventh  year  its  iirevaleuce  is  not  great.     The  large 

rity  of  cases,  therefore,  are  observed  Ix'tween  the  end  of  the  second  and 

|fi«\'eDth  year.     Dentition,  worms,  frights,  falls,  blows,  have  troubled 

rio!!*ly  the  brains  of  writers  than  of  children  dying  with   tiiber- 

liogitis.     This  and  meningeal  tyl»t^renlosis  generally  are  infectious 

,  or  rather  parts  of  a  general  tubereidar  infection.     Thus  the  main 

IB  in  a  specific  invasion,  which,  with  our  jiresent  knowhflge,  means 

nportation  of  the  tuberck^-liacillus.     It  spreads  along  the  lymph-duets 

tod  blood'VeBsels  and  thus  excites  inflammation.     It  is  true,  however,  that 

tkt  amount  of  inflammation   and   the  number  of  eruptions  need  not  be 

to  each  other:  stjmetimes  there  may  Ije  even  meningitis  without  a 
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localized  ttiborele,  wliik  lliere  is  a  goiioml  tiiJierciilar  infection  of  the  wh»_-»  V 
injdy.     Children  of  phthidiinl  {Mircnts  an.'  more  liable  to  be  affected,  amom  — i% 
them  boys  mure  t!i:in  girls.     But,  aeeorditjg  to  our  pre^ient  knowledge  m^m^i 
the  rare  ot^'uiTeuee  of  direct  hereditary  traosmissiuu,  it  is  eertaiu  that  tK^  ^\b.' 
principal   flanger  lies  in  the  congenital   insuttideney  of  the  tissues,  an.«Kr3»l, 
more  puisitivcly,  in  the  many  opportunities  for  ojutagion  by  food  (hnTi~^     a  I 
milk  and  cow's  milk)  and  intialation. 

I  knew  a  family  in  indigent  circumstances  and  with  limited  dvvellin  ^r-ug- 
8pa<v,  in  which  ten  children  died  ttf  tuljerculoats,  many  of  them  of  Tnh-  t  mg 
cular  meningitis.  But  one  of  the  eleven  survived, — now  a  man  of  0\""%^»%'cr 
thirty,  with  a  narrow  chest,  but  in  fair  health,  A  number  of  eases  in  tT^^rdie 
same  family  arc  observed  frequently.  The  children  aiv  often  delicar  .^mtc 
of  less  than  normal  weight,  lively,  intellectual,  prematurely  overburden  ^cr^txi 
with  mental  work,  imprcHsionable :  some  I  have  known  to  Ik?  active  masti^ar-  uf. 
bators.     But  there  are  those  who  are  fat,  rotund,  of  ap|>arently  vigonn^^us 

health,  but  with  long,  thin  eyelashes  and  ooeasional  catarrh  of  the  i -m  on 

junctivoe  or  the  nose;  again,  those  who  have  always  been  believed  to  be in 

health,  in  whom  nothing  but  an  accidental  exposure  to  the  virus,  ot»^ ^ilcn 
not  tracL-d,  can  be  accusetl  of  Ix'ing  tlie  cause  of  the  mist'hief.  But  f^  the 
history  of  every  patient  must  he  thoroughly  studied.  In  many  cases  ~  the 
origin  nf  tul>ercidar  meningitis  can  be  traced  to  the  bronchial  glands^^  -^  in 
whicti  tuljcrcnlar  dcgcneratiou  may  remain  dormant  for  yeai*s.  Throu-i^  ugh 
them,  whoopiug-cough  and  measles  may  give  rise  to  a  general  tubercus— ^rular 
inviision  after  yetirs  have  elapseil ;  another  proof  of  the  fJCTversity  of  *  ^^ 

*'  exi^ctant"  tix-atment  in  *'  self-limited"  diseases,  and  of  the  fact  that  the^  ^^^' 
|>eutic  nihilism  is  as  dangerous  as  over-medication. 

Uflelrnaun,  Ochnu',  and  Baeunilcr  report  cases  of  tubercnlar  meniugT^^  g^^^ 
connectwl  with  (or  de[)endiiig  on)  erythema  nodosum,  which  is  itself  l)-^:J^h<>ta 
the  causi'  and  the  result  of  eml>i>Iic  processes  not  only  on  the  extensor  si***^*'"^ 
of  the  extiiemities  and  the  tendons,  but  also  in  other  regions  of  the  b<_^^cJ)wy 
(niiiuth,  throat,  conjuuctiva,  eudocaixlinm,  pleura,  kidneys).  Oehrae's  cs^  <**' 
died  of  tnbercidar  meningitis  a  few  weeks  after  the  termination  of  a  feb:  ^^-^^''''^ 
erythema  nodosum.  Baeumler  saw  three  cases  of  the  same  aifection  c<':»^=^^*"'" 
plicated  with  vesicular  eruptions  on  the  conjunctivie.  Two  of  tliem 
a  protracted  high  fever,  one  multiphi  lyniphumata  and  tumenii-tion  of 
spleen,  one  bilateral  pleurisy  and  neumlgias  on  arms,  legs,  and  h<^l, 
one  was  suddenly  taken  with  the  symptoms  of  acute  hydrtHrpIialus. 
liic  autopsy  he  found  miliary  tuberculosis  of  the  bronchial  glands,  the 
pleura,  liver,  spleen,  and  kidneys,  and  central  softening  in  a  gland  adjoin 
the  tracheal  bifurcation. 

Diagnosis. — The  diagnosis  of  tubercular  meningitis,  in  the  majorit) 
cases  occurring  l.M?tween  tlie  second  atid  the  seventh  year,  is  not  very  d:- 
cult.     After  the  premonitory  stage  of  irascibility,  pcevishne^  or  dep:^  ^ 
sion,  the  tenijierature  being  normal  or  nearly  go,  the  respiration  beco^^  r^me* 
irregular,  the  pulse  retaixled  and  irregular,  vomiting  and  cx)U5ti|>atioD  aei 
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tk  ttriae  is  diminished  in  qitantity,  tlic  abdomen  is  rctractetl,  and  the  in- 
ime l^Ctdadie  changes  gradually  into,  or  alleroates  with,  stuiwr  iiicreasiog 

OlOOMDft. 

Si^iug  is  noticed  at  a  very  early  ix^riod.     Cheyne-Stokes  respiration  is 
afnnptom  of  paralysis  and  an  ominous  sign. 

The  pulse  may  be  rapid  at  first,  particularly  in  infant**,  but  is  mostly 

'  nhile  being  irregular,  from  sixty  to  eighty  beats,  or  leas,  in  a  minute, 

«f  rhaQgitible  quality,  nf.»\v  and  then  almost  im percept ibl<>,  towaixls  the  end 

^liir  last,  three  days)  very  rapid  and  then  more  i*egular.     It  ninst  he  reinem- 

,  however,  that  the  pulse  may  also  be  both  quite  slow  and  iiT€»gularin 

disorders  and   in  elironie  ana?raia.     I  have  observiHl  this  pulse  in 

children  through  years,  and  have  often  been  in  anxious  suspense 

>  its  significanc^e. 

Vomiting  sets  in  suddenly,  without  pnx'eding  nausea,  usually  while  the 

, '»  raised,  but  also  while  on  the  pillow,  aud  is  propulsi%'e  and  <juiek. 

I  raoetly  a  symptom  of  irritiition  of  the  pneuniogastrio  nerve,  and  is 

►  diaraeteristic  of  meningitis  at  the  Ijase.     In  meningitis  of  the  eon- 

Ity  there  is  little  or  no  vomiting,  aud  the  pupils  remain  et^ual,  but  there 

upcasts;  there  is  more  uueonsc^iousuess,  sop4jr  aud  coma,  and  the  disease  is 

oi  shorter  duration. 

Headache  aeeom|>auies  the  whole  course  of  the  dist^^ase.     At  first  it  is 
1118  and  uniform  ;  the  patient  frowns  constantly,  aud  is  apt  to  earry 
'hand  up  to  the  head.     Afterwards  there  are  occasional  abrupt  shrieking 

whic'h  are  apt  to  iK-rstst  until  complete  stupor  sets  in. 
Con»ti|tfitiou  is  quite  obstinate,  but  there  is  diarrhica  sometimes  in  very 
jvmig  infants.     As  in  them  the  retraction  of  the  alxlomen  may  l>e  absent, 
the  diflerx'utial  diagnosis  between  tubercular  meningitis  and  typlioid  fever 
wm  bect^me  difficult^ 

Tlir  temperature  of  the  body  (rectum)  is  not  characteristic;  it  is  not 
■:;'iiul,  and  lias  no  regular  curves.  It  is  at  first  usually  nearly  normal, 
"u'tiiiHs  ^ul)normal  ;  only  in  the  very  young  it  is  high,  bamise  in  them 
''l»ivul..si.,  is  apt  to  lie  universal.  Wlien  in  children  of  four  or  five  years 
tW  t(tij}ierature  is  high  and  less  intermittent  at  an  early  jieriod,  the  case 
■  pniliahly  one  of  punilent  meningitis.  There  is  nn  rcgidar  pr^»iiortion 
(•tvei'n  pulse  and  temperature.  Towaixls  the  end  it  becomes  very  high,  in 
['f'  [•>rtion  to  the  increasing  paralysis.  The  latter  may  result  either  from 
l^y^nn-  brought  about  l>y  the  prewt-uee  of  the  exudation,  or  from  amemia. 
inthift  iiL^»  the  paralysis  may  Lk?  but  temporary. 

Oihvulrtions  may  set  in  at  almost  auy  time.  They  may  be  localized  or 
f'^nal,  mild  or  severe,  clonic  or  tonic.  Death  is  rai*ely  the  immediate  re- 
•"It  of  an  atla*»-k  of  c»invulsious,  but  a  hwal  paralysis  (motor  oculi,  facial, 
>«upj*T  fxtrc'mity,  or  total  hemiplegia)  may  set  in  immediately  after  such 
•  lUiurk.  This  symjitom  is  pathognomonic  fur  the  diagnosis  from  ura?mia, 
[flvlrich  0  ItK^l  afflx-tion  is  exti-emely  rare. 

aud  Pi'-ot  describe  a  symptom  which  they  call  static  ataxia. 
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It  api>€ars  at  a  pretty  early  period.     When  the  child  is  placed  on  his  fe— — set, 
he  totlorn,  his  walk  is  undulating,  his  features  exhibit  fear  and  anxiety. 

Retracticju  of  the  head  and  stit}nes.s  of  the  musc^Ies  of  the  neck  i  mi  ititi    ^   uL 
a  frequent  symptom  of  tubercular  meningitis.     But  the  same  fiympt^»m    ^^n  is 
met  with  iu  other  cerebral  and  spinal  diseaj^es,  as  in  cerebn>spinal  and  gpii  jb-    nal 
meningitis,  and  in  either  idiopathic  or  8cx*t)ndarv  nuiscular  alllfctiunft.     Tur 
collis  is  observed  as  both  an  acute  and  a  chronic  affcKition,  aa  the  result 
rheumatism,  trauma,  angina,  articular  inflammation,  and  adenitis,  the  [m 
sible  existence  of  one  of  which  must  be  taken  into  account  in  every  case 
retraction.     In  most  of  those  cases  it  l>egins  quite  suddenly,  and  with  fi*i: 
fever  and  moist  surfat^e;  paasive  or  active  motion  is  exceedingly  j>ain 
but  both  the  rigidity  and  the  paiu  are  mostly  confined  to  one  side  oi 
There  is  no  lack  of  consciousness,  as  in  meningitis,  and  there  are  no 
vulsions.     The  course  of  the  acute  symptoms  is  short,  though  convalesce; 
be  ever  so  protraet^xl  and  relapses  frc*jucnt.     Still,  A.  Legroux*  rc] 
a  case  the  symptoms  of  whit'h  wei-e  so  doubtful  as  to  render  the  ditt    ^e*"- 
ential  diagnosis  from  tubercular  meningitis  quite  difBcult.     It  lasted  elev-^^^^^ 
days.      Among  the  symptoms  of  these  acute  retractions  I^groux  ecu 
fever,  pei-spi ration,  lassitude,  pain,  rigidity,  vomiting,  and  conBtI|)ation. 
very  close  local  examination  is  required  to  diagnosticate  in  such  cases 
tween  meningitis,  ptiaryngitis,  otitis,  and  brimchitis.     The  author  relies 
the  localization  of  muscular  haixlness  as  one  of  his  best  differential  sig 
and  states  that  iu  his  c^ases  the  abdomen  was  not  retracted  as  in  tul 
meningitis,  and  the  vomiting  lasted  but  a  short  time. 

The  diilereutjal  diagnosis  of  tubercular  meningitis  from  simple 
syphilitic,  and  cerebro-spinal  meningitis  is  by  no  means  easy  in  every 
Menlngitic  sympttmis  occurring  iu  a  syphilitic  child  will  find  their  explac:::^^^' 
tlon  in  a  coust^Ientious  consideration  of  the  history  and  of  the  general  si 
of  syphilis ;  they  are  mostly  uot  acct)mpauied  by  high  fever.     Tliis  fo 
is  liable  to  recover  after  a  protracted  antl-syphilitic  treatment.     Cerebi 
spinal  meningitis  is  fretpicntly  seen  as  an  epidemic,  but  the  number  of 
occurring  in  a  community  is  apt  to  be  so  small  that  the  practitioner  vvhi 
called  upou  t<j  decide  In  an  individual  case  will  find  his  task  quite  diffici 
It  is  not  preccilcd  by  a  lung  term  of  prodromi,  as  tubi'ivular  mening 
mostly  is,  and  begins  with  a  higher  temperature  than  the  latter.     In  a  sli 
time  the  characteristic  eniption  makes  its  ap|X!arance  iu  cerebro-spinal  fev 
but  it  may  Ik?  absent.     After  a  while  hcmorrliag'cs  will  ap|)ear  in  the  lat 
consciousucss  is  preserved  more  intact  than  In  the  tubercular  form  ;  the  di     - —      ^^ 
tatiou  of  the  pupils,  or  one  of  them,  Is  perceptible  at  a  very  early  peric^»'  "^^^S 
it  being  the  result  of  irritation  of  the  sy ni{>athetlc,  w  bile  in  tubercular  menr    ^^*" 
gitis  It  results  from  oculo-motor  }TaniI\'8is.     The  vaso-motor  disturbon^ 
(Trousseau's  "  marks'- )  are  observt^l  at  the  very  beginning  of  a  witrb: 
spinal  meningitis,  while  they  do  not  appear  until  late  in  the  tubercular 

1  L'Eacepliuk,  1685. 
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In  simple  meningitis,  the  ^^  acute  hydroceplialus"  proiwr,  there 

i\y  ever  any  prtxlrorai.     Its  onset  is  more  sudden,  the  symptoms 

floiv  marked,  its  tempemture  bighcr,  and  its  course  more  mpid.     Ret-ov- 

m  irt  possible,  as  they  are  also  in  rheumatic  meningitis,  which  occurs 

]Urntly  than  some  authors  (D'Espine  and  Picot)  appear  to  believe, 

|iiote  but  fifteen  cases.     Still,  this  kind  of  meoingitis  will   Iw  moit? 

qaenlly  diagnosticated  when  uliservers  become  awarc  of  the  fact  that 

rheumatism  in  infancy  and  childhood  is  easily  overlooked,  for  the 

I  tliat  its  articular  symptoms  are  liable  to  be  but  trifling,  the  local  pain 

and  swelling  not  being  necessarily  in  proportion  to  the  dangerousness  of 

the  aflfiBctioD.     In  rheumatic  meningitis  the  onset  is  sudden,  and  the  fever 

hi^  from   the  very  beginning.     The  suddenness  of  the  attack  makes  it 

xnemble  the  cerebral  symptoms  produced  by  the  influence  of  an  acute  erup- 

'  fever,  such  as  scarlatina,  which  is  apt  to  prove  fatal  within  a  day,  with 

temperature,    un(M:)nsciousncss,   convulsions,  and   early  heart-failure, 

lit  the  characteristic  eruption  making  its  appearance. 

I  have  seen  cases  in  which  the  diagnosis  between  tubercular  meningitis, 

typhoid  fever,  and  acute  yellow  atrophy  of  the  liver  was  very  difficult ;  in 

I  few  it  became   impossible.     The  latter,  i*are  though  it  be,  will  exhibit, 

Biks  the  high  temperature  and  the  grave  brain  symptoms,  a  large  amount 

^llbumin  in  the  urine,  and  jaundice.     Typhoid  fever,  when  running  its 

[course,  may  exhibit  its  peculiar  temperature-curve,  which,  however, 

[IbaWiit  in  most  cases.    Ehrlieh's  test  is  not  always  conclusive.    Abnormal 

I  of  tj'phoid  fever,  moreover,  will  eonimeuce  with  a  high  temprature, 

loui  easily  be  mistaken  for  the  abnormal  cases  of  tulwrcular  meningitis, 

I  OMV  also  begin,  jmrticularly  in  the  very  young,  with  elevation  of  tern- 

Besides,  typhoid  fever,  while  influencing  the  cerebral  functions 

directly  or  through  }>articipation  of  the  kidueys  in  the  morbid  pro- 

I  is  liable  to  be  actually  complicated  with  meningitis  to  such  an  extent 

I  Urn  llu*  diagnosis  may  become  very  difficult  indeed. 

Artitc  nephritis,  or  the  uiicmia  of  chronic  nephritis,  may  often  l>e  mis- 
Jik«J  fnr  tulK-rcular  meningitis.  The  examination  of  the  in-ine  ought  never 
to  be  omitted,  even  in  cases  which  do  not  ap|>eflr  doubtful.  Tnwpiality  of 
iv pupils  speaks  more  for  the  presf^nce  of  »f»meform  of  meningitis,  but  there 
^•PtcBBWtof  uncmia,  occasioually,  though  rarely,  in  which  the  dilatation  of 
'  papils  is  not  e<]ual.  This  dilatation,  wheu  produced  by  direct  cerebral  pa- 
Jw^,  ij*  more  stationary  and  less  easily  influenced  by  liglit,  while  ver\'  often 
ppapiUof  unemia,  when  dilatnlj  will  ctintract  somewhat  under  the  influence 
%ht,  dilate  again,  and  apjM'ar  to  fiait  gently  between  its  two  extremes. 
TIhj  cerebral  symptoms  which  aeoom|>any  iuflammator\'  diseases  of  the 
are  frequently  mistaken  for  genuine  sinijile  or  tubercular  meningitis. 
'brain  suffers  in  pueuraonia  maitdy  wheu  this  occui's  in  the  upper  lobes, 
there  are  exceptions  to  this  rule.  In  a  luimbcr  of  cases  I  matle  the 
from  the  abseoL-e  both  of  prodnmial  sy(n|»toms  and  of  slowness 
iirity  of  respiration.     The  latter  is  apt  to  be  accelerated  iu  pncu- 
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raonia,  even  under  the  influence  of  a  setondary  meningeal  congestion 
exudation.     On  oxaminadon,  the  physical  symptoms  of  pncutuouia 
then  easily  detect txl. 

The  ophthalmoscopic  examination  may  Ix*  very^  useful  in  doubtful 
but  is  so  actually  but  s(4doni ;  for  theiv  ait?  proportionately  but  few  cas^^^i^^!*'™ 
of  tubercular  meningitis  in  which  it  is  not  negative. 

In  Marshall  HalTs  "  Lydnjcep haloid"  eonditiiou  there  are  a  number  o: 
symptfHus  which  also  occur  in  tubercular  tueuingitis,  such  as  a  m<xlerat 
amt)unt  of  fever,  gritting  the  teethj  and  sighing,  als(j  pallor  and  collaps 
half-closed  eyes,  injected  conjunctiva,  coma,  and  convulsions.     But  there  r 
also  the  history  of  an  acute  disease  (gastro-enteritis)  preceding  the  cerebr 
symptoms,  wliich  facilitates  the  diagnosis. 

Prognosis. — The  prognosis  of  tubercular  meningitis  is  a  very  bad  on»- 
It  is  true  that  recoveries  have  f)wn  re]>ort<.Hl.     Rilliet  has  seen  sf.ime 
getting  well  :  one  of  them  had  a  relaps^e,  and  the  post-mortem  examinatia 
showed  the  correctness  of  the  diagnosis.     Leljcrt  also  proved  by  an  autof 
that  one  of  his  cases  had  termiuatwl  favorably,  previously.     A   few  sue 
cases  are  repoilc<l  in  IJUnhm  M/dkxtie,  April  12,  1881.     Many  recoveri-^ 
are  claimeil  by  tho.se  authors  who  recommend  specific  treatment,  as,  for  i^^ 
stance,  Hahu^  whose  treatment  consisted  iu  the  application  of  tartar  en 
ointments.     A  famous  New  York  teacher  and  consultant  claimed  six  rec«j^^ 
erics  out  of  a  huudrctl  ojses,  but  admittctl  that  he  saw  each  of  the  cas- 
but  once,  that  he  liad  to  rely  on  the  reports  of    the  attendants  casual 
giveu^  and  that  mistakes  iu  diagnosis  were  possible. 

I  have  seen  what  I  thought  to  be  a  ix?covery ;  it  was  followed  by  dea' 
from  necrosis  of  the  cranial  boues  and  secondary  meningitis  superinduc* 
by  the  tartar  emetic  torture.     i\nother  ca.se  of  mine  was  that  of  a  lx)y 
two  years,  who  "recovered."     When  growing  up  lie  was  stupid,  eoceutr 
M'ilful,  lazy.    He  is  now  nearly  thirty  years  old,  and  lives  in  an  insane  ; 
lum.     A  third  case,  in  which  the  diagnosis  of  tulwrcular  meningitis  w — - 
possibly  correct,  terminated  iu  incurable  blindness.      These   are  the 
results  I  can  boast  of. 

D'Espine  and  Picot  and  Bagiusky  never  saw  a  case  getting  we 
Cadet  de  Gassicourt  claims  that  his  recoveries  were  those  of  meningi' 
occurriug  around  tumors,  syphilitic  gumraata,  and  cerebral  sclerosis. 

Thus,  when  the  diagnosis  is  beyond  doubt,  the  prognosis  may  be 
sidered  absolutely  bad.  Doubt,  however,  is  justifietl  in  a  number  of 
of  acute  simple  meningitis  of  the  base  and  ventricles. 

Treatment, — Every  baby  in  a  tulx^rcular  family  or  surroundings  is  lialr^ 
to  l)e  infa'twl  with  meningeal  tuWeulo.sis.     Thcrefi>re  whatever  preventi 
treatment  of  scrofula  and  tubcreulosis  has  been  detailed  in  the  second  v« 
ume  of  this  work  and  found  available  in   pi-actice  ought  to  be  utilii 
Besides,  the  hair  ought  to  be  worn  short,  the  head  kept  e*K>l,  no  featltr: 
pillows  used,  the  skin  accusttmied  to  cold  water.     Eczema  must  l)e  cur 
the  bowels  must  be  kept  regular.     Though  it  be  true  tliat  tubercular  mc 
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15  an  infectious  disease,  it  is  still  a  meningitis,  and  irritation  and 
>f  the  brain  are  predisposing  eause?.  Thei*efore  Ijefore  tlie 
Lere  ouglit  in  be  for  a  |iredisposed  child  no  schooling,  and  after 
ibitime  nu  overwork  ninst  lie  i»ermitted.  Cod-liver  oil  and  arseuic  may 
In  •dnmisteri'd  for  montlis  and  years  io  smx-esijiou,  the  latter  with  ooea- 
fioail  intorruptious.  Intn  is  to  l>e  given  in  digei^tibtc  and  snmll  doses,  as 
ling  as  there  is  no  vascular  excitement. 

Wlien  tubercular  meningitis   is  diagnosticated   diiriop  the   pixxlronial 

tt^— 4  tare  oocurrencc, — noise  and  light  must  be  excluded,  and  absolute 

mt enforced.     Eveu  at  this  early  periotl  the  prognosis  is  bad.     AUogotlier, 

IktRBtment  can  be  entered  upon  with  any  degree  of  probability  of  sjiviiig 

tlepiticnt.     There  are  indications  for  treatment^  and  in  the  present  coiidi- 

•Jdof  therapeutics  we  can  do  no  better  than  to  fulfil  them,  with  couscJeu- 

tMUDon  and — hopelessness.    Leeches  and  vesicatories  I  liave  seen  to  do  no 

^od.    The  latter  irritate  and  bother.     Other  external  measures  have  been 

Uriseof  blue  uiutmeut,  olcate  of  mercury,  croton  oil,  ointments  contaiuing 

tartar  emetic  (1  to  8-12),  and  lately  iodoform.     Forty  years  ago  it  was  the 

imer  that  "saved''  the  patient ;  four  years  ago'  it  was  the  latter.    A  dose 

ctf  alomel  may  be  given  to  relieve  constipation,  and  repeateil  from  time 

tiDtime;  or  some  other  convenient  purgative  and  cnemata.     On  the  suppo- 

■■doD  tliat  the  inflammatory  clement  was  pix?domiuant,  mercurials  have 

Imo  administered  persistently. 

Iodide  of  iK)tas8inm  apjx'ars  indicated  i>artly  as  an  absorbent  and  partly 
I  effect  on  the  circulation.  I  know  that  in  some  cases  that  took  large 
I  for  weeks,  though  there  were  hundreds  of  tubercles,  but  little  eifusirm 
W  found  in  the  post-mortem  examination.  Large  doses  appear  to  be  re- 
i|inivcl  for  that  end  ;  they  arc  easily  tolerated,  a  child  of  two  years  readily 
tikiag,  and  retaining,  from  one  to  two  or  thi*ee  drachms  daily. 

Pcn-i,^ent  vomiting  rcnpiiris  pills  of  ice  and  opiates  ;  if  the  stomach  be 
iatcJcmat,  the  remedy  may  be  iutrtxliiced  into  the  rectum,  or  >[agendie*s 
*iotion  into  the  mouth,  on  the  tongue,  %vlicre  it  is  readily  absorbetl.  S^5  long 
•tbt!  iDt»«leranct'  of  the  stomach  continues,  rectal  alimentation  must  be  re- 
iorteito.  During  all  this  time,  the  heart  being  weak,  cardiac  stimulants 
Biy  h  given, — digitalis,  strophanthus,  spartein,  camphor ;  but  no  caflein, 
lod  00  alcohol. 

CoDvulsions  indieatc  the  inhalation  of  chloroform,  the  use  of  chloral 

(dnsaiimally  morphine)  by  mouth  or  rectum  or  suljcutaneously,  nnd  the 

.,n.ii,;.l,^       \  warm  bath  may  be  given,  but  care  must  be  taken  that  there 

^^ing  alxiut.     Cold  to  the  head  ouglit  not  to  be  thought  of 

:  when  the  fontanels  are  raised  and  the  head  hot  and  the  temix>rature 

■  d, — hence  mainly  towards  the  end  of  the  disease.     Infants  do  not 

ir-v  to  the  head  for  any  length  of  time;  unless  watched,  it  prfxluces 

id  heart-failure.     As  the  bacillus  proliferates  fast  in  high  tern- 
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peratures,  antipyrin  or  pheuaoetiu  will   act  agreeably,  provided  they 
not  given  without  one  of  the  pennissible  cardiac  stimulants. 

Tubercular  peritonitis  appears  to  have  been  benefited,  occasionally, 
laparotomy.     Will  tubercular  meningitis  ever  be  improved  by  similar  inte 
ference  ?     It  is  not  probable.    For  no  operation  of  any  kind  could  be 
without  the  danger  of  shock,  on  the  skull  of  a  child  afflicted  with  tuber 
lar  meningitis,  except  where  fontanels  and  sutures  were  still  open ;  a~ 
the  intracranial  space,  though  opened,  is  not  a  cavity  accessible  to  air  a 
capable  of  being  emptied,  in  the  sense  of  the  abdominal  cavity.      Thi 
if  there  be  any  cases  of  spontaneous  recovery  in  tubercular  meningitis    ,         it 
does  not  appear  that  our  direct  therapeutics  in  that  malady  are  other 
hopeless. 


HEMORRHAGE,  THROMBOSIS, 
AND  EMBOLISM. 


Br  B.  SACHS,  M.D. 


The  brnln  of  the  child,  as  of  the  adult,  is  subject  to  n\ai*ked  dtstiirb- 

ii'^of  its  blood*supply.     We  may  have  a  large  eflfii^ion  of  blood  from 

nijium'  f.»f  one  or  more  blood-vessels  (hemorrhage) ;  or  an  tn-fhwiou  of  oi»e 

Of  Dore  blood-vessels  due  to  coagulatiou  of  blood  in  situ  {thrombosis) ;  or 

wocdnsiou  of  a  blotwl- vessel  by  a  plug  whirled  into  it  from  sume  distant 

|»rtnf  (he  cii'cnlatory  apparatus  (embolism).     Mueli  as  tbei?e  pathologieal 

:  '^-^s  ilIfTer  from  one  auother,  the  cliuical  symptoms  resulting  thei"e- 

many  points  In  common,  «>  that  we  are  justified  in  eousidering 

'"  IK  luorrhage,  thrombosis,  and  embolism  under  one  head.     We  sliall 

^'  '■'jpjM'IlLd,  however,  to  note  earefully  ceitaiu  important  distiuetlous,  not 

"■ly  as  regards  the  etiology  and  morbid  anatomy  of  each  process,  but  also 

^h,  ft*ft'reuee  to  the  variations  in  the  mode  of  onset  and  in  the  develop- 

^■Dtof  otluT  symptoms  due  to  these  several  lesions. 

Hctnorrliage,  thromliosis,  and  embolism  have  long  eince  been  rceognized 
■ibtinost  frequent  causes  of  adult  aj^plexy ;  not  so  with  regard  to  the 
•^  apoplexies  of  early  life.  There  was  supjiosed  to  be  a  marked  dis- 
'iWioa  between  tlie  ehild  and  the  adidt  individual  in  this  respect*  Only  a 
V^yemago  Bernhardt  considered  cerebral  hemorrhage  a  rathcn-  rare  oecur- 
'"•'^irithe  ehild,  and  referred  to  an  exceptionul  easeof  Ba.^tiau.'  Henoch, 
•"J'i^  and  Barthez,  and  other  authors  were  of  the  same  opinion.  Certain 
'^''tiiflt  these  vascular  disturbances  are  very  much  rarer  in  childhood  than 
"I  later  yoai-s ;  but  in  a  recent  study  of  cerebral  palsies  of  early  life  by  the 
mtlioraud  Dr.  F.  Peterson  ^  it  was  clearly  shown  that  in  one  hundred  and 
w  fsn^s  of  cerebral  infantile  palsies  thirty-five  cases  were  due  either  to 
^'H'fHuige,  thrombosis,  or  cmbulism,  and  that  this  perf!entage  woidil  have 
■wi  materially  increased  if  the  reported  cases  of  atrophy,  sclerosis,  and 
T^  forty  out  of  one  hundred  and  five,  most  of  which  were  originally 
doe  to  bemorrbage,  bad  \yeen  added  to  the  list     Osler,^  in  sixteen  out  of 


'  Uncet,  1B88. 

*8acIu  and  Peterson,  Journal  of  Nervous  and  Montal  Diseases,  May,  1800. 

•  Tkc  Cerebral  Pahies  of  Children,  Monograph,  Philadelphia,  1889. 
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ninety  autopsies  of  hemiplegia,  found  embolism  seven  times  and  hemorr^ 
nine  times. 

The  scarcity  of  early  autopsies  aecounts  for  the  prevailing,  but  I 
taken,  views  on  this  subject.  For  detailed  proofs  of  the  writer's  vi 
the  reader  is  referred  to  the  pajxT  mentioned  alx>ve,  whieh  will  be  qm 
again  and  again  iu  the  course  of  this  article.  The  entire  subject-matter  ' 
gone  over  so  thoroughly  in  that  paper  that  reference  to  it  will  avoid  fi'eqn 
repetitions. 


ETIOLOGY   AND   PATHOLOGY. 


prooeSHI 


Under  tliis  heading  it  will  be  necessary  to  consider  each  pr 
rately. 

Hemorrhage. — Rupture  of  a  blood-vessel  in  the  brain  of  a  child  Q 
be  brought  ab^.jut  by  a  variety  of  cauBes^ — eitlier  by  a  disea'^-d  condit 
of  the  blood-vessel  itself,  or  by  the  aivplicatiou  of  some  extraneous  fo! 
Taking  the  latter  cases  first,  we  have  to  include  among  them  those  in  whl 
the  difficulties  of  labor  {contracted  jwlvis,  protracted  lab<ir,  instrumeO 
delivery)  are  equivalent  to  a  traumatic  injur)'  to  the  skull  and  brain.  I 
Sarah  McNutt  ^  has  shown  that  the  extravasation  of  blood  (chiefly  meal 


Fio.  1. 


Mealngeal  bemon-hagc  in  u  new-born  cblld;  death  on  t«'eiit7-«ecoDd  day.   (After 
Dr.  Sarah  McKutt) 

geal)  is  more  apt  to  be  at  the  base  in  cases  of  head-preseutation,  anc 
the  convexity  in  cases  of  foot-presentation.  The  application  of  the  foroj 
was  formerly  supposed  to  be  the  element  of  greatest  danger,  but  by  a  oj 
parison  of  statistics  it  was  shown  by  us  (9,  <&  P.)  that  protracted  labor  \ 


*  AmericftQ  Journ&l  ot  QhsieivHcn,  l&6o 
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I  BUR  potent  cause  of  harm  to  the  child^s  brain  than  the  application  of  the 

First-born  children  are  most  apt  to  suffer  in  this  way.  Gowers*  found 
titimty-four  cases  of  meningeal  hemorrhage  that  seventeen  were  first-bom. 
IWioteii!^  venous  congestion  which  acct>ni|)anies  prolonged  compression  of 
^tkbaln  is  made  worse  by  the  asphyxia  at  birth.  It  is  directly  responsible 
rtJKhei&orrhage,  which  issues  in  all  probability  from  the  smaller  vessels 
f  tlie  pia  and  not  from  any  hirge  artery. 
Apart  from  these  congenital  cases^  traumatism  is  a  factor  of  some,  though 
[W  of  great,  importance  in  the  causation  of  hemorrhage.  In  ninety-one 
sofaciite  cerebral  palsies  six  only  were  due  to  traumatism,  and  these 
Itt  were  DO  doubt  castas  of  hemorrhage.  The  following  ease,  with  autopsy 
I  fcy  Dr,  Pctereon,  is  to  the  point : 

Cbr/.— A.  W.,  male,  acrod  fifteen,  bright  at  Bchool,  expert  swimmer,  at  the  age  of 

^^WBine  years  was  in  the  habil  of  diving  a  distance  of  twenty  to  thirty  ffv t  from  a 

,  ftW  bftdge.    Ho  aoon  Logsn  io  have  intense  headaches,  growing  worse  until  the  age 

IrftVflrejrcan,  when  mental  chiinges  began  to  he  apparent-     Admitted  to  Poughkeepsie 

Fio.  2. 


•••i^ltilent  of  paohymcoliigiiia  hteraorrhaglca  over  Huperior  surface  of  hemlxpherea. 
<S»cl)8  and  Peterson.) 

Oii«  month  lAter,  severe  epileptic  fit.     Two  days  theneafter,  right  hemiplegia, 
ktmutjiiii  right^ided  hemi-epilepsy  ;  coma;  f  )Ur  days  Inter,  death.     The  wide-spread 
^fcfciii^iiingiiii  bvmoirhagica  intt^ma  will  be  seen  <jo  the  accDuipanylng  figured  (2  and  8). 

>  Loc  cit.,  p.  808. 

*  Dis«a»ei  of  the  Kervous  System,  p.  801. 
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Over  the  convexity  of  the  left  hemisphere  thf^  hwmjitnmtt  wa»  very  thick,  con-^iating 
Blratii  of  various  ^ea,  H)me  of  thorn  undoubtnlly  iliUint;:  from  the  beginning  of  th«r  f^iaiv— rvp* 
toms.     Tlie  Ijrain  weighed  thirty-five  and  one-fourth  "uwces.    No  other  lesion  b  «ny  pac^^ 
of  the  bruin. 


Fl«.  3. 


^('*. 


Showing  extent  of  process  on  Inferior  anrfaoea  of  tho  ieA  hemliphcre. 
(Saclis  and  Petenon.) 


However  severe  tlip  traiiiiiatir  injury  may  be,  a  siilxiui-al  or  siibaradi^ 
Doklal  Iieiuorrhage  is  imii'h  more  likely  tlian  an  intmfx?rcbral  dot;  but  .ainJ7 
iutratercbral  heui4)rrliage3  do  occur,  and  in  these  cases  the  syniptotu'?  very 
much  resenil>le  those  of  adult  apojjlexy. 

We  itow  ]>a:*s  to  a  cijiisidcratioii  of  the  dir^eafled  condition  of  the  bhxjd- 
vessels  whielx  rendej-s  tlicin  lialile  to  rupture  and  hemorrhage.  That  a  noi'- 
mal  l>lood-ves!sel  (artery  or  vein)  will  resist  any  sudden  increased  pit»ssiirt% 
and  that  if  diseased  it  will  probably  give  way  imder  nornml  and  sui-ely 
under  increased  pressuiv,  are  facts  &o  wxW  known  that  we  netxl  not  do  more 
than  merely  mention  tliem.  In  the  adult  we  Imve  accepted  it  as  a  fact  tlmt 
the  bursting  of  a  miliary  aneurism  i^  the  dirct^t  cause  of  an  effusion  of 
blotrtl  J  the  researches  of  Vii'chow,  of  KolHker,  of  Meynert,  and,  alnjvc  all, 
of  Chaivot  and  Boucliard,  have  settle<l  this  beyond  dispute.  The  miliary 
aneurism,  mo!*e  apt  to  oiH-ur  iu  the  smaller  intracerebral  vessels,  is  formed 
by  a  prolifemtion  of  the  cell-nuclei  in  the  adventitia  or  outer  coat, — jieri- 
arteritis.  Eichler  and  Zenker,  however,  maintain  that  the  process  begins 
in  the  inner  ccjat, — an  endarteritis.  Wliatever  the  true  condition  may  be, 
the  pressui-e  of  the  blood  against  the  diseasetl  wall  tsmses  a  bulging  which 
gradually  furnis  into  a  small  aneurismal  sac.     In  the  adidt  tliese  dianges  iu 
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tWfflalW  hlood-vessels  ocvur  in  cxnijuDotion  with  atlieromat<Ju.s  changes 

adir  Uqfpr  blood- vessels,  yet  they  do  not  hold  any  tliret't  causal  relation 

to  cur  auoiher.     Inasmueh  as  there  are  no  atheromatous  changes  iu  the 

[ynd-fOaelB  of  the  young,  the  existence  of  aneurisms  in   early  life  was 

linu'rl        *    i-ly  qnestionwl ;  but  ihey  have  Im'cu   found   in  a  youth  of 

rlroi}  -;,  in  a  lx>y  of  Hlteen  (Ikker)/  and  l^mf.  Osier  lias  found  a 

I  l«p  iwnirism  of  the  anterior  cerebral  ai-tcry '  in  a  boy  six  yeai*s  of  age. 

Vilb  further  inquiry  on  this  jxHnt  there  can   Ijc  no  doubt  that  miliary 

laHiHsin*  will  he  often  found.* 

hi  a  nde,  the  autopsies  have  been  made  yeai'S  after  the  onset  of  the 

It  is  often  difficult  to  find  the  initial  lesion.     For  this  reason  it 

IfintUfn  possible  to  formulate  for  child i^u  such  a  table  as  iHnund- 

Flidel  guve  for  achdt  ai)oj)lexies.     According  to  tbis  talde,  miliary  aneu- 

jrinsixruiTed  mc»st  frequently  in  the  blotxl-vessels  of  the  optic  thalamus 

Mkicorims  striatum ;  then  followed  in  regular  order  the  I ilood- vessels  of 

hkewftlnTi]  eouvolutions,  of  the  jxws,  of  the  centrum  semi-ovale,  of  the 

ajtbelbr  peduncles,  of  the  cnira  cerebri,  and  of  the  UKHlulla.     A  study  of 

•  l«i?p  iinmlicr  of  cases  of  cerebral  hemorrhage  iu  the  adult  proves  that  the 

IwtifTiaaw*!  alx>ve  will  also  stand  for  tlie  Relative  frequency  of  lesions  iu 

lieiiJKnDt  paits  of  the  braiu. 

On  jt-vcial  occaaious^  I  have  called  attention  to  a  iieculiar  degeneration 
b*  iIk  nullfl  of  tbe  cerebral  blood-vessels  of  the  young.     Von  Reckling- 
B*  lays  some  elrcfls  upon  the  fatty  degeneration  occurring  in  the  blood- 
Jof  ddldi'en,  but,  as  far  as  I  tun  see,  this  condition  has  never  l>eeu 
in  connection  with  this  subject.     Considering  all  things,  it  is 
;  Uiat  hemorrhage  is  not  more  fn'quent.     The  following  interest- 
stable,  taken  from  Gowers's  work,"  shows  a  steady  inci^'ase  in  the  liability 
"  W)rrLage  from  the  first  year  of  life  up  to  the  age  of  eiglity. 
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IHfbct  Causes, — All  eoudttioos  which  bring  about  increased  blood- 
5  an?  apt  to  cause  hemorrhage.  Thus»  we  have  hemorrhage  iu  renal 
>with  hypcilropliy  of  left  ventricle  and  increased  blood-pressure. 


•  AnnftUof  AimtoTTiifal  and  Sursjical  Society,  Brooklyn,  1879. 
'  Canitdii  M^icnl  and  Sur^iml  Jnurnal,  IftSO. 
'  Sw  tilts  Cyelnpfi.^ia,  vol.  ii.  p.  874,  article  by  Dr.  Warren. 

•  Jnunml  »»f  Nervous  and  Mental  Disf>«%e8,  1&87  nnd  ISW, 
'  Pathulogie  df»  Kn.'i»laaA>a  und  der  Enmhmng,  p.  81. 

•  [)i*«as»  of  the  Nervous  System,  p.  777. 
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Tranlx;  has  showu  that  in  the  conipt-nsatorv  hypertrophy  of  valvul.^^)*T 
disease  of  the  heart  the  blood-pressure  is  not  iiK-reasod,  and  these  oouditio  -«^.^^>m 
are  not  so  apt,  either,  to  pnxluce  hemorrhage.    It  will  Ix^  well  to  keep  tJu--^  «-n^l 
facts  ill  miad,  though  I  cannot  recall  the  record  of  a  single  case  of  ear^iK^aeirW 
cerebral  hemorrhage  in  which  renal  disease  played  an  imi^ortant  part,     TI  "'^M^Tli 
^sudden    increase  of   pressure  in  the  cerebral   vessels   while  lifting   hea«^  .^s:-a\T 
weights,  while  violently  throwing  the  head  backward,  while  straining 
stoolj  and  dtiriiig  the  jMiruxysins  of  whooping-cough,  favors  the  occnrrenr-m-^sqcg 
of  heninrrhage;  but  there  are  other  and  still  more  potent  causes,  and  hei^^^Jier^ 
we  must  mention  first  and  foremost  the  acute  infectious  diBeasei;, — measW  M'-es^  ■ 
scarlet  fever,  pneumonia,  typhoid,  smiill-pox,  diphtheria,  and  cholera.  J^ 

one  case  which  I  rei>orted  some  ycare  ago,  the  hemiplegia,  which  was  ^a  /o  _ 
all  probability  due  to  an  intracerebral  clot^  came  on  after  an  ortliuary  nocz^on.  I 
diphtheritic  tonsillitis.'  I 

In  some  instances  the  apoplexy  follows  immediately  upon  the  init^^WiaJ       ■ 
convulsions;  in  other  cases  it  develops  in  the  later  coui-se  of  tiie  disea^^Eise. 
If  the  i>alsy  follow  immediately  u|K)n  the  convulsions,  the  mechanical  ot^zrao- 
gestiou  during  the  cjonvulsious  may  be  chiefly  to  blame.     Then,  again,         ^'e 
(S.  &  P.)  have  shown  tiiat  the  cerebral  palsies  of  early  life,  of  whicl^^     a 
large  percentage  is  due  to  hejnorrhage,  occur  after  ordinary  convulsion    ^M:m»-, 
and  someti^ies  after  a  single  convulsive  seizure,     I  apjicnd  a  table  show  Sm  ^mctg 
the  causes  in  eighty-three  cases  of  hemiplegia.     It  should  be  remembei     ^      f^t 
however,  that  not  all  of  these  cases  were  due  to  hemorrhage,  thromboeia^  <* 

embolism. 

HEMIPLEGIA. 
CAimss  GivKn.  Ko.  OP  CAim 

Canvulsionfl .20 

Pneumonia ....*..,. 6 

Trauma  to  head 6 

Pertuseis 4 

Measles 2 

Scarlatina        3 

Onset  with  fever    . 2 

Horeditarj  syphilis 2 

Corobro-spjtinl  meningitia 2 

Onset  wilh  fcver  »nd  coniruUions  only 2 

Flight 2 

HydiwephtUua 

Viu'cinia 1 

Typho-tnttlarial  fever .      1 

Smnll-pox 1 

Tcmsillitig 1 

Epileptic  seizure 1 

Gastrr>enteritis 1 

Unascertained .26 

Totid 83 


1  Intracercbm!  Hemorrhago  in  the  Young,  Journal  of  Nervou*  and  McuIaI 
September  and  October,  1887. 
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Asa  mattor  of  fact,  Eichlor'  and  Rilliet  and  Barthez'  have  found  that 

■^  in  blood- vesst'ls  are  must  apt  to  occur  after  typhoid,  rheumatism, 

forilhna,  cbolera,  icterns,  acute  miliary  tuberculosis,  and  scrofula.     Mast 

Wdicsedis€9L<rs  figure  in  our  clinical  Ptatistir-s  (fice  talvU"),  and  there  M^ould 

li  considerable  justice  in   reganliii;^  tliis  as  evidence  that  many  of  thest* 

•rfrcerpbral  (nUies  arc  due  to  vascular  troubles. 

HncditaiT  syphilis  is  a  factor  not  to  be  overlooked.  No  doubt  throm- 
» i?  the  more  ooinmon  sequel  of  syphilis.  But  since  Lechner'  has  shown 
t  tirpiity-three  i>er  cent,  of  three  hnndiTrl  cases  of  sy[*hilis  in  the  adult 
•^iiihiud  some  form  of  cerebral  heuKUTliage,  there  is  every  reason  to 
fef  thot  congenital   svphilis  is  apt  to  do  the  same  for  the  brain  of  the 

0,  Henbner*  refers  to  |>achymeniiigitis  hfemorrhagica  in  a  syphilitic 
ootier  one  year  of  ago,  and  Hans  Chiari*  clcscrilx's  the  syphilitic 
■ti<»n  of  the  cerebral  blood-vessels  in  a  child  fourteen  months  old, 
Hrtoorrhage  may  occur  in  the  course  of  a  general  tuberculosis,  and  also 

;  the  growth  of  a  cerebral  tumor. 

If  an  effusion  of  bUKwl  has  mn'orred  into  the  substance  of  the  brain, 

ll»»  bl<Hid  rajudly  coagulates  and  forms  a  dark-red  clot;  by  degrees  this 

<^  turns  a  lighter  color, — brown  or  yclhiwish  brown.     The  red  bUx>d- 

c&qnisrlcs  Ux-ome  disintegrated,  the  coloring-mntter  of  the  lilood  is  changed 

Hii  a  large  numlx'r  of  hieraatoidin  crystals,   the  white  blo<->d~corpnsclcs 

innilate  fat,  ami,  as  granular  corpuscles,  abound  in  tlie  clot.     By  decrees 

tfce  dot  grows  smaller,  its  surface  is  well  worn  oflT,  and  in  course  of  time 

•  tt-GsIled  apoplectic  cyst  marks  its  former  scat,     In  the  courst*  of  years 

cvffi  this  cyst  may  disappear,  and  notliiug  but  a  scar  then  remains.     lu 

f  of  the  cases  which  have  l>een  examined  post  mortem  no  trace  of  a 

rlMiijiiljage  could  be  discoveral,  while  the  secondary  conditions,  such  as 

*wpby,  uderosia,  and  cystic  formations,  were  very  prominent/ 

TmioMBDfsis. — In  the  adult,  thwmbosis  occurs  with  well-nmrkcd  athe- 
im  degeijet*ation  of  the  arteries.     The  ne.\t  most  fre^^ueut  cause  is 
Wiiic  endarteritis  j  and,  lastly,  thrombosis  is  the  result  of  disordered 
lof  the  blood.     In  the  child  the  two  latter  are  the  more  important 
Our  table  shows  that  thrombosis  was  present   in  five  out  of 
itT-nine  rases  of  hemiplegia.     It  wotdd,  therefore,  apjvear  to  he  less 
l^fni  than  either  hemorrhage  or  embolism.     This  fact  should  l>e  borne 
'wirKJ,  though  on  the  iKj«t-moilem  table  it  is  at  times  impossible  to  say 

'  Arliiv  fur  KUnurbe  Mcdizin,  1878,  vol.  xxii* 

*  Stiiiditt  dcs  KnTunts. 

'  Jihrkch  fur  P»y<tjiatrie,  1881. 

^  ^>ii  tbu  subject,  »cc  Kunipf,  Die  Syj)liiliti9chcu  Erkmiikungen  des  Nervensyatems, 

r'»  Afthiv,  ToL  Ixxxiv.  p  269. 
,vol.  Iv.  p.  8118. 
>  mbjoct  of  Mcondkry  degenoratioiu  after  cerebral  lesiona  is  treated  in  another 
>  of  Ukit  Yolum*. 
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wiiethor  th*:^  i>liis:2i'^ff  *^f  au  arterv  is  duo  to  cmlKilism  or  to  thrornbos**' 
Abererombic  relates  two  cases  whit-h  are  very  much  to  the  point  :* 

GtAe  IL — Boy,  a^od  six  years ;  diphlherm ;  on  tta?  fifteenth  dny  convulsion!:,  left  h*; 
plegia ;  deuth  eleven  diiys  later.  Thrombus  in  right  middle  ceiebnil  ftrU'ry ;  no  bt- 
dUens«  ;  no  source  of  emboliani. 

Cane  III. — Girl,  aj^ed  aix  years;  history  of  syphilis ;  foil  down  pEraljzed  on  riglit  §3 
Autopsy  five  yenrs  iHtcr.     Old  tbrornLiis  in  middle  of  longitudinal  sinus.     Atrophy  of 
hemisphere  and  sclerosis  of  convolutions ;  thickened  menibnuies ;  middle  cerebral  arte 
diseased. 

This  last  ca^  of  Al>ercrombie  and  the  clinical  history  of  an  interests    wTMg 
case  by  Seit>crt*  ix)int  to  thrombosis  as  the  dire<--t  raiise  of  hemipk'^5:-iffl,  J 
possibly  of  other  thvms  of  cerebral  palsies  in  children  with  heredit^^ »*y  ■ 
syphilis.     Thromtmsis  in  the  course  of  a  tubercular  ineuingitis  dfser-^»,-«s 
notice,  though  little  atte^ntton  is,  as  a  rule,  paid  to  the  resulting  hemiple^^i^, 
which  often  OL^eurs  only  a  few  days  lx4Vire  dtmth. 

TLroinbosis  in  cuuse<^ueuee  of  altereil  states  of  the  blood  is  conceiva*.^t»le 
and  probable.     This  may  acctiunt  for  the  cerebral  paralyses  of  exhaust^  mig 
dIseaHScs,  and  particularly  for  those  which  are  subsetpient  to  summer  d  i^»j- 
rhcea  and  chronic  gastro-iutestinal  catarrh.     And,  lastly,  we  have  to  cr<i> in- 
sider a  theor}'  of  Gowers,  who  insists  that  a  thrombosis  of  superficial 
bral  veins  and  sinns-throm1x>sis  constitute  a  ftTH:juent  cause  of  hemipl 
in  children.     Hemorrhage  may  be  associated  with  such  thrombosis.     ^M^^'fcls 
morbid  condition  is  a  well-known  one,  without,  however,  being  oecesss*.  arily 
associated  with  hemijflcgia.^     Attractive  as  this  theory  of  Gowers  is,        C^Ik* 
proof  is  still  larking.     I  repeat  what  was  said  in  the  article  on  cer(?'l:::>*TJ 
palsies:  "The  autnpsies  aualvzetl  give  no  evidence  whatever  of  this  *:-^*=>a- 
dition."* 

Embolism. — It  caiuiot  I>e  surprising  to  find  that  paralysis  from  <^*n- 
Vjolism  of  a  cerebral  artery  is  a  not  uncommon  occurrence  in  childrca,  ^'^^ 
the  conditions  favoring  embolism  are  often  present.  Where\-er  there-  i^^ 
diseased  valve  Avith  vegetations  or  thrombosis  of  the  pulmonary  vein^jr  ** 
in  a  case  reported  by  Hentx'h,*  there  is  liability  to  emliulism.  Wheti<?*^  ^ 
follo^i's  that  the  acute  infections  diseases,  particularly  scarlatina,  diphtK^*^ 
measles,  gnmll-j>ox,  acute  and  chrt^nic  bronchitis,  and  pneumonia,  are  ^^ 
diseases  most  frequently  cumplirated  with  cerebral  paralysis  (genefS^-*; 
hemiplegia)  due  to  embolism.*  I  must  remind  the  reader,  bowe\'er,  ih^-*^  ^^ 
all  tlicse  diseases  cerebitd  hemorrhage  is  possible. 

The  reported  cases  of  ciTcbral  embolism  in  children  are  too  fev** 


'  British  Medk-a!  Journal,  June  18,  18S7. 

«  Johrbuch  fiir  Kindprheilkunde,  No.  22,  1B«5. 

*  Cik*e  of  Humlford.  Briti-^h  Sledii-al  Jourmd,  1887,  p.  1098. 

*  Gowers  refers  to  one  surh  c«>e  In'  Monf;y  (Trentinent  of  Di«eitm  in  Cbildron,  p. 

*  Vorle«ungen  ul:«er  KindtrkrmnkhWten,  1881,  p.  228. 
"  0$ler,  op.  cit.,  p.  93,  suggests  that  in  diphtheria  there  may  be  plugging  <pi 

gmaller  certbrul  urteries  with  micrococci. 
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rtu  yield  any  proof  as  to  the  greater  liability  of  the  plug  reaching 
rather  than  another  ;  but,  since  the  conditions  are  the  same  as  in 
jkiJult,  the  order  of  preference  is  prtthahly  the  same.     In  the  adult  the 
^Ui- cerebral  arteries  and  their  branches  are  the  chief  seat  of  embolism, 
>of  th«  left  side  are  mort^  oflen  affirted  than  those  of  the  right.    Next 
ronmc  the  posterior  cerebral  and  the  vertebral  arteries.     Embolis^m 
[tiir  anterior,  the  cerebellar,  aud  the  Ixitiilar  arteries  is  extremely  rare. 
lof  emb<»Hsui  of  the  basilar  arteiy  was  rciKiilefl  by  Gowers  in  1H82.' 
Isihe  large  number  of  ctusj's  of  acute  cerebi-al  palsies  wiiieh  the  present 
1,  not  one  has  exhibited  syraptoms  |xitnting  to  lesions  in  any 
of  the  brain  except  the  cortex  or  the  vicinity  of  the  internal 
The  large  majority  of  these  were  evidently  due  to  lesions  within 
ijk  distribution  of  tlie  middle  cert^bral  artery, — ^another  proof  of  the  fact 
Itite  same  laws  obtain  here  as  in  the  cerebral  lesions  of  adult  lite.     A 
in  which  emlxflism  or  the  secruidary  effwts  of  embolism  weix) 
I  post  mortem  will  be  of  interest  in  this  connection  : 

TiQ.  4. 


Cjn  ftmaod  by  MjAenln^  of  brain  subKUmoi!  scconUttry  to  obstmctloR  of  miildle  oerefirAl 
IMT  b«rond  tb«  flnt  bnincb.  Child,  tiltiet^tn  iiicmths  old.  DeAlh  seven  months  after 
Ml  or  pMUycb.    (After  A&bby  aud  Wright.) 

Qat/y.' — Boy,  one  ye*r  old ;  marked  cyunosis,  due  to  obstructive  pulmonury  disemw 
nt drtpep^-ia ;  wa.s  gei/.ed  with  vointtini^  and  conviibians,  followed  by  paralysis 
I  And  leg.  Child  nppjirenily  <|nii(.*  Mind;  no  retinal  beinurrliHges ;  otitic  disks 
Fftft'  dr»wn  Ui  ripfhl  side;  ftpparont  k>*s  of  fienj^ation  in  arm  and  leg  (child  waa 
^.1.  Eiipid  fMovert  from  must  of  the  symptoms,  but  rigiditti-fe  in  arm 
8cfveB  inontlw  after  ^eizuw,  douth  (nnn  bront-hitis.  Aut^'p^y  .wlitivvtKl  a  larii*'  cyst 
:  iIm  oentnd  part  of  the  f(»nvexity  of  the  ri^ht  bemisphere  (Fig.  4),  wilhin  the 
I  of  the  right  middle  cerebrul  Hiiery,  cxceptini;  th«di  branch  to  the  inferior  iVoniul 
irfuttafn.     Throinbonis  (»r  eniboli.sni  of  middle  Cf  rebml  artery. 

V. — Boy,  agpd  two  ond  a  half  years,  swtterinjc:  from  thi-onic  pneumonia  and  case- 
nentton  of  brunehinl  glflmU.  Sudden  dfvflopnipnt  of  riiilit  hemiplegia,  with  con- 
Poi|>inortem  examination  revealed  onibi'liani  of  left  ailcria  Sylvii.  The  heart 
laonnal,  but  tlie  etubrjhiA  had  evidently  conit*  fmm  a  thrombus  in  a  larije  branch  of  the 
tpttlniotuiry  vein  (a  similar  occurrence  in  the  ease  of  Hentx-b  referred  to  above). 


f  *  Brmin.  toI  t 


■  Ashby  and  Wright,  Di«eases  of  Children ,  p.  889. 
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Que  r/.'— A  boy,  seven  yeai-s  of  age,  suJ(J»Hily   m!\nifp-t<?d   ris;ht  hfiniiplegia  ^'^t.1i 
ftphasia.    Autopsy  showed  plugging  of  the  left  anlprior  and  middle  cerpbral  arteries,     1"  Vw 
particles  of  fibrin  coinp<>sing  ihe  plug  were  evidently  derived  from  a  coagulum  attachditf^    %» 
the  margin  of  the  mitml  orifl.ce. 


SO 
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Tlirombttsis  arul  enilHjlisra  may  ^ive  rise  to  the  (xxliiaion  of  ccrt'fc^ 
art«rii'i>.  In  the  former  ciise  it  is  brought  about  gradually;  iu  the  lat«:  ^i-r, 
suddenly.  The  post-mortera  appearances  are  often  very  siniilar,  aud  iu 
many  iD.st:inws  it  in  nut  jwsftible  to  state  whether  the  clot  ha$  been  forr»:a^ 
in  situ  or  whether  it  has  come  from  a  distaoee.  Jn  eases  of  thrombosisi,  if 
the  clot  is  not  too  old,  the  successive  layers  of  deposit  cud  be  recognized  lir 
a  dittejeuee  in  eoh>r;  if  old,  it  is  very  firmly  attachetl  to  the  artery-w  «J  1, 
while  on  the  side  away  from  the  heart  them  is  apt  to  be  the  more  recm^ni 
aud  darker  deposit.  A  throml>us  may  take  up  any  part  or  the  whole  o^  a 
cerebral  artery,  while  an  embolus  is  commonly  hxlge<l  at  a  ]K»int  l)etw< 
two  arteries,  or  at  least  at  a  imnt  where  the  lumeu  of  the  artery  beeoi 
suddeuly  narrower.  Tf  the  embolits  is  of  old  stu tiding,  it  has  gatherwi 
much  additional  blood  alnjut  it  that  it  eannot  be  distinguislic<l  frormi 
thrombus. 

The  immediate  effwt  of  oeehision  of  an  artery  is  to  cut  off  the  blc^«-»^- 
supply  of  a  definite  region.  This  is  a  |>ermanent  elfiH't,  except  in  tb*«>ee 
rare  cases  in  which  an  emlmlus  is  broken  up  au<l  the  sniidler  iMnlieleij  ^mrc 
carrietl  away  by  the  blood-current.  In  so-called  terminal  arteries  suc*!:^  a 
procedure  is  impossible.  Henbncr*  has  reported  a  very  unusual  cas^  in 
which  two  clots,  one  in  each  middle  cerebral  artery,  were  found.  Kach  «r-"lnt 
was  perforated  antl  |K'rmeable.  But  such  jierforatioa  does  not  take  |>1.:a3iv 
early  enough  to  Iw  of  any  aei*vice  to  the  discusetl  territory*. 

The  area  supplied  by  an  CR"chide<l  artery  s^hki  undergot^s  marked  charm  j^*** 
At  fii*st  the  tissue  grows  paler,  the  ncr\*e*elements  disintegrate,  and  "^^ue 
Avhole  area  becomes  softer  (ana-mic  necrosis).  A  little  hemorrhage  o:f^^n 
takes  place,  in  consequence  of  the  rupture  of  the  caiJillar}*  vessels,  an<9.  ^"^ 
area  of  softening  assumes  a  reiki ish  ap|K'arance.  By  degrees  this  ■^'« 
softening  is  chang<xl  into  yellow  softening.  White  softening  is  fouti<*  ^^ 
very  late  stages  of  red  and  yellow  softening,  and  more  particularly  in  tt»*^^* 
areas  of  the  brain  which  have  a  very  limited  bl«M>d -supply. 

If  the  persfjn  survive  for  a  h^ng  time,  the  arm  of  softening  will  f^'- 
iiudergoue  still  further  changes.     There  is  a  distinct  line  or  area  of  der»'*"^^'^' 
cation  between  the  diseased  area  and  the  surrounding  healthy  jwrts. 
this  boundary  sliglit  hcmorrljugcs  arc  very  ajit  to  iHX'ur  ;  tlie  s<)ftened  ** 
sinks  in,  there  is  an  accumulation  of  fluid  over  it,  and  in  the  coui"sc  of** 
a  distinct  cyst  is  devcloiR'd.     Such  embolic  cyst^  cannut  be  distinguishi-^* 
evQry  instance  from  cysts  due  to  hemorrhage,  except  that  in  the  latter'-* 
the  lesion  1k^  not  of  tix)  old  a  date,  we  arc  apt  to  find  an  abimdanccT- 

'  Metitirtned  by  Dr.  Sansoni,  in  hia  article  on  chronic  endocarditis,  lhi«  Cyclops 
vol.  11.  p.  832- 

'  Wiener  Med.  Bliitter,  1883. 
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i>i<iin  cn-stals.    In  other  cases  connective  tissue  form8  in  the  softened 

Ij  llje  nerve-elemeuts  disaiJjH'ar,  and  tlie  fluid  is  absorLted.      Finally 

laeitrU  with  considerable  atrophy  marks  the  forraer  area  of  softening. 

•Vo  doubt  some  of  the  caaes  of  infantile  cxjrebral   palsies  associated  with 

in|iby,  sclerosis,  and  cysts  were  originally  of  ernhjlic  origin. 

&)(leDing  may  occur  in  any  jmrt  of  the  brain,  but  the  cortex,  corpns 

[itntiuii,  and  optic  thalamus  are  the  areas  most  frequently  affected,     Tlie 

striatum    and    o[)tic   thalamus   are  'sujjplied  by   terminal   arteries, 

FtoUiteRBl  bhx»d-snpply  is  impossible   unless  there  bo  an   anomalous  dis- 

tribotion  of  bhxxi- vessels.     The  cortex,  on  the  other  hand,  has  a  capillary 

■t  over  the  larger  jiart  of  its  surface,  which  may  permit  the  restr>ration 

I  «f  ciwilation  to  a  veiy  limited  extent;   but  the  freipient  occorrenee  of 

eoftening  proves  that  this  capillary  net-work  cannot  be  depended 

jipijiL    The  area  about  the  fissure  of  Sylvius  sulTers  most  from  obstruction 

Ivi  the  middle  cerebral  arter)-,  while  the  regions  higher  up  often  escape. 

S  Y  M  Fro  M  ATOLOG  Y. 

Excepting  perhaj>s  the  mode  of  onset,  cases  of  cerebral  hemorrhage, 

tkombosis,  and  embolism  may  present  the  self-same  symptoms.     This  part 

fthe  subject  has  beeu  gone  over  so  minutely  in  the  paper  published  to- 

,  Dr.  Peterson  that  the  statements  here  made  are  based  upon  the 

ontained  in  that  pnper.     The  study  of  the  symptoms  of  onset 

•nllle  easier  for  ns  if  we  divide  the  cerebral  spastic  imlsies  into  those  which 

MM  on  at  birth  (birth-palsic^s),  or  are  congenital,  and  those  which  come  on 

110  acute  fashion  in  the  earlier  years  of  life. 

The  truly  congenital  t^ses— i.e.,  those  not  due  to  traumatism  at  birth — 

in  all  probability  not  cases  of  embolism,  thrombosis,  or  hemorrhage, 

i  do  not,  therefore,  cout^rn  us  here.     Among  these  are  undoubtedly  to 

I  duficd  many  cases  of  porencephal us»  defective  development,  and  cases 

'ciirtical  agenesis,  such  as  have  beeu  descrilxKl  by  Kast'  and  the  writer.* 

"lie  birth-palsies  and  some  of  the  truly  cijngenital  cases  are;  as  a  rule, 

difficult  lalwr,— intiicr  merely  protracted  lab^^r  with  head -] present a- 

of  foot-  or  breech-presentation  in  which  the  head  has  been 

tightly  in  the  pelvic  canal  and  iustruuieutal  delivery  was  neoes- 

At  birth  the  child  is  asphvxiate<l  (**  blue  chihr'),  the  funis  may  or 

ittj  not  be  wound  about  the  neck,  aud  considerable  effort  is  necessary  to 

mOKitate  the  child.     When  once   regular  respiration   is  established,  no 

faker Bjrmptoms  may  be  noted  for  days,  weeks,  or  months;  in  otlier  cases, 

iflkiMr  examination  reveals  paralysis  of  one  or  more  members  of  the  body, 

lod  tlie  paralysis  may  take  the  form  of  a  hemiplegia,  a  diplegia  (both  arms 

tod  both  legs),  or  a  piraplegia  (bi>th  legs).     Monoplegias  ow;ur,  but  are 

/ife,  while  the  simultaneous  involvemtait  of  both  sides  of  the  face  and 


»  Archiv  f.  Ptych.,  1888,  vol.  xix.  p,  297. 

'  Jounuil  of  NarvouB  und  Mental  DUeaftei,  Augiut,  1887. 
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of  iyoih  arms  and  logs  has,  so  far  as  I  can  see,  never  Ixn^n  notetl.     In  «WV\ 
-such  ea^aes  rigidity  of  an  arm  or  of  a  \ep^  is  s«k>u  established,  and  convulsL  ^^^-^ 
BJzures  of  the  parts  paralyzetl  are  apt  to  oeciir.     These  convulsive  mow^  ,^^2- 
ments  very  ollea  do  not  api>ear  until  weeks  ur  moutlis  have  ehipsed,  e\^  ^k^^n 


Fio.  6. 


Fio.  6. 


F10.7. 


■'? 


Figs.  5,  6,  and  7  are  iuiended  to  ihow  deformities  in  cues  of  infiintlle  cerebral  pakf. 

in  cases  in  which  the  paralysis  dates  fmm  birth.  This  is  to  be  aeconoted 
for  by  the  well-known  fact  that  the  convulsive  movements  are  due  to  irrita- 
tion of  the  curtical  motor  areas,  and  tliat  these  areas  do  not  Ijecome  "irrita- 
ble*'^ — I.e.,  are  not  sufficiently  deve]tij>ed — until  artme  time  after  birth.* 

In  a  few"  cases  both  the  paralysis  ami  the  convulsions  do  not  appear  until 
some  weeks  after  birth,  although  everything  may  pi^iut  to  the  birth  act  as 
tlic  cause  of  the  injury  sustained  by  the  brain.  From  dow  on,  such  cases 
as  we  Imve  desiTibetl  behave  exactly  like  those  witli  acute  onset.* 

In  cases  in  which  there  is  an  acute  onset  of  the  paralysis,  the  latter 
may  appear  in  the  midst  of  jx'rfcct  health,  or,  as  is  more  often  the  case, 
during  or  after  an  acute  infectious  disease.  The  onset  is  marked  in  the 
majority  of  cases  by  hiss  of  consciousness,  more  or  less  prolonged  ooma^ 
and  convulsions.     Exceptions  to  this  rule  will  be  given  later  on.     A  rise 


^  SoUmiinn*a  observations  (Moynert,  Psychiatry,  translated  by  Sachs,  p.  166}  mfn  to 
the  pmnt. 

•  In  the  paper  so  often  referred  to,  we  have  ^iven  dktinct  proof  that  It  5s  a  in!»tak« 
to  attribute  all  diplegias  and  pnrapkgias  to  meningeal  hemorrhage  at  birth,  and  to  sup- 
pose that  lhii  ncuXa  fiis<;ia  are  aliiKJSt  iii\'anably  he aiipk'j^ic  in  form.  AVo  have  boi&ifdcgui 
due  t<)  truuumtibtn  ut  birth,  and  diplegias  as  well  as  paraplegias  of  acute  oni>et. 


lact  tbat  convulsive  seizures  bcgui  in  or  are  limited  to 
mrtaoi'  tlie  body  points  to  a  probable  jKiralysis  or  i>aresis  of  such 
^heeyes  may  look  to  the  side  of  the  lesion.  The  flistribution  of 
)*«i8  may  i-osult  iu  a  hemiplegia  (the  most  frequent  ibrm),  or  in  a 
9r  a  paraplegia.  Ajjliasia  is  oi\eu  present.  A  spa^tie  rigidity  or 
Itractuix*  may  be  added  to  the  i>ara!ysis.  Tiie  tendon  reflexes  in 
jraed  memlxTs  aw  exaj^gerated  ;  this  is  particularly  true  of  the 
epe,  and  triceps  reflexes,  and  of  the  knee-jerks.  Ankle-elonus  is 
iquciitly  elicited,  because  the  opposing  contracture  forbids  the  free 
Et  of  the  foot.  lo  all  these  eases  iwH-uliar  disturbances  of  motion 
0|)ed,  resulting  in  choreiform,  alhetoid,  or  associated  muvemeuts. 
on  we  find  a  retaixlation  of  growth  of  the  part  or  jiarts  paralyzed, 
ill'  -cs  considerable  mental  impairment.     No  marki-^l  changes 

aetile  or  otherwise)  were  observed  in  the  many  cases  the 
,  nor  has  he  been  able  iu  any  case  to  discover  lieniianoj>sia, 
"rend'  of  Vienna  has  desi'ril>ed  two  undoubted  instances  of  this 
ouiig  chihlren.  The  ele4'trical  rcuctions  are  not  seriously  altered  ; 
It  U«.Ht  iu  no  single  instance  an  approach  to  a  nntction  of  degenera- 
c*>nsefpieoce  of  the  wasting  of  some  nms<.'les  and  the  contmcture 
«g  raiuseles,  the  faradic  and  galvanic  responses  nmv  be  eonsidei-ably 

d  of  the  eyniptoms  referred  to  above  deserve  further  eonsidera- 

FoRM  OF  Paralysls. — Hemiplegia  is  so  frequent  a  form  of 
that  many  ant  hoi's  have  made  the  *'  acute  cerebral  [spastic]  palsy 

'*  and  *'  infantile  Iieini[)I(Hria"  synonymous  terms.  We  necxl  not 
io  upon  the  injustice  of  this  proctHJure.     Rememlx'ring  llmt  me- 

oortical  hemorrhages  are  so  much  more  frequent  in  children  tlian 
that  this  Iiemorrhage  may  bo,  and  ollen  is,  bilateral,  we  have 
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Lud  least;  the  fac<?  ifoovLTs  more  rapidly  than  in  adults;  a  case  now 
juder  my  observation  at  tlie  Montefioi*e  Home,  of  a  boy  six  years  of 
jne^  with  left  hemiplegia,  is  one  of  the  few  in  wliieh  there  i»  })enuaaent 
^iimlysis  of  oue-hulf  of  the  face.  Strabismus  I  have  observed  in  one  case 
>f  right  hemiplegia,  in  four  cases  of  lefl  hemiplegia,  and  in  three  cases 
jf  diplegia. 

As  for  aphasia,  my  own  studies  have  led  me  to  believe  that  the  same 
aws  obtain  as  in  the  euHes  of  adult  a|X)ple.\y.  I  have  reconled  sc»\*entcen 
3ases  of  hemiplegia  with  aphasia.  Ten  were  c^ses  of  right  hemiplegia  an<l 
seven  weiv  eases  of  lefl  hemiplegia.  Eight  of  these  seventeen  cases  were 
jhservi**!  in  private  practice,  about  which  the  iniormatiou  was  thoroughly 
reliable. 

Of  these  eight,  five  had  been  distinctly  apliasic,  and  thix^^  of  tlie  five 
ivere  eases  of  left  hemiiilegia.  This  relatively  large  proportion  of  aphasia 
in  cast^  of  lefl  hemiplegia  is  in  striking  contrast  to  the  condition*  iu  the 
idult.  My  own  exj>erie!i<x?  is  in  ace<^>rd  with  that  of  Bernhardt/  who  finds 
that  aphasia  iu  chihbvii  luvomiwinies  left  as  well  as  right  hemiplegia.  Prof. 
3sler,  on  the  other  hand,  in  thirteen  cases  of  aphasia  finds  but  one 
kvith  lefl  hemiplegia*  By  way  of  parenthesis,  I  add  that  defective 
is  present  iu  many  eases,  and  is  to  be  regarded  as  one  of  the  syiil|)toills 
yf  mental  itujKiirment. 

The  reflexes  are  exaggemted,  but  iu  eight  eases  of  hemiplegia  we  found 
them  nurnml  iu  f<jur,  dimiuislR-d  in  one,  and  absent  in  three  cases.  These 
exceptional  eases,  and  also  lltosc  in  which  the  element  of  spasticity  is  en- 
tirely wanting,  must  he  accounted  for  on  the  snpjMisitiou  that  the  initial 
lesion  was  slight,  or  that,  for  some  other  itason,  secondary  changes  did  not 
ensue. 

The  majority  of  cases  of  p>eculiar  disturbauees  of  motion*  are  cases 
>f  early  cerebml  palsies.  We  distinguish  clioreiform,  athct<Md,  associated, 
rhythmical,  and  ataxic  movements.  Thus,  in  one  huudrt\l  and  five  caaas 
3f  hemiplegia  choreiform  movements  (xjcurred  in  six,  athetoid  movements 
in  twenty-one,  assoeiatetl  movements  in  fifteen,  rhythmical  movements  in 
3ue,  ataxia  in  one,  and  tetanoid  contractions  in  one;  and  iu  twenty-four 
?ases  of  diplegia  choreiform  movements  invurred  in  one,  ataxia  in  one^ 
ithetoid  movements  in  one,  and  nystagmus  in  two. 

A  word  about  ass(X'iated  movements.  In  some  (uses  of  infantile  hemi- 
plegia the  movements  of  the  sound  side,  paiiicularly  of  the  sound  ann  and 
land,  bring  alwut  movements  in  the  corresi>onding  |>artd  of  tlie  ]xini]y2cd 
iide,  and  vice  irfxa.  Thus,  if  a  psitient  attempt  to  s<|neej!e  the  hand  of  the 
)hysieiau  with  his  souiul  hand,  the  par«*tie  hand  also  closes,  or  at  least  iroi- 
ates  the  movement.     We  succeeded  in  obtaining  tracings  of  such  associated 


>  Virchow's  Ar«hlv,  1885,  vol.  cii.    * 

'  This  condition  has  l)6«n  airly  described  and  analyzed  by  P.  G.  Knapp,  Jounul 
tfervous  and  Mentitl  Diseases,  1887,  p.  480. 
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FoR>C  (IF  CO.VTRA.CTVBE.  HKHITLBQIA. 

Floxors  of  elbow 29 

Flexors  of  furpua  and  flngere 23 

Flexors  of  knee 6 

Extensors  of  knee 1 

Tidipea  equinH»-varus 17 

Tjilipps  pq  11  i no- valgus 8 

Talipes  cquinua 2 

Flexors  are  more  apt  to  be  involved  than  extensor  muscles ;  addue 

more  than  alxliictors.     In  this  the  construction  of  joints  may  come  i 
play.     Wernicke'  has  recently  shown  that  these  groups  slnnved  the  sa 
difference  as  regai-ds  the  development  of   paralysis  in   adult  heniiple^s 
This  fact  was  well  known  to  me,  and  has  been  regularly  demoustmtecl^ 
my  claascs  of  students  at  the  New  York  Polyclioic.    But  this  is  not  pecul. 
to  hemiplegia :  I  have  found  it  to  be  true,  also,  of  paralyses  due  to  spiuM. 
eord  lesions. 

Si  nee  epilepsy  h  not  only  a  degenerative  neurosis,  lint  also  a  sympt  -* 
of  cortical  disease,  it  uee<l  not  be  surprising  that  it  is  m  frequent  an  accc^ 
]>a!iiment  of  infantile  cerebral  palsies.    And  sueh  patients  may  suffer  eit 
from  general  epilepsy  or  from  the  Jaeksonian  form.     Among  one  bund 

Fig,  9. 
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CiuH)  of  paraplegia.    Pliotographed  d urlug  ma  epilept (o  ieixuru. 

and  five  cases  of  infantile  hemiplegia  there  were  forty-one  cases  of  gco^ 
epilepsy,  nine  of  th(*  Jaeksonian  type,  and  one  ease  of  fvetit  nial.  Abrjut  ft 
|H*r  cent,  of  all  liemiplegics  were  epilejitics.  This  i^^ereentage  tallit^  fai 
well  with  the  statistics  given  by  Gaudanl,  Wallenberg,  and  Osier,  Id 
least  one  case  which  I  have  seen,  of  a  girl  ageil  seventeen  y«ii*s,  the  epile] 
was  the  only  active  symptom  of  a  lesion  which  had  caused  left  hemipl 
four  years  previously. 

The  following  tables  are  given  for  brevity's  sake,  and  will  impart 
needed  infonnation  with  reganl  to  mental  defects  and  cmiiial  defi>rmJtie^- 


'  Berlin.  Klin,  Wwlieiischrifl,  \S9Q. 

^  Sec  also  H  pn|>or  !n'  Drs.  Fisher  and  Peterson,  Cmnial  Measurements  In  Twenty  i^i 
of  Infantile  Ctrebrul  Hctniplegitt,  New  York  Medical  Journal,  April  6,  1S89. 
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^ABLK^-SAoiTtn^  <Ae  Relation  of  Menial  Dr/eci  ia  the  Age  of  Onset  of  Falsif. 

^  «  Fkeble- 

I  Of  Omiiit  op  PxstxLrsa.  mwdeonesb.      iMSEauTY.      Idiocy.      Total. 

«S«ft!tel Q  15  14  85 

Undor  three  y»Hirs    , 10  18  6  34 

frm  thrw  u»  five  years 2  3  .  .  5 

I  five  to  ten  yeiirs 2  8  .  .  5 

^Cfvt  len  yeara I  .  .  .  .  1 

Total 21  89  20  80 

TABLE  —Shtnmng  the  Relation  of  MenUU  Defect  to  the  Form  of  Pahy. 

tM  or  MCKT&L  DeFSCT.  U£MU>LEaiA.         DlPU£GU.         PABAPtBCIA.         TOTAL. 

FM'MfwmiQdednew 16  2  8  21 

.ImbecUity 81  7  I  3{> 

dlocy  / 7  9  ft  20 

^^toHUity  (epileptic) I  .  .  .  .  1 

Tatal    ,.,..,....    65  17  9  sT 
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5LE — AnahjsiH  rf  Stitpnatn  Dfgtnenitk>nta  (fxeltiMve  of  Ckntraetures)  prtA€nt  in 
Fifty-Seven  Casrs  of  Cerebral  Pafey  in  Children. 

Hemiplegia.       Uitlegia,       Pakapleoia.       Total. 

Mi.iH-.pli  .liiK     ........    2t  6  2  28 

UpUxTpli,  !u- 10  1  .  .  20 

M. ......  I  halii.     , 4  .  .  1  5 

^!    :    1  cnuiinl  a-ymraotry  .    .    .    25  ..  2  27 

ilnrkod  facial  asymmetry     ,    .   .    10  .  .  .  .  10 

C>aiiiufn  prvg»n«eum 5  2  .  .  7 

"<j<»thie'"  palate 9  1  ,.  10 

Imperfect Iy-dovelop<«d  te*?tb    .    ,    10  ]  1  12 

S^upmumeniiry  teeth 1  .  .  1 

Hinnten**** 1  .  ,  1 

Jf'Umpathic  ear 1  1  .,  2 

tilabismuB 5  8  ,.  8 

In  the  above  the  writer  has  a.s.siimal  t!mt,  if  paralysis  fuUow  upon 

•wfcll  LemDiThage,  thrombosis,  and  enilwlfsm,  it  will  take  the  form  of 

ilcgia,  diplegia,  or  parapl<»gia.     That  this  is  practically  so,  may  be 

wl  from  the  fact  that  ia  over  one  hundred  and  sixty  cases  of  lufaLitile 

L|l9bies  I  have  not  seen  a  single  case  which  wouM  nf»t  come  umlcr 

le  clinical  subdivisions.     But  hemorrhage,  thrombosis,  and  cm- 

Wian  may  occur  in  other  jmrts  of  the  brain  as  well  as  in  the  cortex  and 

HI  the  vicinity  of  the  sulK-ortical  ganglia;  and,  if  so,  other  symptoms  will 

oitt.    Such  cases  have  Ixx'n  reported. 

Lanodongne'  refers  to  a  hoy  eight  years  of  age  who  had  left  hemiplegia 
'ih  aplmsia,  followe<l  by  convulsions^  coma,  and  death.     Autojiey  revcfileil 
iot  in  tlie  right  cms  cerebri,  also  red  softening  ahntg  the  h'ft  fossa  Sylvli, 
thrutnU^sis  of  the  longitudinal  sinus  and  of  the  veins  of  the  pons, 
wfl*  a  complicated  case,  and  of  the  one  important  symptom  of  cms 


^  Cit«d  by  Steffen,  Qerhardt  a  Handbuch,  vol.  v.  p.  889. 
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Ipsions,  paralysis  of  the  ociilo-mntor  nerve  of  t!ie  snle  of  the  lesion  (oppo- 
site to  tLi*  |>amlyzcd  side),  nothiD*^  is  said.  H6ven'  and  \ValleulM.Tg'  ban* 
reported  cysts  in  this  same  region.  Lesions  in  the  pons  would  be  cbarac- 
terized  by  pai'alysis  of  the  fifth,  sixth,  or  seventh  nerve,  with  hemiplegia 
of  the  opposite  side;  if  the  lesion  he  high  up  in  tlie  pons,  it  will  be  diffi- 
cult to  distinguish  such  a  case  from  ordioan'  hemiplegia.  In  addition  we 
may  ex|Kiet  marked  sensory  disturbance,  loss  of  the  conjugate  movements 
of  both  eves  towards  the  side  of  the  lesion.  Accoi-ding  to  the  position  of 
the  lesion,  we  may  also  have  pan-^jis  of  both  lower  and  both  upjx^r  extremi- 
ties, as  I  have  seen  in  one  adult  case.  There  is  no  case  that  should  be 
raore  carefully  examined  than  one  of  suspo<-ted  pons  lesion  ;  but,  inasmuch 
as  I  have  not  found  a  single  well-authenticate«I  vixse  of  this  kind  in  a  child, 
I  have  not  the  right  to  enter  at  lengtli  uix)n  the  symptoms  due  to  disease 
of  the  |>ons.  Lesions  of  the  medulla,  which  are  jiarticularly  prone  to  prove 
fatal,  have  little  practical  interest ;  ca.'^es  of  syphilitic  disease  of  the  liasilar 
arteries,  with  thrombosis  and  softening,  are  the  only  ones  which  might  call 
fi>r  a  differential  diagnosis.  The  well-known  bulbar  symptoms,  difBcul- 
ties  of  speech  and  of  deglutition,  irregular  respiration,  hemiatrophy  of  the 
tongue,  associated  w*ith  unilateral  or  bilat(ri'ul  paralyser,  would  suggest  a 
lesion  in  the  raetlulla  oblongata.  As  a  review  of  the  more  im|x)rtaat  symp- 
toms of  cases  of  possible  throraljosis,  hemorrhage,  and  embolism  in  children, 
I  give  the  condensed  histories  of  a  few  cases  of  cerebral  spastic  palsies : 


• 


CfiHf,  VIL — A.  F.,  aged  four  and  a  lialf  yoars,  mala,  first  child,  difflciilt  labor  and  ii»- 
Btmmentw)  di4ivery.  Frum  very  fli>*t  day,  right  homipl«>gia.  .Slight  atheU'sis  and  Msoci- 
atod  inc)vem<.«nt8.  Contracture  at  elbfiw,  rurmerly  pt*  equioo-varuB,  Improred  by  operation. 
All  rcfleies  of  right  side  lively.     Mental  condition  fair. 

Case  Vin. — J.  K,,*  male,  ugod  syvc-nteen  years.  Right  hemiplegiH  at  <*igbt  yean  of 
age  following  typho-nmlarial  ftvor;  wu^  ddirious  and  uncMjnscious  during  ninctPen  dajii; 
no  oonvulsions.  After  recovering  from  coma,  right  ann,  fa<X',  and  l»^g  wtn-  found  pam- 
lyied.  Complete  aphasia  and  entire  loss  of  memory  of  evcrjthing  occurring  biJone  typhoid. 
Had  to  be  re-eduented.  Alhetoid  and  associated  movements.  Reflexes  exaggerated  on  right 
side.  Enormous  contracture  of  flexors  of  right  htmd  and  fingers,  and  great  retardation  of 
growth  of  right  upper  extremity.  Right  leg  somewbat  smaller  than  left ;  right  talipea 
valgus;  asymmetry  of  face.  Elwtrical  reactions  and  .sensation  entir<*ly  normal-  HaA  re- 
covered speech  fully,  and  ia  bright,  but  several  years  behind  other*  in  education. 

Case  IX. — J,  O.,  female,  aged  sixteen.  Congenital  diplegia  ;  mother  kicked  in  abdc^ 
men  by  hor»e  two  months  before  birth  of  child  and  made  unconscious  thereby.  Tbm 
other  children,  all  healthy,  Tediou!!  labor;  no  instrument*  used;  no  fita  or  convnUiou. 
Did  not  attempt  to  creep  or  walk  ;  te<^th  at  usual  age.  Patient  has  men9truaU>d  since  t«nlb 
year,  and  waa  weak  in  back,  arm^,  and  leg  from  earliest  chtldhoo<l.  Extreme  spastic  con- 
tracture of  adductors  and  flexors  of  thighs;  double  talipes  varu.«,  equinus  on  right  »id«. 
Left  arm  worse  than  right.  Athetoid  movements  of  left  hand.  Has  frog  walk.  Intclli- 
genoe  good. 

Com  X.—IS..  L.,  male,  aged  thre«  yean.  Congenital  diplegia.  Asphyxiated  during 
labor.  Mother  had  pneumonia,  and  died  five  days  post  partum.  Higidity  of  arroa,  I«fSl, 
and  back.     Hands  did  not  unci  inch  for  two  years.     Frequent  convubive  seizures  altesv 

'  Arch.  f.  Psych.,  1888,  vol.  xix.  p.  663. 

"  Ibid.,  vol.  xix.  p.  297.  •  See  Fig.  7. 
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'right  tind  li*ft  side,  iiteludin^  fuee.    Cannot  talk,  walk,  or  stand.    Feeble-minded; 

pri^ition  and  all  retlcxwi  exaggeratpd. 

Owe  XI. — M.  M.,  lx\v,  two  and  one-hulf  year*  old  ;  one  and  one- lialf  years  previously 

1  pneumonia  and  tonsillitis,  with  fever  up  to  102'  F.     Four  dajs  after  tiiis,  typical  right 

Jaotniple^ia  and  uphusia,  p<js,itivoly  withnut  coma  or  oonvulHons.     The  onsft  was  as  typicfd 

in  tie  ordinary  mild  heraorrh/ige  into  the  interiml  capsule  in  the  adult,  and  the  prL»greM 

o£"  the  diseiue  and  the  mode  of  recovery  (which  became  complete)  were  quite  like  what  we 

m^f^  \^  adult  cuMs. 

DIAGNOSIS. 

The  general  diagnosis  of  iuiantile  cerebral  palsy,  or  epastic  cerebral 

p»i«»j»ljsb,  of  infaotile  cerebral  hwniplegia,  dipl(!gia,  or  paraplegia,  is  easy 

make.  But  liow  oaii  we  tlistiiigiiish  lj>ct\veeu  meniiigoat  and  intracei'ebral 
lions,  and  bc^tween  thrombosis,  hemorrhage,  and  embolism? 

In  children  the  presumption  is  in  favor  of  cortical  or  meuiugeal  lesions, 
e  must  bear  in  mind  the  unusual  deliraey  of  the  blmxl- vessels  of  these  parts. 

is  only  or  chiefly  in  those  cajses  whicli  resemble  adult  apoplexy  (clin- 
*«:=:^i|]y)  that  we  neeti  be  suspicions  of  intrawrebral  (capsular)  lesions.  Other 
^•fc^iDgs  l)eing  equal^  prolonged  coma  and  repaik'd  convulsions  are  in  favor 
^-^^^^  meningeal  lesions;  coma  of  short  duration  or  entire  aWnce  of  coma 
*^  *^*d  convulsions  is  indicative  either  of  intracei'ebral  lesion  or  of  very  slight 
^^-^^.Hace  lesions.  The  rapid  -development  of  idiocy  and  epilepsy  is  also  more 
^->t  to  follow  meningeal  (cortical)  lesions.  Paralysis  of  arm  and  leg  with- 
^:it  involvement  of  face,  and  monoplegia,  point  to  the  cortex.  Convulsive 
ovements  of  paralyzed  parts  are  generally  due  to  cortical  irritation. 

Birth-palsies  are  apt  to  be  due  to  meningeal  hemorrhage ;  palsies  de- 
^^"^oping  during  acute  infectious  diseases  are  often  of  intracerebral  origin. 

Cranial  deformities  are  more  apt  U)  aw-ompany  surface  lesions. 

The  [wints  of  differential  diagnosis  between  hemorrhage,  thrombosis, 
^^*d  embolism  are  difficult  to  give.  Almost  every  author  has  emlc»avored 
^^•^  formulate  the  differeutial  points,  but  one  of  the  latest,  and  a  very  able 
^^tithor/  realizes  that  the  task  is  as  difficult  as  it  ever  was.  In  many  cases 
^^  is  well-nigh  impossible  to  come  to  any  definite  conclusion  on  this  point, 
^.nd  the  scarcity  of  autojisies  on  childR-n  makes  it  imptjssible  pro|>erly  to 
^^■^Bst  our  theories.  The  symptoms  will  vary  not  only  according  to  the  nature 
^^f  the  morbid  process,  but  also  according  to  the  lc»cation  and  size  of  the 
^^rea  affected.  The  symptoms  of  the  onset  are  of  the  greatest  importance, 
^^r  they  are  the  symptoms  which  indicate  the  general  effect  ui>on  the  brain 
^^^  a  whole,  and  not  the  local  effect  of  the  lesion  itself. 

AVTiat  can  we  infer  from  the  occurrence  of  cx>ma  and  convulsions?  The 
%^jo6t  diverse  views  have  been  held  with  regard  to  these  symptoms,  as  any 
^i^ne  can  discover  who  will  read  Dr.  Browning's  paper  on  the  occurrence  of 
una  in  sudden  spontaneous  brain  lesions." 

I  submit  the  following  points,  not  that  I  think  them  absolutely  correct, 

*  Edes,  Pepper's  System  of  Medicine. 
«  Medicitl  News,  February  18,  1888. 


544  CEREBRAL   HEMORRIIAOE,   THROMBOSIS,   AND    EMBOLISH. 


but  bet^"au3J  they  are  the  result  of  nnu-h  rt'ttectiuii  on  the  subject  and  have 
been  deducetl  from  an  unusually  large  clinical  experience.  This  has 
esi>ecial  reference  to  children. 

Mexixgeal  Cases. — Hemorrhage. — Birth  traae;  coraa;  coDVulsioDS; 
paralysis  present  at  birth  or  developed  very  soon  thereafter ;  oonvakioos 
often  re[>eatod  ;  cranial  asymmetries. 

Thromhosh. — Acquired;  syphilis  or  marasmus;  gradual  onset;  no  Ices 
of  consciousness  ;  convulsive  twitchings  precede  paralysis. 

EmhoVmn. — Very  sudden  development  of  paralytic  symptom-s ;  hcart- 
disea.se;  incrca^sing  iiaralysis;  monoplegias.  Coma  and  convulsions  may 
or  may  not  be  pix'sent. 

Intracerebral  Lesions  (less  frequent  in  children). — Hvmorrhafft\ — 
ActpiirtHl  case;  if  slight,  little  or  no  coma;  no  eonvuKsiuns ;  paralysis  in- 
volving face,  arm,  and  leg  of  one  side;  rapid  improvement ;  very  little,  if 
any,  mental  change ;  possible  complete  recovery.  If  hemorrhage  id  large, 
prolongeti  coma,  initial  convulsions,  but  convulsions  are  not  apt  to  be 
repeated;  sudden  complete  hemiplegia;  little  mental  change,  but  coutrac- 
turea  may  remain  ;  onset  during  acute  infectious  disease. 

Thromhom. — Specific  or  scrofulous  history ;  gradual  onset,  with  pro- 
dromata,  such  as  headache,  dizyjuess,  weakness,  etc, ;  no  coma,  or  paresis 
leads  up  to  coma  ;  no  convulsions  unless  gangliouic  masses  arc  iuvolved ; 
paralysis  develops  gradually,  but  remains  as  it  is  for  a  long  time. 

EmhoI'mn. — Sudden  ojiset  of  motor  symptoms  ;  eoma  possible,  but,  as 
a  rule,  rapid  recovery  therefrom ;  cardiac  disease ;  initial  convulsions,  not 
apt  to  be  repeated. 

Previous  to  the  publication  of  Strumjx'irs*  lecture  in  1884  on  ix>licH 
encephalitis  acuta,  it  would  not  have  been  necessary*  to  question  the  oc- 
currence of  hemorrhage,  thrombosis,  and  embolism  in  many  cases  which 
are  now  supposini  (by  many)  to  be  due  to  polioencephalitis.  Strumpcll's 
views — that  infantile  cerebral  palsy  is  the  anah^ue  of  infantile  spina! 
palsy,  and  that  the  former  is  due  to  a  polioencephalitis,  as  the  latter  is 
due  to  a  }>oliomyeIiti.? — have  taken  such  a  Inild  upon  the  medical  public 
that  this  ct^uditiqu  is  oflen  diagnosticated  without  good  cause.  I  cannot 
do  better  than  to  reproduce  here  what  was  said  in  the  article  written  a 
few  months  ago,  and  those  who  have  thought  that  poliwncephalitis  helped 
us  out  of  the  difficulty  will  be  surprised  to  find  what  little  evidence  there 
is  of  such  a  morbid  process : 

"  First  of  all,  in  order  to  distinguish  this  from  two  other  lesions  which 
have  been  termed  polioencephalitis  inferior  (progressive  bulbar  paralysis) 
and  |x>li(>encephalitis  suiK^-ior  (mielear  ophthalmoplegia),  let  us  sj^eak  of 
this  as  polioencephalitis  cortiealts.  What  proof  have  we  tliat  there  is  such 
a  condition?  Anatomical  proof,  none:  we  are  willing  to  concede,  however, 
that  some  of  the  many  cast^  of  atrophy  and  sclerosis  may  have  been  due  to 


1  Jahrb.  f.  Kinderheitk.,  N.  F.,  1884,  vol.  xxlL 
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l|)olioettoei>lmlitis,  but  it  Is  unfijrtntiate  for  Struinpcll's  theory  that  all 
rtiif  antop6i(>s  made  soon  aftor  the  onset  of  the  diseaso  have  shown  other 
liitioQS,  atid  uot  a  poliot'iicephalitis.  But  let  u^  be  charitable  or  just, 
w)  SIT  that  e\'eu  these  auto|)sies  were  not  luiidc  in  casos  sufficiently  recent. 
|ff  m\<t  add,  however,  that  rases  which  corre^ipond  very  closely  to  the  cases 
Ltkrumpell  consitiercd  typical  of  poliix'ncephalitis  coiticalis  showed 
erabolisin,  etc.,  of  recent  origin.  Striinijicll  t^ays,  however, 
^Dotall  cases  of  infantile  hemiplegia  need  be  due  to  this  cause,  and  that 
MBTiothors  have  niisinterprctwl  his  views.  Is  there  no  probability,  then, 
tblifpw  or  any  of  the  cases  of  iulinitile  hemiplegia  are  eases  of  polioeu- 
ilitij  corticalls  ?  There  is  some  circumstantial  evidence  showing  that 
11  brain-lesion  which  would  seem  to  he  analogous  to  spinal  |Milsy  of 
l(Jtoliomyelitis  anterior).  Mobius  gives  ttie  lust(>ry  of  two  children 
fiw  llimily,  aged  one  and  one-half  and  three  years  respectively,  who 
I  stricken  down  with  fever,  loss  of  apjTCtite,  and  snmn<ilenee.  One  de- 
la  typical  iKtIioniyelitis  of  the  up(x.T  extremity  ;  the  other,  spasnuxUc 
l>"oiplegta  without  aphasia.  This  is  striking  clinieid  evidence,  though 
'.m^Ut  claim  it  to  have  been  merely  a  coincidence.  Another  ]irmj>f: 
lell  has  but  ver}'  rct'cntly  reported  two  cases  of  adult  apoplexy  in 
ic\'ery  one  woukl  have  made  the  diagnosis — and  indeed  he  made  it — 
►lie  softening,  but  the  post-mortem  examination  revcaiwi  a  wndition 
fftpphalitis  h«?rnorrhagica  of  the  gray  as  well  as  of  the  white  matter, 
iw,  who  is  inclined  to  supjwrt  Striimpell,  exiiresseil  the  opinion  in  1885 
|lwt|»c  encephalitis  would  attack  the  white  as  well  as  the  gray  matter,  and 
I  that  this  would  not  destroy  the  analogy  with  poliomyelitis,  for  in 
I  condition  the  white  fibres  are  sometimes  involved.  Jeodrassik  and 
favor  the  perivasc'ular  (inflammatory)  origin  ai'  the  condition  of 
visis,  which  they  have  carefully  descril>ed.  In  view  of  all  this, 
the  opinion  that  polioencephalitis  corticalis  may  be  the  cause 
f  of  the  cases  of  infantile  palsies;  but,  we  add,  not  of  the  henii- 
lone,  for  we  have  seen  several  cases,  includitig  one  seen  by  the 
%of  Dr.  Holt,  in  which  all  the  symptoms  were  those  of  Strumpeirs 
(but  there  was  a  diplegic  and  not  a  hemi|)legic  form  of  palsy.  In 
'  Ctta  the  cerebral  character  of  the  symptoms  was  so  distinct  that  a 

I  with  |>olioniyelitis  was  out  of  the  question. 
"Wciusisi  tliat,  until  fiiriliL-r  pathohigieal  proof  shall  be  forthcoming, 

,  balitis  corticalis  shall  be  diagnostteatefl  last,  not  fii*st.'' 
*H  tliat  we  cau  safely  say  is  that  some  of  the  eases  of  acute  cerebral 
*}tu  children  coming  on  during  acute  infectious  diseases,  or  without  any 
caiiflp,  with  high  fever,  coma,  and  convulsion^*,  mai/  be  due  to  a 

Mni  iiKline<l  to  sua|>Gct  thi«  condition  in  those  cerebral  tiises  in  which 
'  *w»o»  <;ymptom9  are  very  marked  and  entirely  out  of  keeping  with 
rbitinr;  pandyses, 
U  ii  kuowu  that  hemorrhages  and  other  vascular  troubles  are  apt  to 
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come  on  in  the  coui'se  of  general  tuberctulosis ;  hemorrhages  also  oecu 
the  case  of  tumors  of  the  brain ;  moreover,  tumoi's  sometimes  cause  ^M 
siuhlcn  developmeiit  of  eerebral  jxalsy.  This  fa<'t  should  l>e  borne  in  mi  ^^iS 
but  tlie  general  .symptoms  of  intrjirraiiial  tumor,  ht^daches,  dizzin«:-^s,  o; 
neuritis,  will  furnish  the  points  oi'  differential  diagnosis. 

Ijaslly,  in  the  wise  of  mngenitiil  hemiplegias,  di}degias,  or  parapk^i 
will  l>e  net«ssary  to  difierentiate  between  those  cases  due  to  heraorrh 
early  softening,  and  tliose  due  t4)  other  princesses,  to  an  early  eneephal^ 
or  to  a  eondition  of  cortical  agenesis,  to  a  defective  development  (pnr 
cephahis),  and  so  on.     It  is  no  easy  task  to  give  such  point:^,  and  uni 
few  can  be  given. 

Birth  palsies  are  generally  due  to  meningeal  or  cortical  hemorrh; 
the  child  is  blue.  In  the  truly  congenital  cases  of  early  encephaliti 
jwrencephalns  we  generally  get  a  history  of  traumatism  to  the  mot  ^^ 
while  tlie  child  is  apparently  healthy  at  birth,  though  oftien  prematu_4^| 
born.     Defective  mentality  and  paralysis  appCtar  soon  after  birth. 

Where  there  is  a  very  high  degree  of  idiocy  without  convulsions, 
with  wide-spread   paralysis,  the  condition  of  oortieal  agenesis,  a  sir 
arrest  of  developuifiit,  as  deseribt'd  in  cases  by  Kast  and  myself,  tna 
present.     Any  active  inflammatory  condition  of  the  cr»rtex  which  sel   ^ 
during  the  intra-  or  extra-uterine  |x>riod  is  apt  to  cause  convulsion ^^m 
early  life. 

Between  the  conditions  of  coiiit^il  agenesis  and  idiopathic  p:»rencepl^L  ^m 
1  van  see  uo  piints  of  distinction  other  than  these.     The  cortical  age^      m 
is  apt  to  be  a  diffuse  condition  ;  hence  idiocy  and  wide-spread  paralys 

Puifncephalus  may  Ix?  limited  to  a  definite  area;  and  we  may  hav- 
treme  pamlytic  symptoms  without  any  mental  defect.     But  all  these  ] 
have  a  tentative  value  only.    It  iximains  to  be  seen  how  far  further  auto 
will  bear  out  the  writer's  reflections. 

PROGNOSIS, 

Under  this  lieadinf;;  it  will  l>e  \viser  to  make  a  distinction  betweer 
congenital  ca.'*es  (including  birth  jialsies)  and  the  acute  cerebral  jMinu 
of  children.     In  giving  the  prognosis  of  congenital  aftections,  little 
«iid  until  the  fii*st  few  months  have  elapsed,  except  in  instances  in  w- 
the  child  is  born  deeply  :isphyxiated,  has  rejieated  convulsions,  and  hr 
steitorously.     Under  such   c]rcumstaiR"es   the  gravest  pi'ognosis  mus 
given,  as  death  usually  results  within  a  few  houi-s  or  at  the  utmiist  witb 
few  days.     As  sofni   as   regular  respiratifin   has  been  maintained  for  < 
the  prognosis  ffioml  I'ttam  is  not  bad.     If  there  are  no  convulsions,  tl» 
good  reason  to  think  that  tlie  hemorrhage  (for  these  are  generally  cas€ 
hcniorrlmge)  is  not  i>f  unusual  extent,  and  the  pissibility  of  the  child's  ; 
ing  fair  tise  of  its  limbs  is  to  l>e  borne  in  mind.     As  regaixis  the  future 
velopraent  of  the  child's  mind,  absolutely  nothing  can  be  said  within 
first  few  months.     If  at  the  age  of  four  or  five  months,  or  even  up  to 
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s^  of  nine  months,  the  child  Urjctus  to  notice  its  suiToundings,  to  play 
with  things  that  arc  given  it,  fompk'te  idio<jy  will  probably  not  ensue.  In 
p\'ory  case  let  the  physician  be  extremely  eaiUioiis  in  expressing  his  opinions, 
tor  be  is  apt  to  be  siirprisi-d  by  iiukKikcd-for  ebauj^es  in  the  child's  progress. 
An^imis  parent^^  shonhi  be  told  that  the  }>rain  will  have  the  most  favorable 
o.udiiiuus  for  dev€*lopnipot  if  the  child  is  <'areful]y  nmirished,  if  the  hy- 
prtiic  conditions  are  projwrly  regulated,  and  if  the  parents  themselves  wiJl 
Teftain  frt>m  pntting  such  a  brain  to  constant  but  useless  testvS.  No  anuiunt 
<wf  nKdication  an<l  no  training  in  the  earlier  years  will  avail  much  in  de- 
rdcpioj^  a  defective  or  injured  brain.  The  development  of  idiocy  is  the 
fntare  roost  to  be  feait-d.  The  fewer  the  convulsions,  the  earlier  some 
AOtwd  signs  of  mental  activity  ap|»ear,  the  better  the  outlook  in  this 
vcspect 

In  a  large  majority  of  eases,  idiocy  is  devclotx-d  in  those  eases  in  \vhich 
finlvsU  is  most  extrt'rae  and  convulsions  most  i'recpient.  In  some  cases, 
hsvever,  of  which  I  have  seen  some  striking  examples,  marked  paralytic 
tRmbks  are  associated  wltli  a  normal  development  of  mind.  The  ease  oi^ 
*  '-"V  prl  age<l  six  years*  whose  photograph  is  repnxlueed  in  this  article 
ut,  L),  and  that  of  J.  O.  (Photo,  II.),  described  on  p.  542,  are  very 
much  to  t\w  point.  But  of  course  I  eaimot  speak  witfi  any  certainty  as  to 
tlie^ad  morbid  protjess  in  these  two  cases.  From  the  table  on  p.  541  we 
MY  infer  that,  on  the  whole,  the  prospc<'ts  of  a  normal  devclojimcnt  of 
atod  are  better  in  cases  of  hemiplegia  than  in  eases  of  either  diplegia  or 
janiplt^ia.     Striking  exoepttons  to  this  rule  are  often  found. 

The  prognosis  of  acute  cerebral  palsies  must  be  given  on  entirely  dittcr- 

«it  linrsw     Prolonged  coma,  severe  and  oft-repeated  convulsions,  stertorous 

faniUliing,  constitute  the  serious  features  of  a  given  case,  and  death  is  apt  to 

Mprreoe  unless  a  decided  improvement  in  one  or  all  ftf  these  symptoms 

llkn|i|aoe  within  a  few  days.     As  long  as  the  child  is  in  deep  coma,  it  is 

•fir  to  loake  the  pntgnosis  untisually  grave.     As  8tK»n  as  the  coma  tlimin- 

■fce%  die  danger  of  death  is  very  much  less,  but  the  possibility  of  the  rhild 

cotaiii^oiit  of  the  comatose  condition  and  relapsing  into  the  saiuc  condition 

apun  should  be  borne  in  mind.     In  the  initial  stages  of  coma  an  infei-ence 

m  lo  ihe  amount  of  paralysis  or  as  to  the  side  paralyzed  cjin  si>melimes 

fcp  nade  by  examination  of  the  extremities.      In  some  iustancrs,  however, 

Ibwr  may  be  little  paralysis  and  y«5t  the  lesion  may  be  a  serious  one,  for  it 

dbcKlid  be  remembpred  that  very  large  portions  of  the  brain,  [>articularly 

tkt  (rontal  and  ixxnpital  regions,  may  l)e  involvetl  without  any  resulting 

fwmlr»is.     The  motor  arean  may  have  eseajyed,  but  if  the  general  cerebral 

•popComs  point  to  a  severe  lesion,  there  is  all  the  more  reason  to  fear  tliat 

the  auod  vill  be  impii'ed. 

As  90011  as  the  child  comes  out  of  the  ecimatosc  condition  the  prognosis 
■t  regmrds  the  amount  of  paralysis  will  be  demautled  of  the  physician. 
Here,  tigai^i  it  is  well  to  be  on  one's  gnanl,  and  to  say  that  the  8<x>ner  the 
■MrresSCDts  return  in  any  jiart  of  the  Ijody  the  greater  the  likelihood  that 
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the  child  will  recover  partial  use  of  that  part.  As  regards  the  future  oourae 
of  the  disease,  the  physician  must  not  be  misled  bv  his  experience  vrith 
cases  of  apot>k'xv  iu  Hk'  adult,  for  tire  younger  the  eliihl  tlie  more  serioas 
the  results  uf  an  apupltrtic  stroke  are  apt  to  be.  In  my  large  experiemx'  I 
have  seen  ver\'  few  cases  in  which  |K*rraanent  rigidities  aud  cxjntraotures  have 
not  set  in.  I  liave  given  elsewhere  the  histories  of  one  or  two  exceptional 
eases.  The  rigidities  of  the  upixn-  extremities  are  most  fretpient,  au<i  yet  it 
is  to  bo  eonsidei-cd  a  v^ery  tortunate  circumstance  if  a  child  that  has  had 
au  apoplectic  stroke  ever  regains  an  entirely  normal  walk.  A  very  large 
j)erceutage  of  the  worst  cases  seen  in  orthopajdie  dispensaries  and  hospitals 
are  due  to  early  cerebral  disease. 

TREATMENT. 

In  tlie  birth  aud  tnily  congenital  cases,  treatment  should  be  directed 
entirely  to  the  general  condition  of  the  chihh    Constitutional  defects  should 
l)e  remwlied,  and  the  ancestral  liistnry  of  the  child  carefully  e*3nsidered^ 
Wherever  there  is  the  least  suspicion  of  hereditiiry  syphitis,  antisyphilitic^ 
treatment  should  tx*  instituted  at  as  early  a  day  as  possible.     Even  in  deli — 
cate  children  such  treatment,  liy  iuunctinns  either  of  tin?  gray  ointment  or^ 
of  the  nleate  of  mercury,  drop  by  drop,  is  in  oixler.     In  cas^^s  of  prematura 
birth,  the  well-known  general  rule  of  keeping  the  child  wrapjjed  up  iu^ 
cotton,  or  even  in  an  incubator,  should  be  applied.     If  the  child  is  suffi^ — 
ciently  cleveloptHl  to  uni"se  at  the  breast,  a  g(»>fl  wet-nurse  is  sujK'rior  to  any"* 
form  of  medication.     C*»d-liver  oil  laths  and  small  doses  of  the  oil  of  phc 
phonis  (a  .few  drops  daily)  may  be  given,  if  parents  demand  that  "sonic 
thing  \w  done  fur  the  child."     I  have  little  faith,  however,  in  the  eflficac] 
of  either  of  tliese  remeilies,  except  [xtssibly  in  those  eases  iu  which  hvdro- 
cepliahis  and  other  symptoms  of  rickets  are  present.  ■ 

Bf-fore  leaving  this  subject,  I  re]x*at  tlie  caution  given  in  a  previon  ^=  M~^ 
article,  that  the  obstetrician  «!o  all  iu  his  power  to  pi-eveut  injur\'  lo  tl)- 
child's  brain.  Protracted  labor  being  the  greatest  danger,  a  physician  wh- 
is  skilful  iu  the  use  of  the  forceps  should  lose  no  time  iu  applying  then 
A  little  hemorrliage  from  the  tcmiMirary  compression  by  the  forceps  is  k 
dangerous  than  the  venous  congestion  and  extensive  hemorrhage  which  ar 
a]rt  to  (X'cnr  if  the  child's  bniiu  has  Ik*cu  compressed  for  hours  within  ilr 
narrow  limits  (jf  a  pelvic  canal.  As  the  child  grows  older,  the  treatme^^K:  nt 
oi'  secondary  changes  should  be  the  same  as  in  tlie  acute  cases,  which 
shall  nt>w  consider. 

In  these  acute  ca.ses  the  initial  coma  and  cuuvnlsions  call  for  immedia 
treatment.  While  it  is  not  necessary  nor  desirable  to  arouse  a  comatose 
semi-comatoR^  cliild  liy  the  nee  of  counter-irritants,  vinegar  injections  it 
the  rectum,  and  the  like,  it  is  absolutely  imperative  upon  the  physician 
check  convulsions,  for  the  convulsions  themselves  are  a  source  of 
danger.  The  congestion  during  convulsions,  the  steilorous  breathing,  i 
the  most  favorable  conditions  for  further  and  incalculable  harm  to  the  br 
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Modtinu?  is  generally  wa^^twl  through  tlie  old-lasljiitiRHl  nmstaiMl  batli, 

tteing,  aud  the  like.     It  is  tar  bettor,  in  case  tlie  physit'ian  rcarhes  the 

liild  ID  time,  to  check  the  eonvulsitms  by  the  pmmpt  use  of  iiihiilatioiis 

if  dhioniibrm.     A  very  few  drops  ponrtHl  upon  a  liamlkercbief  and  plaeed 

iMlt^' fiiiM's  nostrils  are  often  sutTieieut.     In  every  sueb  ea.si>  the  phywieiau 

'liKJl  leave  the  lx»dside  until  several  hmirn  after  the  initial  eouvulj^ion, 

munifr  to  use  pnimpt  measures  as  s(>on  as  the  child  shows  the  slightest 

1 6iiu)iiniy5  iu  any  |iart  of  the  IkhIv.     I  have  had  an  opportiniity  of  testing 

I ihl".  method  in  a  nnmlj-er  of  mdes,  and  have  no  reasim  tu   regret  having 

lit 

A»wx>n  as  the  danger  of  convulsions  h  past,  everything  should  Im*  done 

^\mm\  a  r».vurrence.     I  Iw^lieve  in  ttie  application  of  etild  to  tiie  bend, 

«*i  ia  kfvping  the  room  in  which  the  child  lies  absolutely  dark  and  rjuiet. 

Tij   'likl  is  not  to  lx>  lifted  from  tlie  Ixxl  or  from  the  lajy  u|xni  which  it  is 

'J  ^k'st  the  mere  clmuge  of  position  give  rise  to  further  trouble.     These 

iBMbe  diiiditions  under  which   bromides,  which   are  geiicrally  so  niuch 

d,  should   lie  given.     Acconling  to  the  age  of  the  child,  from  five  to 

>?raio>  of  ihc  bromide  of  sodium  should  Im?  given  in  milk,  or,  if  the 

|v»)doniif  swallow,  from  five  to  ten  or  pi>ssibly  moiv  grains  of  the  hydrate 

iPfluoral  should  lie  adniinistere<l  |Ter  I'ectuni.     Whatever  one's  practice 

rwvith  n'gnnl  to  adult   cjises,  I  consider  the  administration  of  ergot, 

'  jurticiilarly  of  nitrite  of  amy  I,  wry  oljjectioual>le.     If  the  pnLsi'  is  cx- 

tlr  weak,  the  use  of  a  dit)i>  of  the  fluid  extract  of  digitalis  or  of  a 

"'linfu>iion  of  digitalis  or  a  dro])  or  two  of  the  tincture  of  strophanthus 

^^O'lnich  to  l)e  preferred.     There  is  no  reason  to  depart  from  this  metli- 

I  Tor  several  weeks. 

DO  as  the  acute  symptoms  have   jiassi-d,  and  the   paralysis  lias 
Ifrtablished,  the  relief  of  this  condition  will  come  up  for  consitlcra- 
Ihavc  been  in  the  habit  of  amtiuuing  the  l)iMmidiw,  and  with  them 
'  wdides,  in  small  doses  for  the  first  weeks  or  months  aller  an  attack. 
'«apt  amount  to  Iw  admiuistei"e<l  will  depend  upon  the  age  and  con- 
Jof  the  child.     We  must  be  guided  by  the  eil'ect  of  the  bromides,  and 
^ttW  our  judgment  as  to  the  amount  of  stui>or  that  we  are  willing  to 
I  ia  any  given  case.     It  is  g«Mxl  practif**^-,  atk^r  the  child  has  liatl  bro- 
for  wrae  time,  to  lessen  the  amount  gradually,  and  t(>  diminish  still 
•  if  there  ore  no  active  symptoms ;  but  I  pi*efer  to  dcei>eu  or  maintain 
•<*ffltlition  of  scmi-Htupor  in  C4ise  the  Flightc^st  twitching  appears  wlien  tlie 
Ms  nthiced.     The  iodide  is  added  as  a  sorl>cfacient ;  but  both  bromides 
iwlidw  should  l^e  dis(X)ntimieil  as   soon  as  the  stomach  becH)mes  in- 

i  of  them. 
►  i»an  im|w»rtant  duty  that  devolves  upon  the  physician  to  counteract 
!  <ip\'e)opment  of  contractures,  inasmuch  as  these  dejiend  iijion  the  eJt- 
I  of  si-condaiy  flcgencrations.     It  is  doubtful  whether  anything  is  to 
by  a^live  treatment.     On  the  tiasis  ttf  pmctical  cx[RTieiice,  how- 
It,  «  favor  the  use  of  massage  and  fai'atlic  ekrtricity.     In  this  way  the 
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tendoucy  to  contractures  may  be  partially  overcome,  aud  I  have  knoii 
contfacturos  to  relax  a  little  under  the  application  of  just  these  l 
Certain  it  is  that  the  couditioa  of  numerous  muscles  is  ven^  much  imj; 
by  stimulatiug  them  into  activity  with  the  use  of  the  electrical  curren 
the  contractures  do  not  yield  to  such  treatment,  the  services  of  the  ortho 
surgeju  will  be  retjuired,  A  number  of  erases  with  contractured  arnc 
with  various  degrees  of  talii>es  equinus  aud  equino-varus  have  doo 
under  Dr.  Gibney*s  hands,  to  whom  I  am  indebted  for  a  very  large  ai 
of  my  cliui(?al  materiaL  I  earnestly  protest,  however,  against  the 
cation  of  any  electrical  current  to  the  head  for  the  purpose  of  dimiD: 
the  size  of  a  clot  or  of  improving  cerebral  circulation.  Until  we  hav€ 
positive  knowledge  *?  regards  the  effect  of  a  galvanic  current  upo 
blood-vessels  of  the  brain,  it  will  be  better  not  to  experiment  iipoi 
delicate  aud  diseased  strueture. 

The  treatment  of  the  defective  mind  of  a  child  is  the  most  pu; 
problem  of  all.  As  in  the  case  of  J.  K.,  referred  to  on  p.  542,  a 
that  has  had  a  normal  mind  preceding  the  attack  may  have  to  be  rt 
cated,  and  ofleo  with  good  results.  If  there  be  idiocy  or  imbecility,  a 
training  by  a  conn>etent  teacher,  or  placing  the  ehild  in  a  fit  schoi 
feeble-minded  children^  will  do  some  good,  and,  if  the  brain  is  dooa 
remain  below  par,  the  youth  may  still  be  able  to  leani  some  trad< 
thus  gain  the  means  of  suljsistence.  But,  in  spite  of  all  that  we  ma; 
many  of  these  patients  will  necessarily  become  the  inmates  of  public 
tutions.  In  ease  the  idltx^y  is  ass(jciated  with  epilej>sy,  the  treatment 
be  directed  to  the  latter,  aud  for  this  the  reader  is  referred  to  the  ariU 
Epilepsy. 


INTRACRANIAL  TUMORS. 


By  M.  ALLEN   STARR,  M.D. 


h  this  artide  tumors  of  the  brain,  tumors  of  the  meninges,  and  intra< 
cfsuiai  aoeurisjus  are  included. 

Tumors  of  the  brain  and  it«  coverings  are  not  infrefinent  in  childhood 
tad  youth,  individuals  Inflow  the  age  of  nineteen  being  about  as  liable  as 
dhKr  abive  tliat  age.'  The  folloviing  table  shows  the  varieties  of  tumor 
within  the  cranium,  the  relative  frequency  of  eaeh  variety  in  persons 
indff  nineteen,  and  tlie  i-elative  freqiiemy  of  tumors  in  various  parts  of  t})e 
iilML  The  eolleetion  (»f  eases  was  made  from  the  eoUectious  of  Bernhardt ' 
vA  Steffiiu,*  duplicates  being  exeluded,  and  from  the  journals,  Gcrmau, 
Fn-ncb,  English,  and  Ameriean,  of  the  past  teu  years. 
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"•'*  tal)l«»  Rhow8  that  tubereular  tumors  tire  the  kind  mosit  frt^^uently 

"^  'ti  young  jKTsons,  thai  th(»se  are  olkn  multiple  and  ail'eet  all  parts  of 

'^i»,  hut  are  most  frefjuently  loeated  in  the  eereWlbim  and  upt>n  the 

****•  They  occupy  the  phu-e  in  ehildren  held  by  gummata  in  adults.     The 

**'  luiiK*!*  in  fretjueuey  is  glioma,  which  is  closely  fi>llowe<l   by  sarcoma 
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and  by  glio-sarcoina,    Caivinoma,  Ii{M)nia,  myxoma,  pHaramoma,  and  jriii 
are  very  rare  m  youtli,  mid  parasitic  cysts,  which  aj^R'ar  to  l>e  Imiuentl) 
found  in  GermaiiVt  arc  quit*'  exceptionally  met  with  iu  this  couDtr)\     SSiiw 
the  diatruosis  of  the  variety  of  tumor  present  iu  any  case  is  a  matter  of 
inlereuee  aud  probability,  aueli  statistics  have  a  certain  diagutistic  value. 

PATHOLOGY.  " 

I.  Tubercular  tumors,  though  (xx-asimmlly  appeariug  in  the  brain  or 
meninges  as,  the  first  evidence  of  tubercular  disease,  are  commonly  se<x)ud- 
aiy  to  tubercular  affwtiou  of  tlie  bronchial  glands,  lungs,  mesenierie  glands, 
aud  other  organs  ;  or  to  tulx^reular  disease  of  the  orbit,  ear,  or  cranial  txmes. 
In  over  one-fifth  of  all  cases  tubercular  tumors  in  the  brain  are  multiple. 
Such  tumoi's  \'ary  in  size  from  a  small  colleetiou  of  niiliiiry  tulx-reles  to  a 
large  mass  with  hanl  clicesy  eeutre  and  surrounding  ajues  of  ttibercular  in- 
filtration aud  of  congestion.  They  also  var)'  in  shape  from  a  single  round 
eDcapeulated  neoplasm  to  a  difilise  Ia)er  of  tubercular  dejvosit  covering  an 
extensive  area  of  the  surface.  Very  coninnjuly  seveml  irregularly-shaiK^i 
masst\s  of  tuk^rele  lie  on  the  base  of  the  brain  in  the  meshes  of  the  pia 
mater,  compressing  the  adjacent  tissue  and  iuvolviug  the  cranial  nerve 
The  infrequency  witli  which  tuljercular  tumors  are  found  within  the  cei 
bnil  or  cerebellar  liemispheres  iudiintes  tliat  it  is  espwially  up4ju  tlie  mem-" 
branes  of  the  brain  that  these  tumors  originate.*  Starting  from  the  vessel 
and  lymphatics  of  the  pia  mater  and  invudiug  the  brain  along  the  j>eriva 
cular  spaces,  the  tubenMilar  tvlls  and  stroma  ho  infiltrate  b<tth  gray  ar 
white  nervous  tissue  that  their  structure  is  altered  aud  their  function  im- 
[uiired.  Finally  there  is  formed  a  mass  of  tulxTcular  tissue  in  whicli  a  few 
nerve  cells  and  fibres  are  scattei'ed.  In  other  eases  a  distinct  limiting  hiyer 
surrounds  the  tubercular  mass  which  is  undergoing  cheesy  degeneration  lit 
its  centre  and  is  growing  by  a«Tetion  at  its  j^wriphery,  the  brain  being  com^^S 
pressed  aud  thus  destroyed  without  l>cing  infiltrated  with  tuliercle  cidls.        " 

If  the  tumor  is  on  the  surface,  the  pia  mater  is  thickened  by  a  tubeiTular 
dejxisit  and  is  adherent  to  the  tumor;  the  dura  mater  may  also  be  adherent  ]jS 
and  in  a  few  cases  the  crania!  Imiucs  have  been  eroded.     It  nuist  not  be  for-^ 
gotten  that  a  tubercular  meningitis  may  develoj)  secondarily  to  a  tubercular 
tumor  of  the  brain.     The  histological  character  of  these  various  forms  of 
tubercular  tumor  is  to  be  found  in  text-hooks  on  pathology.*- *•' ' 

The  existence  in  the  [Kiticnt  of  hereditary  tendency  to  tuberculosis,  the 
histor}^  of  symptoms  pointing  to  tubercular  disease,  glandular,  bronchia 
or  vis«»ral,  aud  the  presence  of  local  signs  or  general  evidences  of  tubercu- 
losis, should  always  he  looked  for  in  a  child  presenting  any  symptoms  i 
brain-tumor;  and  in  children  who  are  tubercular  the  jwssible  developraeu 
of  bratu-tumor  should  be  kept  in  mind. 

II.  Glioma  is  not  uncommon  in  childhood.  This  tumor  is  a  product 
of  the  neuroglia,  aud  presents  the  apjiearant*  of  a  connective- tissue  fibril- 
htry  net-work  containing  a  greater  or  less  number  of  small  einbr^'otml 
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m'  Lu'ti'  bninehiug  cells,  the  latter  being  soH?allecl  spider-cells.^     Glinmata 

iin  in  (Irnsity,  s<)me  being  hard  and  separable  fmiii  the  braiu-tissoe^  like 

imrnuUa,  others  being  softer,  of  the  consistence  of  the  brain,  and  without 

1  * ultr  limit,  the  tissue  of  the  tumor  shading  off  iiit*)  the  uciirojrlia  of  the 

Lni:a.    The  greater  the  number  of  embryotiai  cells  the  suiter  the  tumor.* 

Thn  grow  most  frequently  in  the  white  suVistanoe  of  the  brain,  but  some- 

>  develop  in  the  gray  matter,  in  almost  any  region ;  and  as  they  in- 

Ttiw  in  size  they  destroy  the  brain-tissue  by  extending  around  and  1k'- 

'wirti  the  nerve-cells  and  fibres.     They  grow  less  rapidly  than  sarcomata, 

*Dii  Dever  involve  the  raembnines«»     If  a  glioma  is  well  defined  it  may 

•ttid<ipf>  fatty  degeneration  anti  break  down.     In  any  ease  the  vascular  sup- 

pixui  i  glioma  is  unusually  rich,  and  hence  symptoms  referable  to  changes 

^  circulation  in  the  tumor,  and  hemorrhages  witliin  the  tumor  or  in  the 

^tJlBeilt  brain-substance,  &vg  frc^cpiently  observed.     Ghoraa  of  the  brain 

••^develop  secondarily  to  glioma  of  the  retina,  but  is  usually  primary, 

m.  Sarcoma  is  next  in  frequency  to  glioma.     Round-cell  and  spindle- 

il)!«nx>m&ta  are  met  with  more  frecjuently  than  glin-siireonif^ta  or  myxo- 

a,  and   these  forms  are  single.     Multiple  melano-sarcomata  may 

ur  in  youth,  but  are  very  rai-e.'**     This  form  of  tumor  is  well  defined  and 

'  aepanible  from  tJic  brain-tissue,  which  is  destroyed  usually  by  com- 

and  s<^metimes  also  by  an   infiltration   with   sarcomatous  cells. 

imafxx)ma  infiltrates  the  brain,  glioniatous  cells  arc  frequently  found 

'^rdl  aa  sarcomatous  cells,  and  then  the  condition  is  one  of  gHo-sarcoma. 

,  of  all  sizes  are  found,  but  in  shape  they  are  usually  round  and 

Itlkr.     They  develop  within  the  nervous  tissue  as  well  as  in  connection 

l^^^li  the  membranes,  and  are  found  as  fr«|uently  in  the  white  matter  of  the 

and  oerelx'llar  hemispheivs,  and  in  the  gray  matter  uf  the  ktsid 

I  pw^ra,  as  on  the  surface  of  the  bruiii.     They  grow  rapidly,  and  therefore 

f^ocioce  more  marked  symptoms  than  slowly-growing  tumors. 

IV.  Cystic  tumore  of  the  brain,  usually  the  pumsitic  cysts  of  echino- 
^^oeiiB  or  cystioercus  cellulostc,  are  not  infrccjucntly  found  in  children,  but 
^Pftcwto  be  ranch  more  rarely  met  with  in  this  c<3untry  than  on  the  conti- 
■*M  of  Eurojie.''  Such  cysts  arc  found  in  all  parts  of  the  braiti.  They 
^^^oiw  alowly,  are  usually  latent,  but  occasionally  prijduce  symjitonis  by 
Vcnore.  They  never  involve  the  braiu-tissnc  direcrtly.  They  are  some- 
**we»  sorrounded  by  a  zone  of  softened  or  sclerotic  brain-tissue.  They 
'^•ijr  rupture.  KQchenmeister"  has  collected  eighty-eight  cases  of  eysti- 
>  u  all  but  thirteen  t»f  which  multifile  cysts  were  tbuud.  Of  thesf?, 
*y-nine  were  in  the  membranes,  forty-one  in  the  cortex,  nineteen  in  the 
Y'^okt  wbstance,  eighteen  in  the  wrel>ellum,  eighteen  in  the  ventricles, 
I^^QitttQ  in  the  ba-sid  ganglia,  and  a  few  in  the  cor|)ora  <iuadrigemLua, 
?*»»ancl  medulla.     These  are  not  included  in  the  table. 

V.  Carcinoma  is  very  rarely  found    in   jwrsons   under  fifty  yeai*s,  is 

""JjJly  wcondary  to  canciT  elsewhere,  and,  being  a  tnnior  (d*  extraonli- 

^  ^  nmty  in  children,  rec^uires  mention  only.     In  about  one-half  of  the 
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cases  on  rword  below  the  age  of  twenty  it  was  due  to  direct  extension  o 
tlie  grovvtii  from  ihp  orbit. 

VI.  Gumraatii  of  the  bmin  arc  so  rare  in  chiklhood  that  Rurapf  in  hi 
exhaustive  work  upou  Syplnlis  of  the  Nervous  Systera  cites  but  two  cases.^ 
It  is  true  that  all  forin.s  of  syphilitic  didwise  have  bwn  observed  in  children 

,  as  the  result  of  inheritauee  or  of  syphilis  awpiired  aecideutally ;  and  ir 
any  vase  of  brdin-Uniior  in  which  evidences  uf  such  disease  are  present  th 
possibility  of  gumma  must  be  considei'ed.  But  the  fact  that  in  all  litera- 
ture gumma  beluw  the  age  of  twelve  and  following  inherited  syphilis  is- 
almost  unknown  should  lead  to  caution  in  making  such  a  diagnosis.  Cerebral 
syphilis  in  children  has  as  iu  usual  basis  an  endarteritis  with  thrombosis. 
Gunmia  as  an  evidence  of  tertiar}*  syphilis  is  hardly  to  be  expected  in 
youth  betweeoi  the  ages  of  twelve  and  eighteen,  even  though  the  individual 
may  have  acquired  syphilis  j  and  in  fact  the  only  case  i-eoorded  in  the 
table  was  in  a  young  man  aged  eighteen.  Gumma,  therefore,  must  be 
considered  as  rare  as  carcinoma  among  children, — a  fact  of  im|x>rtanoe  in 
view  of  its  frefiuency  in  adults,  and  io  view  of  the  tendency  to  submit  all 
cases  of  brain-tumor  to  sjjecific  treatment, 

VII.  The  other  varieties  of  brain-tumor — ^liponia,  |3i»pilloniu,  myxoma,. 
psammoma,  osteoma,  cholesteatoma,  and  teratoma — are  known  to  occur  in 
children  as  well  as  in  adults.  They  ai-e,  however,  like  tumors  of  the- 
pituitary  btxly  and  pineal  glaudy  to  be  regatxled  as  pathological  curiosities^ 
and  their  diagnosis  from  other  forms  of  tumor  cannot  l>e  made  during  life. 
For  their  pathological  characteristics  the  reader  is  referred  to  text-books  cm 
l)athologT^\ 

VIII.  Intracranial  aneurisms  are  rare  in  childhood,  and  are  never  verx— 
large.     They  ap|iear  upon  the  larger  arteries  of  the  base  of  the  brain  and 
on  the  Sylvian  arteries.     They  are  usually  fusiform,  ot-casionally  ronn<I. 
They  increase  in  size  rather  more  rapidly  than  aneurisms  elsewhere,  and 
show  a  greater  tendency  to   rupture.     They  prtHluce  symptoms  by  their 
pressure,  and  are  oticasioually  to  be  diagnosticated  by  the  pulsating  head- 
ache or  sensation  accompanying  them.     Hemorrhages  and  thromboeis  or 
emlxjlism  of  smaller  arteries  are   fretjuent  complications  of  intracranial 
aneurisms. 

The  collateral  effect  of  the  presence  of  a  tumor  of  any  kind  requires 
consideration.  The  pressure  exerted  by  a  new  growili  impairs  the  circula- 
tion in  the  surrounding  brain-tissue,  either  directly  by  impeding  the  flow  in 
the  small  v(\ssels,  or  indirwtly  by  compressing  a  large  arterial  tnmk  and 
thus  causing  wide-spread  ansemia  in  its  area  of  distribution.  The  resultant 
auiemia  may  Ix^  sulficieut  io  imi^air  the  nutrition  of  the  tissue  and  thus  to 
produce  suspension  of  its  funetiou.  Pressure  may  after  a  time  cause  local- 
ized atrophy  of  the  brain,  in  numerous  cases  the  flattened  and  shrunken 
convf>lutions  or  the  compressed  white  substance  nwr  the  tumor  having  been 
found  much  smaller  than  the  corresponding  healthy  parts  on  the  opposite 
side.     It  may  also  result  in  w^hite  or  yellow  softening,  a  parenchymatous 
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degeneration  of  the  brain  about  the  tumor.     In  some  cases  the  tumor  is 

sunouoded  by  a  zone  of  t-ongesteil  tissue,  the  tumor  itself  being  vascular; 

tad  io  some  cades  siibaciite  encephalitis^,  with  small  or  large  henioribages, 

the  foiled  red  softening,  is  found.     Tliis  latter  condition  is  csiKvially 

frequent  in  the  vicinity  of  gliomata  and  carciuomata.     The  pressure  of  a 

tHBor  mAV  be  exerted  upon  the  veins  and  minuses  as  well  as  u]m>u  the  arte- 

ii«»  and  this  id  indeed  the  more  frequent  condition.     As  a  result,  passive 

^vaoos  congestion  and  a»dema  of   the  brain  art*  produced.      This  almost 

«knys  oofurs  in  tumors  situatcHl  on  the  bai^c  of  the  brniu  and  in  the  pos- 

lirior  cranial  fossa.     Tumors  of  the  middle  lol>e  of  the  cerebellum,  of  the 

^nrpora  quad ri genii na,  and  of  the  i>ons  usually  compress  the  veuse  Galeni. 

*The  result  is  a  serous  etlusion  into  the  lateral  ventricles  of  greater  or  less 

at,  caiistng  their  distention  and  consequent  displacement  outward  of 

['dieir  walls  and  pressure  upon  the  l>asal  ganglia  aud  adjacent  parts.     Ily- 

ephalus  is  a  verj^  frequent  conqjlieatiiHi  of  brain-tumors  iu  chiltlluKjd, 

is  more  easily  detected  in  children  below  the  age  of  six  than  in  young 

or  adults.     When  the  oitmial  bones  have  not  fully  united,  disteu- 

1  of  the  ventricles  may  cause  a  bulging  at  the  fontanels  and  an  eularge- 

Dt  of  the  head,  aud  in  infants  this  sym|)tuiu  is  usually  present  with  a 

io^tunior.     In  any  case  of  hydi*ocephalus  the  possibility  of  an  intra- 

aial  tumor  as  a  cause  should  lj<?  considcrtii 

The  collateral  effects  of  tumoE-s  are  not  wholly  dependent  upon  pressure. 
lalfvady  mentioned,  an  impllcatiou  of  the  meninges  iu  the  growth,  with 
formation  of  adhesions,  is  frct^ueut  in  tubercular  and  sarcomatous 
>«2murs;  aud  such  thickeuiug  of  the  membranes,  if  it  occur  on  the  con- 
'^s^exitj*,  may  pnxluce  tenderness  aud  localized  pain  in  the  skull ;  or,  If  it 
^[fcccur  on  the  base,  may  result  iu  compression  of  the  cranial  nerves. 

I>idplac«ment  of  the  brain-axis  by  a  tumor  anywhere  often  produces  a 
ling  of  intra-cercbml  tracts  or  of  cranial  nerves,  with  corresponding 
linnent  of  their  functions.  Extension  of  a  brain-tumor  into  the  orbit, 
^B  kh  displacement  of  the  eyelwilb  has  been  rccordctl  occasionally.  And, 
Uitftly,  brain-tumors  have  been  known  to  erode  the  cranial  Iwues  and  apjiear 
»ijn>n  the  surface. 

Not  infrequently  iin  brain-tumor  the  immediate  cause  of  death  is  hem- 
orrhage from  a  disi'ased  vessel  iu  or  uear  the  tumor;  and  the  possibility 
oT  iuch  sudden  apoplectic  termination  of  the  case  must  not  be  forgotten 
»ti  giving  a  prognosis. 

ETIOLOGY. 

Pew  subjects  are  more  obscure  than  the  etiology  of  braln-tiimors.  As 
••pirda  children,  it  is  remarkable  with  what  fretpiency  a  fall  or  a  blow  on 
^  hmd  is  considered  the  cause  by  the  friends.  Iu  not  a  small  number  the 
•itnatioo  of  the  injury  and  that  of  the  tumor  coincide,  a  fact  which  seems 
^ocNtaUlish  a  causal  relation.  And  yet  the  fact  that  few  if  any  childiien 
«ape  such  accidents,  while  the  supposed  eBect  id  quite  rare,  throws  doubt 
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upou  this  relation.  A  causal  relatfon  is  to  be  admitted  as  probable  only 
wlieu  tilt'  blow  or  fall  was  severe,  aDil  its  t^everity  will  Ije  more  eertaiti 
if  a  scar  remains.  The  result  of  the  contusion  may  be  to  produce  a  local 
hypem'niia  or  c:i|>illary  hemorrhages  in  the  membranes  or  l»rain  or  in  Ixitli, 
aud  tliis  maj  Ije  the  starting-point  for  further  pathological  changes.  Such 
changes  must  begin  at  once  after  the  blow,  even  though  the  resulting  tumor 
produce  no  symptoms  for  years.  Thus,  iu  a  ease  reported  Ijy  Keen  the 
tumor  removed  (a  fibroma)  was  thought  to  have  been  due  to  a  blow  received 
at  the  age  of  three  and  to  have  been  gixjvviug  for  twenty-four  years,  though 
symptoms  app^-arod  but  four  yearns  befoi'e  its  removal.  It  sw^ms  certain 
that,  when  a  tendency  to  tubertuilar  deposit  is  present,  a  blow  on  the  head 
may  infiueuce  the  location  of  this  deposit  in  the  brain.  Sarcoma  of  the 
membranes  or  braiu,  and  even  glioma,  has  been  frequently  found  just  bo- 
neaili  a  scar  of  the  scalp  or  a  fissure  of  the  cranial  bones,  or  at  the  point 
just  optHksite  to  it  on  the  other  side,  in  which  case  it  has  been  ascribed 
to  contrecoup  ,•  and  severe  falls  on  the  back  of  the  head  are  mentioned  in 
hist<.>rieis  of  ciTcbellar  tumor  too  frwpiently  to  be  merely  accidental  coinci- 
denws,  ThcR'  seems,  therefore,  to  be  no  doubt  that  blows  and  tails  on  the 
head  may  cause  intra<:'ranial  tumors. 

The  miijority  of  tubercular  tumors  ceeurriug  in  childhood  and  youth 
are  secondary  to  tuberculosis  of  other  organs,  and  are  theret'ore  metastatia 
I^riniary  tubercle  of  the  braiu  is  very  rare ;  some  authors,  iudeed,  deny  its 
occurrence.  Sarcoma  and  carcinoma  have  also  been  tliotiglit  to  be  secondary 
in  origin.  And  jjarasitic  cysts  are  necessarily  the  result  of  ihe  ingestion  of 
infected  food. 

Extension  of  tumors  of  the  scalp,  orbit,  ear,  nose,  and  pharynx  to  the 
brain  has  been  observed,  but  hardly  reciuires  discussion.  Whether  mental 
anxiety,  intellectual  overstrain  in  sc^hool,  and  fright  have  any  causal  relatiou 
to  tumors  is  uncertain. 

Boys  are  twic-c  as  liable  as  girls  to  brain-tumor.  No  age  is  exempt,  a 
brain-tumor  having  been  found  in  an  infant  four  weeks  old. 


TABLE   II.^AGE   AT   WniCC   TUMORS   ARE   FOUND. 


Under  1  year 

1  year  old    .    , 

2  years  "     .   . 

3  "    "     .   . 

4  t<      u 


Tot«l  under  10  years 


«  cast's. 

8  •' 

19  ♦* 

17  " 

22  " 

17  " 

17  " 

10  ♦* 

7  " 

13  ♦* 

143  " 


10  years  old 10  ctaet. 


11  " 

12  «' 

13  " 

14  " 

15  " 
U  " 

17  «* 

18  " 


Total  between  10  iind  10 


12 
11 

8 
18 
10 

3 

14 
12 

93 


As  tlie  table  heit?  given  shows,   children  below  the  age  of  eight  are 
somewhat  more  liable  tLau  those  above  that  age. 
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SYMPTOMS. 

The  smptoma  of  intracranial  tumors  are  very  mimerous,  aod  may  be 
iiivl(y  into  two  classes, — geueral  symptoms  and  local  gvmi>toms. 

I  Geveral  Symptoms  occur  irrespective  oC  tlie  luctition  of  the  new 

i^mtli,  uml  depend  upon  its  rapidity  of  developiueiit,  its  size,  its  vascii- 

Iwily,  and  to  some  extent   npon    its    patliulogical    charai'ter.**'  ""  '•>   '^ 

Tli*v  van*  in  seventy  from  time  to  time,  probably  in  awoi*dauce  with  the 

mjvityuf  the  patholc^ical  pnxn^ss  gtting  on  in  and  al>out  the  tumor,  mid 

with  tlie  oonditioD  of  blood-supply  in  the  braiu.     Thus,  when  a  tumor  is 

iocreasins;  in  size  they  may  become  severe,  but  tli«ap|iear  almost  entii'ely 

wbai  it  l)ecomes  stationary.     Aud  they  are  decidedly  affected  by  causes 

whiih  alter  the  blood -supply:  thus,  in  one  case  of  my  owo^  hot  douches, 

either  s|)iiial  or  vaginal,  increased  the  cerebral  symptoms  invariably,  by 

iug  cerebral  anaemia.     This  is  to  be  remembered  in  regulating  the 

tare  of  a  child's  bath  in  any  case  of  su.speeted  brain-titraor;  and 

an  explanation  of  the  therajxiutic  effect  of  hot  mustarii  baths  in 

injf  general  convulsions. 

t  general  symptoms  of  intracranial  tumor  are  headache,  general  cou- 
fukioM,  changes  in  disposition  and  mental  activity,  optic  neuritis  without 
Or  with  defects  of  vision,  vomiting  and  vertigo,  aud  inisomnia. 

Hfiulachf  is  the  most  prominent  and  constant  symptom  of  brain-tumor. 

« varies  in  severity,  but  is  in  all  eases  at  times  very  severe.     It  may  Ixi 

attent,  and  is  usually  excited  by  any  exertion  or  mental  effort,  and  it 

with  quite  marked  periodicity,  and  with  increasing  frerpiency  as  the 

**if  grows.     It  may  be  a  dull,  heavy,  continuous  pain,  with  sharp  par- 

■lywBiI  exacerbations,  during  which  the  patient  is  ineapahle  of  controlling 

y.     It  varies  in  its  location,  is  usually  frontal  or  occipital,  aud  only 

y  over  the  seat  of  the  disease.     The  general  increase  of  intra- 

pmsure  and  tlie  consecpient  stretching  of  the  membranes,  the  varia- 

"08  in  cerebral  circulation,  the  existence  of  etfusion  into  the  ventricles,  or 

*direct  involvement  of  the  sensitive  dura  mater  and  branches  of  the  fifth 

■HVe,  are  mentioned  as  causes  of  the  headache.     Such  effects  of  the  pres- 

^•^of  a  tumor  are  more  likely  to  follow  when  the  new  growtli  is  in  the 

P*erior  cranial  fossa  lieneath  the  tentorium  cerclx'lli,  and  in  such  tu'^es 

■•'liche  is  most  constant  and  most  severe.     But  even  in  these  cases  it  is 

■"Was  frequently  referred  to  the  forehead  or  to  the  temples  r.s  to  ttie  back 

*tUhead:  thus,  in  a  patient  of  Taylor's,  a  boy  of  nine,  the  pain  was 

•^nrf  to  the  frontal  region  and  vertex,  while  the  tumor,  a  glioma,  was 

['    "Oad  in  tlie  |x>ns  and  cerebellum.     It]  however,  the  pain   is  constantly 

^Jotited  in  tlie  o<>cipital  region,  the  tumor  is  probalily  in  the  jwstcrior  fossa. 

B    Tlic  \mn  is  often  associated  with  indefinite  cerebral  sensations,  descril>ed 

» iulneM,  pressure,  confusion,  tightness,  as  if  a  band  wore  drawn  about  the 

^Mead ;  and  these  give  great  distress  and  often  interfere  with  sleep.     In 

the  existence  of  headache  mav  be  iuferretl  t>oni  constant  motion  of 
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tlie  head,  from  movements  of  tlie  hands  grasping  the  head  or  jiulling  the 
hair,  and  from  sndden  outbursts  of  screaming  without  other  ascertainable 
cause.  Htwlaoho  is  pmbubly  k-ss  soveR^ly  feh  in  cases  of  tumor  in  infants, 
as  the  expansion  of  tJ»e  skull  and  the  opening  of  the  sutures  prevent  the 
extreme  degree  of  intracranial  pressure  to  which  severe  headache  is  chiefly 
ascribed. 

Tenderness  of  the  scalp  and  luwl  is  sometimes  found,  and  if  this  is  lim- 
ited uiiif(trm!y  to  one  area,  is  always  elicited  by  jjercnssion,  and  is  not  due 
to  sensitiveness  of  a  single  nerve-trunk,  it  is  a  more  valuable  sign  of  the 
location  of  a  tiuiior  than  is  a  ltx'alrze<l  headache.  It  also  awakens  a  .sus- 
pidon  that  the  tumor  lies  just  beneath  the  bone,  upon  the  surface  of  the 
brain,  for  it  is  more  commonly  found  in  conical  than  in  sulxxjrtical  tumors. 
And  under  these  circumstances  it  is  usually  associated  with  headache  local- 
izetl  in  the  same  area. 

frenefol  conmihions  are  the  ne.xt  most  frequent  symptom  of  brain-tumor. 
The  nervous  instability  of  childhood,  the  lack  of  inhibition,  and  uudue 
sensitiveness  to  j>eripheral  irritation  of  any  sort,  predispose  childix-n  to  the 
(xvtirrence  of  that  general  discharge  of  nerve-energy  which  causes  convul- 
sions. They  l>egin  early  in  the  history  of  the  intracranial  growth,  occur- 
ring at  long  intervals,  then  become  more  frequent,  as  many  as  twenty  or 
thirty  occurring  in  a  day,  and  they  may  persist  at  short  intervals  through 
several  days.  They  may  l>e  slight  in  degree,  a  little  twitching  of  the  face 
and  eyes,  with  stifiTeuing  of  the  back  and  extremities,  and  with  Iops  of  c-ou- 
st'iousness  lasting  only  a  few  seconds,  constituting  the  attack  ;  or  they  may 
have  all  the  stages  of  a  regular  epileptic  seizure  fuUowed  by  ooroa.  Some- 
times a  iiecuUar  general  tremor  follows  the  attack  and  lasts  an  hour  or 
more.  Convulsions  are  usually  indicative  of  rapid  progress  in  the  Dew 
growth,  of  effusion  into  the  ventricles,  or  of  a  secondary  aU'ectioD  of  the 
meninges.  They  may  occur  from  tumor  situated  anywhere,  aDd  do  not 
jwint  to  a  s{>ecial  seat  of  the  disease.  They  may  follow  a  locad  spasm 
which  has  gradually  extended  from  a  single  limb  to  other  partA.  Their 
significance  under  these  circumstances  will  be  discussed  under  Ixxsd  Symp- 
toms. Death  not  infrequently  occurs  in  convulsions,  but  this  is  more 
IVtHjueutly  observed  in  meningitis  than  in  intracranial  tumor,  which  usually 
prmluws  a  fatal  termination  by  ]iaralysis  of  respiration. 

Chaiiffm  of  tIL<ipo8ition  and  in  mcntcd  cidivili/  occur  independently  of 
bt^daehe,  and  are  noticed  as  an  early  symptom  of  intracranial  tumor  in 
children.'**  '*  The  child  becomes  unusually  fretful  and  irritable,  refuses  to 
notice  its  toys  or  to  play,  or,  if  it  does  so,  soon  bec<.»mes  wearied,  and  i^ 
(juires  constant  atteutiou.  It  may  become  inditlerent  to  things  in  which  it 
was  formerly  interested,  may  prefer  to  lie  down  and  to  keep  qtiiet,  in  a 
maimer  unnatural  to  a  healthy  child,  and  may  even  Ijecome  somnolent  and 
lethargic,  or  it  may  from  time  to  time  be  wry  irritable,  may  cry  and  sereain 
without  ap|iarent  cause,  and  act  as  if  much  alarmed,  refusing  to  be  quieted 
by  ordinary  means,  and  hence  be  subjected  to  undeserved  puuishment. 
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TWk  changes  in  disjx^ition  should  l>e  cousiderwl  as  symptoms  of  mentiil 
distieMi  and,  taken  in  ctmnection  with  headarhe  and  coiivuIsiods,  should 
eiote coooern  rather  than  reproof.  In  an  extreme  degree  these  r^yinptoms 
my  tppear  as  imbecility  or  as  maniacal  excit^^ment,  but  this  is  very  rare. 

In  older  children  a  decided  change  in  mental  activity  is  noticed,  as  well 
isdjangt?  of  disposition.  Forget  fulness,  duhiess,  lack  of  interest,  stupidity, 
iititoticed,  and  the  child  no  longer  keeps  up  in  school  with  its  fellows  or 
wtioo  what  is  going  on  about  It  at  home.  This  condition  may  develop 
imookdaDcholia  with  or  without  hallucinations,  or  it  may  snddeuly  change 
iiilo  maoia  with  periods  of  excitement,  though  these  manifestations  are  I'are. 

tMore  frerjtiently  a  state  of  at>athy  ensues,  which  is  like  a  dementia,  in  which 
jibtdiild  disrt^rds  the  w^auts  of  nature  and  is  so  iudiiferent  as  to  ibrget 
IWtBtraints  of  decency. 
DoM  optic  neuritis  and  optic  nerve-atrophy  are  very  important  diag- 
wticsmptAms  of  intracranial  tumor.     Neuritis  is  usually  associated  with 
[iiUifr  signs  of  increased  intracranial  pressure,  but  may  <jccur  without  such 
It  is  present  in  eighty  |^r  cent,  of  the  cases,  and  should  l>e 
for  in  exevy  case  which  presents  cerebral  symptonjs.     A  markwl 
?of  optic  neuritis  may  exist  without  any  impairment  of  vision  :  hence 
'  ophthalmoscope  should  be  used  whether  the  defect  of  sight  is  present 
But  when  the  patient  shows  impairment  of  visual  }x>wer,  or  limi- 
lof  the  visual  field  for  eoloi's  or  for  light,  or  is  becoming  blind,  it 
••11  be  found  that  optic  neuritis  or  optic  atrophy  is  fidly  developed.    Sudden 
■>*of  \nsion  appears  to  be  more  commonly  noted  in  histories  of  children's 
J**«than  in  those  of  adults,  possibly  because  a  gradual  loss  is  not  detected, 
is  true  that  hydrocephalus  may  cause  choked  disks,  and  hence  from  this 
ufttom  alone  a  tumor  cannot  be  diagnosticated.      But  in  cases  where  the 
sis  is  difficult  no  more  important  objective  evidence  of  brain-tumor 
I  bf  found. 

Tumors  of  the  cerebellum  and  corpora  fiuadrigeraina  and  tumors  uiwn 
'^twe  of  the  brain  and  in  the  basal  ganglia  produce  optic  neuritis  more 
'^lilWJtly  and  earlier  in  their  course  than  tumors  situated  iu  the  cortex  or 
^Jtnun  ovale.     Optic  neuritis  is  usually  double,  though  it  always  ai»|)ear8 

tin  one  eye  and  is  rarely  equally  intense  in  both  eyesj  but  in  a  few 
It  has  been  found  In  one  eye  only,  and  then  is  thought  to  indieatc 
?  of  the  nerve  in  the  orbit  or  in  front  of  the  optic  chiasm  rather  than 
i^tant  ttimor.     For  the  exact  changes  in  the  retina  and  for  the  patho- 
al  causes  of  optic  neuritis  the  i-eader  is  referred  to  sjiecial  text-books.** 
Vomiting  is  a  symptom  of  brain-tumor  more  frequently  obsei-ved  in 
en  than  in  adults.     It  may  or  may  not  be  accomi)anied  by  nau.sca. 
'  may  ocxnir  unexpe^'tedly,  without  special  relation  to  the  time  of  meals, 
^it  may  be  so  continuous  as  to  threaten  inanition.     It  oocui-s  not  infre- 
^l^mtly  on  any  movement  of  the  head  after  the  patient  has  been  confined  to 
r  8*jme  time,  and  then  it  is  usually  associated  with  vertigo.     It  also 
uily  accompanies  severe  headache, 
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VeriiffO  is  sometimes  a  coiiicidetit  symptom,  but  usually  occurs  im!e-i 
pendoiitly  of  vomiting.     The  patient  feels  dizzy,  feels  himself  turning  <.>r] 
lulling,  and  tluiiga  about  him  ap])ear  to  be  in  motion.     He  grasps  at  near  j 
objects  for  sui>port,  covers  his  eyes  with  bis  hands,  or  lies  down  on  the] 
floor  and  cries  out  with  !>ewildernient  and  disti^ess.     Like  vomiting-,  vertijijo] 
may  be  excited  by  changes  of  position.     It  occurs  at  intervals,  id  attacks' 
of  short  or  long  duration.     It  occurs  more  frequently  with  tumors  in  the 
posterior  Ibssa,  in  the  cerebellum,  or  on  the  base  involving  the  auditory 
nerve,  than  with  tumors  elsewhere.     Such  attacks  of  vertigo  are  not  lu  , 
be  ooufounded  with  the  slight  constant  vertigo  due  to  double  vision  an^ 
secondary  to  paresis  of  the  third  and  sixth  nerves. 

Iiuiomitia  may  be  due  to  disturbances  of  the  cerebral  circulation,  or  to"' 
the  intensity  of  the  other  general  symptoms,  an(i  is  much  more  rarely  com- 
plained of  in  cases  of  tumor  iu  children  aud  youth  than  in  adults  suffering 
from  syphilitic  tumors. 

Fever  and  changes  in  the  rapidity  and  rhythm  of  the  pulse  have  been 
observ^ed  in  the  course  of  bniiu-tumoi's.  The  former  is  ascribed  to  inflam- 
matory changes  in  the  brain  or  meninges  as  a  complication.  The  latter  is 
reguitlGtl  as  evidence  of  increase<J  intracranial  pressure.  Slow  and  irregu- 
lar pulse  is  the  form  usually  noted,  but  towards  the  close  of  life  very  rapid 
pulse  hay  l)een  oWrved.  Irregular  or  Cheyne-Stokes  respiration  has  also^ 
been  notit;ed  as  a  terminal  symptom.  ^B 

Occasionally  attacks  of  syncope  occur  in  patients  with  tumor  of  the 
posterior  fossa,  aud  a  general  feeling  of  weakness  is  not  infrequently 
complained  of. 

The  combination  of  several  of  these  general  symptoms  in  any  case 
should  lead  to  a  strong  suspiciou  of  intracranial  tumor.    When,  in  addition,^|j 
local  symptoms  are  added,  the  diagnosis  should  not  Ix?  difficult.     In  all^^ 
cases  the  ouset  of  the  general  symptfUDs  is  gradual,  their  intensity  increasing 
as  time  goes  on ;  and  a  careful  study  of  their  mode  of  development  ar 
progress  ia  a  great  aid  in  the  diagnosis  of  the  kind  of  tumor  present, 
its  size,  and  of  the  rapidity  of  its  growih. 

The  distress  produced  by  the  general  symptoms  is  usually  much  great 
than  that  causeil  by  the  local  symptoms,  and  consequently  treatment  is  often 
required  for  their  alleviation. 

II.  I.iOCAL  Symptoms  depend  upon  the  situation  of  the  intracninial 
growth,  irrosj>ective  of  Its  character,  and  differ  fnini  one  another  in  different 
eases,  but  are  always  t!ie  same  when  the  tumor  is  in  one  place.     They  may  . 
be  entirely  wanting,  and,  as  a  rule,  but  a  few  occur  in  any  one  case.     ThejrJ 
usually  commence   gradually,  and  are  limited,  but  increase  in  extent 
the  tumor  grows.      If  they  begin  suddenly,  they  indicate  the  ooeurponc 
of  hemorrhage  in  the  tumor.     If  the  tumor  affects  one  hemisphere  of 
cerebram  or  cerelx'llum  only,  the  local  symptoms  are  unilateral.     If  it  lies 
upon   the  base  and  invades  the  cerebral  axis,  through  which  the  tracts 
between  the  brain  aud  the  body  pass,  the  local  symptoms  may  be  bil« 
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v^dlar  in  their  distrihiitJon.  T\w  sfgiiificance  of  a  kw'al  symptom  as 
live  of  the  seat  of  disease  is  the  same  whatever  the  form  of  lesioii, 
turaor^  abscess,  liemorrhage,  or  local  softening  from  embolism  or 
tkranboeis.  The  reader  is  therefore  referred  to  the  articles  npou  the  lorali- 
■dim  of  braiu-lesions  for  their  full  eonsideraiioo.  They  will  be  studied 
In  in  coDnectioD  with  tumoi-s  atleeting  various  n-gions  of  the  brain. 

TWe  local  symptoms  are  !=!|>asm,  tremor,  and  paralysis;  alteration  in 
icia  action  ;  wearinesLs,  tingling,  numbness,  formication,  feelings  of  lioat 
ado(dd;  pain;  impairment  of  touch,  temperature,  i>ain,  and  museular 
MMi;  ataxia;  disturbances  of  the  senses,  either  in  the  form  of  hallucina- 
lilW  or  defective  perception,  which  in  the  case  of  sight  is  in  the  form  of 
kniioopsia;  dis^tnrbance  in  tlie  movements  of  the  eyes  and  iu  the  preser- 
fHion  of  equilibrium  ;  imperfect  gait ;  interference  with  the  acts  of  swal- 
bviof,  rrspiration,  and  articulation  ;  vaso-motor  distnrbancc*s,  polyuria, 
lod  glycosuria ;  disturbance  in  the  uicutal  action  and  in  the  memory  and 
W  of  language ;  and  symptoms  referable  to  one  or  more  of  the  cranial 

A  distinction  is  made  lietween  clirect  and  indinvt  hwiil  symptoms,  the 
tbeiogdue  to  irritation  or  destruction  of  a  limited  area  l)y  the  tumor, 
(Kootid  being  due  to  interference  with  the  function  of  an  area  by  disease 
Kiilistance  from  it  which  impairs  its  circulation  or  causes  pressure  u]M)n 
^  Thns,  a  tumor  of  the  cerebellum  may  cause  incoordination  and  vertigo 
i^m  symptoms,  and  also  cause  paralysis  of  the  sixth  and  seventh  cranial 
las  an  indirect  symptom  of  displacement  of  the  pons  Varolii  to  one 
ihich  stretches  these  nerves  unduly.     Tumors  usually  cause  botfi  forms 
»laaJ  symptom,  and  therefore  much  care  must  be  given  to  the  question 
lirsijjnificance  iu  any  case. 

"  Tumors  involvingr  the  Cortex  of  the  Cerebral  HemiBpheres. — 

^tumors  are  quite  common,  as  is  shown  in  Table  I.     They  may  be  of 

Mtrirty,  but  tubercle,  sarcoma,  and  glioma  are  the  more  frequent.     The 

'  Iwrmer  usually  involve  the  membranes  as  well  as  the  cortex.     They 

'  *n«iv  frt*quently  traceable  to   blows  and   falls  than  tumors   in  other 

H   Tumors  of  the  cortex  usually  involve  the  whit€  matter  beneath 

lex  in  the  centrum  seniiovale,  through  which  pass  the  tracts  coo- 

'  tlie  cortex  with  the  various  organs  of  the  body  and  the  tracts 

various  cortical  areas.     Tumors  may  begin  in  this  white  matter 

t)lve  the  cortex  secondarily.     It  is  at  present  impossible  to  diagoos- 

loirtical  from  a  subcortical  tumor  with  certainty.     Therefore  in  this 

"^iiio  diatinction  between  them  is  attempteii. 

tnmoniof  the  cortex  pnxluce  headache,  tenderness  of  the  skull,  general 

^hiofid,  and  mental  symptoms  quite  uniformly.     Optic  neuritis,  vorait- 

*ind  vertigri  are  less  fi'equently  obi^n-ved  than  with  tumors  of  other 

s'^'n    It  18  the  function  of  the  cerebral  cortex  to  receive  impressions 

%iu  from  tlie  various  organs  and  surfaws  of  the  body  as  conscious 

Kiooft,  to  preserve  them  so  that  they  can  be  revived  in  memory  op 

Ul.  IV.— M 
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recognized  iipoD  tlioir  recurrence,  to  associate  the  i>erceptions  and  meraof 
in  groups  which  thus  fortu  the  eoncept,  and  by  a  coinbinatiou  of  conccj 
to  Ijiiild  up  ideas  and  carry  on  thought.  It  is  also  its  function  to  initie 
the  vohiutary  impulses  to  which  the  thought  leads,  to  co-ordinate  them  im 
orderly  successive  movements  of  definite  intensity,  and  to  give  utterance 
the  thought  in  speech  or  writing.  Its  highest  function  is  to  exercise  a  cot 
trol  over  the  iustinetivc  or  impulsive  tendencies  to  action,  and  to  rcgulal 
conduct  in  view  of  remembered  ideas  mther  than  in  response  to  preset 
impressions.  There  is  every  reason  to  believe  tliat  the  highest  raenti 
processes — ^judgment,  reason,  and  the  understanding  of  ctliical  and  ph)l< 
sophtcal  truth — are  dejx^ndent  upon  the  integrity  of  tlie  cerebral  corte; 
since  deficiency  in  its  development  impairs  these  mental  powers;  but  aii 
physical  exph\nation  of  these  psychical  processes  is  as  yet  impossible. 

The  local  symptoms  of  cortical  tnmore  vary  greatly,  according  to  tl 
area  which  is  involved, 

1.  Tumors  of  the,  ft'ontal  lobes  present  few  eliaracteristic  symptoms,  au 
may  be  latent.  If  the  tumor  is  situated  near  the  orbital  convolutions, 
may  destroy  the  olfactory  tniei  and  then  cause  loss  of  smell  on  the  sic 
aflected.  Lesions  elsewhere  in  tlie  frontal  convolutions  often  produce 
disturbance  of  mental  action^  shown  by  inaliility  to  concentrate  the  atte^ 
tion,  to  think  couuwtcdly,  to  learn  easily,  and  to  exercise  self-coiitr-' 
This  may  go  on  to  a  state  of  iml>ecility,  in  which  the  patient  may  beco* 
dirty  and  disregartl  all  restraints  of  decency.  Integrity  of  the  from  i 
lobes  is  necessary  to  complete  mcnta!  action,  yet  no  special  loss  of  mcji.i 
laculty  can  he  said  Uj  result  from  their  destruction.^'  Nor  is  there  at: 
apparent  way  to  detect  from  the  mental  symptoms  in  which  hemisphere  tJfj 
tiinuir  lies.  The  diagnosis  of  tumor  of  the  frontal  lobes  is  therefore  rare/j 
made  from  a  study  of  dii-c^it  local  symptoms.  It  is  to  Ix.'  reraenibcntl, 
however,  that  a  tumor  when  situated  in  other  regions,  excepting  only  the 
temporo-sphenoldal  lobe,  produi-cs  direct  !(.»cal  symptoms,  the  ahsemv  of 
which  may  lead  to  the  suspicion  that  the  tumor  is  situated  in  the  frontal  or 
tejnporo-sphenoidal  lobe.  I 

Indirwt  local  symptoms  of  irritation  of  the  cortex  often  o<:'cnr  in  tunioi* 
of  the  frontal  convolutions.^  8uch  irritation  beginning  in  the  frontalis"' 
volutions  extends  liackwaiMl,  and  when  it  reaches  the  anterior  central  con- 
volution (ascending  frontal  or  pre-Kolandic  convolution,  Fig.  I,  A),  ^ 
which  lie  the  motor  centres,  it  may  cause  spasms  or  convulsions.  !>ucli 
spasm  will  begin  in  the  eyes  or  face,  in  the  arm,  or  in  tlie  leg  of  thesiw 
of  the  body  opposite  to  the  site  of  irritation,  and  is  never  followed  by  pt^r* 
munent  paralysis.  It  may  even  go  on  to  a  general  convulsion,  extending 
from  part  to  part  and  limb  to  limb  till  the  entire  l>o<ly  is  involved.  Tbe 
occurrence  of  such  spasms,  not  followed  by  jx^rmaneut  paralysis,  is  an  iih 
diiTct  hx-al  symptom  of  frontal  tumor.  Should  tlie  tumor  in  its  groTsrtll 
extentl  to  the  anterior  central  convolution,  direct  symptoms  of  its  Icsioi 
will  api^ear. 
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Tumors  situated  in  the  thiixl  frontal  convolutiou  of  the  left  hemisphere 

in  right-haDcled  persons  and  of  the  right  hemisphere  in  leit-haiMletl  persona 

produce  motor  aphasia  with,  or  possibly  without,  agraphia, — that  is,  a  cou- 

dition  of  inability  to  use  language,  to  sjieak  and  to  write,  while  the  eonipre- 

iiensioQ  of  language  is  unaffected.     (See  Fig.  2.)     This  aphasia  is  usually 

JOoomplete  in  oases  of  tumor,  and  is  of  slow  onset,  thus  eontrasting  with  the 

flatus  symptom  when  due  to  embolism  or  hemorrhage.     In  ehildreu  spt^ech 

Aii<l  writing  are  usually  lost  togetl»er,  aUhough  these  processes  are  doubtless 

<iistioct  and  become  more  indei>eudeut  as  jige  advances* 

The  following  cases  are  cited  as  examples  : 


Owf  /.  (0.  K.  Mills :    Journal  of  Mental  and  Nervous  Discuses,  December,  1887, 
3ti"V".    707.) — After  a  blow  on  the  bettd,  thn  b*iy,  aged  flxtfon,  hnd  ix'casional  oonvul^iuns 


rof 


year.     He  then  began  to  suffer  frt>m  hptiditchf,  noift*-"  in  his  head,  vomiting,  ttnd  <»b- 


*^t.«r»akte  ct)n*tipation,  and  his  |)nls(»  was  found  to  bf  slow.  Then,  quit*;  suddenly,  sUiggering 
gr^s^it-Y  vertigo,  diplopia,  and  severe  pain  in  the  head,  with  vuiniting,  duvelop^d.  During 
^-^o  following  week  parwathebia?  of  the  liiubSf  with  ^tiffnes?,  begun,  and  he  lost  power  to 
*o««a«  ext«nt  in  the  left  ann.  His  convulsions  became  more  frequent,  and  during  hii  fits 
^^  '^w-a*  drawn  to  the  left  8id«>,  He  was  ravenously  hungry.  Before  hi«  death,  which 
***:?<3«Arped  from  exhaustion  alwut  one  year  after  the  onset  of  the  convulsions,  ptosis  of  the 
'■^S'lit,  eye  and  partial  facisd  paralysis  of  the  left  side  were  present.  Autopsy  showed  the 
I*'^^'«^nce  of  a  reddish-gray  tunjor  confined  to  the  popt<,'rior  portion  of  the  right  second  fn^iital 
«■<>¥»  AT olution,  measuring  about  two  and  a  half  inches  in  all  directions,  involving  the  cortex 
•^**^    eubjacsent  white  matter. 

In  such  a  ease  the  general  .symptoms  clearly  indieatetl  a  cerebral  tumor, 

*^*it:   no  diagnosis  of  its  Iw^atiuu  could  have  been  made  with  certainty.     The 

**^"*^^ptoms  of  paralysis  in  tlie  left  ann,  coming  on  late,  indicated  a  second- 

^^"y    involvement  of  the  motor  area.      The  symi>tonis  of  cranial   nerve- 

I  *^*^t.iirbance  showed  a  displacement  of  the  entire  brain-axis. 

Casf  II.  (Archer:  Dublin  Medical  Journal,  1878,  ii.) — A  female,  eleven  years  old,  who 
_**^  chronic  hip-joint-di*eRse,  .nilTered  for  some  month»  before  her  death  fVoni  headache  and 
^"**«nai  epileptic  convulsions  without  local  epasniB  or  paralysis.  She  gradually  became 
^^***^  and  more  stupid,  and  finally  died  of  exhaustion.     At  the  autopsy  a  tubercular  tumor 

found  in  the  first  and  second  frontal  convolutions  on  the  left  side. 

Occasionally  all  symptoms  of  brain-tumor  are  absent  until  a  few  hours 
^re  death,  a.^  in  cases  of  wSchweioitz  *  and  of  Janeway,t  and  in  some 
.ents  the  discovery  of  a  tumor  at  the  autopsy  is  a  surprise,  as  in  a 
of  Steiner.  % 

2.  Tumors  involving  the  anterior  and  posterior  ceniral  coiirolutiom  or  the 

y*aceiilral  lohxtle,  which  border  the  fissure  of  Rolando,  produce,  as  direct 

^^'al  s\Tnptoms,  spasm  and  paralysis  in  the  limbs  of  the  opposite  side.^  ** 

*  He  location  of  these  motor  symptoms  varies  with  the  site  of  the  tumor  in 

^ne  motor  area.*'  "    Tumors  usually  produce  irritation  of  the  cortex  before 

•  Medioftl  News,  vol.  li.  No.  9. 

t  Tnuwactions  of  the  New  York  Academy  of  Medicine,  iii.  187. 

X  Pmger  Vierteljahrsehrift,  Bd.  Ixxviij. 
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they  cause  its  destruction  :  hence  a  pntjent  may  have  attacks  of  local  »f 
(Ja^ksouian  epilepsy)  for  some  time  before  permaneDt  paralysis  develop 
If  the  paralysis  develops  first^  it  is  probable  that  the  tumor  lies  id  the 
centrum  semiovale  uudtT  the  motor  area  and  has  affected  the  motor  tract, 
and  has  invaded  the  cortex  subsequently,  such  invasion  being  indicated  by 
the  onset  of  the  convulsions."  Local  sjvasras  are  usually  preceded  or  acxxim- 
ptinicd  by  numbness  or  slight  anaesthesia  of  the  part  affected,*  *  and  are 
followetl  by  a  condition  of  weakness.  If  this  weakness  is  only  temporary*, 
tlic  cortical  motor  area  is  not  destroyed  ;  but  if  it  is  permanent^  it  is  an 
inipc^rtant  indication  that  a  serious  lesion  as  well  as  a  source  of  irritation  ia 
present.  Slight  anaesthesia  and  ataxia  may  accompany  permanent  paresis 
from  cortical  disease,  but  are  nut  invariably  found.  Thev  are  much  more 
common  with  tumors  of  the  posterior  central  conv^olution  which  invade  the 
parietal  convolutions  than  with  tumors  afl'ecting  the  anterior  central  convo- 
lution a!ouc,^  ®  yet  the  motor  area  and  the  sensory  area  for  tactile  sense 
probably  coincide.  Since  local  spasms  and  local  paralysis  are  important 
indications  of  the  exact  situation  of  a  tumor  and  may  be  used  as  guides 
to  an  operation  for  its  removal,  a  careful  cvusideratiou  of  their  distribut 
aud  manner  of  extension  is  warranted. 

The  motor  area  of  the  brain  is  indicated  by  the  shading  in  the  diagroin 
on  the  opposite  page,  and  may  be  roughly  divided  Into  tliiitis  as  there  shown. 
The  lower  thht:!  contains  the  centres  which  control  the  face;  the  middle 
third  contains  the  centres  which  control  the  arm  ;  the  upper  third  contjiins 
the  centres  which  control  the  leg»  Horsley  and  Schaefer  have  located  cer- 
tain special  movements  in  various  sections  of  each  area.^  In  the  face  area, 
irritation  of  the  anterior  third  causes  rao\Traent«  in  the  vocal  cord,  together 
with  associated  movements  of  other  parts  of  the  throat ;  irritation  in  the 
middle  thin!  pnxlutxs  movements  of  the  up|)er  part  of  the  lace  aud  angle 
of  the  mouth  ;  irritation  of  the  lower  aud  posterior  third  causes  movements 
of  the  lower  jaw  and  lip  aud  of  the  tongue.  Each  of  these  areas  blends 
with  the  others,  there  being  no  sharp  line  of  demarration  between  them. 
A  very  slight  irritation  in  one  area  causes  a  sj>asm  limited  to  the  move- 
ments which  it  controls;  a  stronger  irritation  will  cause  movements  in  the 
muscles  controlled  by  the  other  adjacent  areas,  due  |>ossibly  to  extension  of 
the  Irritation  to  them,  and  possibly  to  a  siniultaueous  representation  of  all 
the  movements  in  less  degree  in  one  area.  Similar  distinctions  in  the  effect 
of  irritation  are  observed  in  the  middle  third  of  the  motor  area,  differea^ 
sections  of  this  ai'ea  governing  different  segments  of  the  up{)er  extr^'mit^ 
The  shoulder  is  controlleil  in  the  upjxir  and  anterior  jiart  of  this  area,  the 
elbow  next  behind  and  W^low,  the  wrist  next  Wlow  and  j>osteriorK%  the 
fingers  next  below  and  posteriorly,  the  thumb  lowest  and  farthest  back. 
The  representation  for  the  fingers  and  thumb  is  wider  than  that  for  the 
elbow  anil  wrist,  as  the  latter  are  rarely  moved  alone. 

The  upper  third  of  the  central  area,  including  not  only  the  |»raceut 
lobule  with  its  cortical  portion  ou  the  median  surface  of  the  brain, but 
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jiittofthe  cortex  in  frr-mt  and  behind  it  (as  indic'atofi  in  tlio  diagram), 
jiffinM  the  movements  of  the  leg.     The  anterior  divisioa  of  this  area,  iu- 


Fio.  1. 


L  tnaoKT-MoroB  Abbas  Aitn  VtstTAL  Arbas.    a,  convex  surface  of  left  hemtspbere  of  the 

ifurfikoe  of  right  hemUphcro  of  the  brain.    (,Eckci.)~Pu  F,,  F^  froutaJ  convolution* ; 

r  ftt»d  posterior  centra  convolutions ;  Pi,  /\,  superior  and  Iriferlor  purletol  lobiilps;  Pt, 

•  ;0i.  Oft  Ofc.  occipital  convoluUons;  (>«.  cuneutt:  7i,  Tj,  Tj.  T,,  temporal  cttuvolutlous ;  O/, 

(tOB;  C/*  uncinate  gyriu;  CC;  corpus  c&llMum:  S.  (Us arc  of  Sylvius^  c,  Unsure  of  Itolnndo: 

final  flwure :  pn,  parleto<icclpital  nilcu*.    I-ine»  drawn  pAmllol  to  /  Indtrotc  the  motor 

n.  iiD(]  the  djfrcr(;<nce  in  shading  shows  Ihe  divisiun  of  this  H.rea  into  lower,  middle,  Rud 

th«  conroxity.  and  the  extent  of  motor  area  on  thu  median  aurfoce.    Llnea  drawn 

ndlcAte  the  vlwial  area  of  the  brain  on  the  conrexltf  and  median  aurlkce. 

'  the  p<«tcrior  part  (»f  the  superior  frontal  con%-ohition,  presides  over 
»veiuetit.s  of  ilie  arm  and  leg,  auch  as  are  made  in  climbing  or 
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swimming.  The  posterior  i>art  govenis  movements  of  the  toes,  and  betw 
these  extremes  the  eeutrrs  for  the  hip-,  knw-,  and  ankle-movements 
arrangofl,  in  the  oixler  namrxU  from  l>efore  l>aekward,  Ou  the  median  « 
faee  of  the  tiemisphere  in  the  jjuracentral  lobule  and  adjacent  jmrts  i 
miiseks  of  the  trunk  are  repivseiittHl. 

The  mutor  centres  for  tlie  motion  of  the  head  and  eyes  are  plaeed 
Euglish  physiologists*'  and  by  Mnnk^  iu  the  two  upper  frontal  eouvc 
tions,  just  at  their  jnnetinn  with  the  niutor  area,  and  hy  Laiidouzy  i 
^V"ernrL•ke**  in  tlie  inferior  jmrietal  lobule,  just  at  its  jnneture  with 
motur  aivu.  Pathohigieal  cases  in  man  support  the  latter  iwsition  m 
fully  than  the  former.  i 

When  any  Irritation  is  sufficient  to  radiate  from  one  art^  to  another 
involves  the  areas  iu  the  order  in  which  tlicy  Ite.  This  is  readily  uiid 
stood  if  we  consider  an  irritation  of  the  cortex  as  a  nervous  disi-ha 
whieli  spreatls,  like  the  rip|»le  on  a  p<KjI,  from  tlie  |M>iiit  disturlxil  outw; 
in  widening  ciiT-les.  If  the  point  of  irritatiou  is  iu  the  lower  thiixl  of , 
motor  art>a»  causing  facial  sj.>asm,  it  will  extend  to  tlie  middle  area,  cao^ 
spasm  of  the  arm,  l)efore  it  rea<*hes  the  up|)<LT  tliiitl  and  products  s|msin 
the  leg,  Si>asms  of  the  leg  radiate  to  the  truuk  and  arm  before  rcachi 
the  fac^e.  8{>asm  of  the  arm  extends  to  the  faee  and  leg  together.  1 
same  is  true  of  the  extension  of  jianilysis  from  eortit^l  destructioo.  A 
the  oixler  of  extension  of  the  paralysis  is  of  especial  importance  as  indirati 
the  direetiou  of  growth  of  a  tumor. 

Irritation  of  the  eoi'tex  by  tumors  is  quite  com|>arable  in  its  effect  wi 
irritation  protluced  by  electricity  iu  physiologicail  experiments.  In  hoi 
the  manner  uf  extension  of  the  irritation  from  a  certain  area  to  other  arc 
is  tlie  same.^^  It  is  therefore  of  very  great  Importance  to  determine  in 
case  of  kx-al  spasm  or  pamlysis  the  manner  of  onset  and  the  onler  ofexte 
sion  of  the  symptoms.  From  these  facts  the  exact  point  of  irritation  . 
the  cortex  can  be  deducetl^  and  that  p<iint  may  then  be  taken  as  a  guitlel 
oj>ei-ation.  Thus,  for  example,  a  spasm  Ix-ginniug  in  the  thumb,  extciidii 
to  the  fingers,  wrist,  elbow,  and  shoulder,  and  possibly  to  the  faw  or  to  I 
leg,  indicates  an  irritation  wtiose  i>oint  of  origin  was  in  the  posterior  \vo 
of  the  middle  thin!  of  the  motor  area,  in  the  ptsterior  central  convoliitinu 
From  this  |wint  of  origiji  the  irritation  may  l>e  tliought  to  have  spmul,  ik 
invatling  the  adjaw^nt  areas  in  a  di'finite  onler,  which  oitler  is  iudiaitedj 
the  successive  implication  of  various  sets  of  muscles  in  the  &))asm. 

Tlie  subjwtive  sensations  i>f  the  patient  are  also  of  value  in  determin 
the  point  of  origiu  of  the  spasm,  as  tingling  an*!  numbness  are  felt  fir 
the  part  in  which  tl>e  .spasm  begins, — Lc,  in  the  case  supix>sed,  in  the  tin 
and  fiugei-s.  This  sensation  has  l>een  ternii^l  l)y  iSegnin  the  ^'  sif/nal  8\f^\ 
torn*-  of  a  Jacksonian  spasm.  And  subse<]uently  to  such  a  spasm  auiestha 
and  weakness  will  remain  in  the  thumb  and  fingers  longer  than  in  then 
of  the  arm.  In  sneh  a  ease  an  oiiei-ation  would  l>e  directed  to  the  remo 
of  a  tumor  from  the  middle  thiixl  of  the  posterior  central  eouvolution,  4 
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tbit  point  would  be  made  the  contra  of  tho  trcphitKMl  opening  of  the  skull, 
isbacage  suc?ccssfullv  ojjoratecl  upon  by  Keen."  Hence  in  tlett>rminmg 
dKiodtion  of  a  tumor  In  the  motor  area  tlirw  things  are  to  Iw  observetl : 
fri^  the  starti^ng-jwiut  of  the  sensory  and  motor  symptoiua  in  case  of 
!^  or  panilysis  ;  Hecondh}^  the  order  of  extension  of  the  spasm  or  paralysis 
6«Dthe  start ing-p<jint  to  other  parts;  thirdly^  the  jxiint  of  giTateat  intensity 
of  th»  post-spasmodic  jmresis  and  aujestlieaia.  These  three  sets  of  eyrap- 
Kbi  together  will  indicate  the  part  of  the  motor  ai"ea  primarily  affected, 
ttd  the  tumor  will  be  found  there. 

Since  the  motor  areas  of  the  different    limbs  are  separated  from  (me 

liitid«T,  it  is  not  surprising  that  it  is  the  rule  to  iind  in  cases  of  tumor  that 

finlvBis  is  for  a  time  at  the  outset  limite<.l  to  one  limb.     Monoplegia  there- 

fm,  rather  than  hemiplegia,  is  to  be  expected  in  tumors  of  the  cortex. 

rken,  however,  the  tumor  begins  deep  in  the  centrum  ovale,  or  lies  in  the 

ganglia  or  crns  or  pons  or  medulla,  through  all  of  which  i>arts  the 

tract  containing  tibres  from  tiie  sei>iirate  motor  areas  passes,  it  will 

involve  this  tract,  and  thus  cause  hemiplegia  instead  of  monoplegia. 

^\^lateve^  the  form  of  the  paralysis  at  the  outset,  the  gradual  extension 
« if  the  tumor  in  the  motor  area  results  finally  in  hemiplegia;  for  in  its 
lateral  growth  it  either  invades  all  the  motor  areas  of  the  cortex,  or  in  its 
dwDward  growth  it  eventimlly  involves  the  motor  tract  within  the  centrum 
OV&l«  i>r  in  the  interual  capsule. 

Id  ftll  case!>  of  cerebral  jxiralysis  there  is  an  increase  of  the  deep  reflexes 

vtk  the  paralyzed  part;  there  is  no  atrophy,  or  only  slight  atropliy  from  dis- 

«w,  which  is  uniform  in  all  the  muselesof  the  limlj;  and  there  is  no  change 

b  tlu' electric  reactions.     There  should  therefore  be  no  difficulty  in  differ- 

fotiatiug  a  oerebral  jmralysis,  even  of  the  monoplegic  ty|x?,  from  a  spinal  or 

iifn-f*-inink  paralysis,  even  in  infancy.     Nor  ean  the  slight  ataxia  and  im- 

laintl  tactile  sense  which  may  accompany  cortical  paralysis  mislead  ;  for 

•W  anscsthi^ia  is  never  limited  in  its  distribution  to  the  area  of  skin  sui>- 

jiliftl  by  a  single  ner\'e  or  by  a  single  spinal  segment,  but  is  usually  uniform 

**Tw  tl}e  entire  limb,  or  else  segmental, — i.e.,  it  involves  the  digits,  or  the 

♦rtin?  limod,  or  the  entire  forearm  and  hand,  or  the  entire  arm,  forearm,  and 

Iiuk!.  and  has  not  the  distribution  characteristic  of  spinal  lesion.^    Hoi"sley 

ki»  <iuggested  that  tactile  sense,  muscular  sensi^,  and  motion  must  necessarily 

^  rejjrotented  together  in  the  same  cortical  area,  since  all  fine  movements 

^f^mi  for  their  proper  adajitation  and  co-ordinatiun  on  these  sensations: 

ittilie  boldii  that  the  various  layers  of  cells  fuund  in  the  cortex  subserve 

*»iou»  functions.'*     Recent  imtholugical  evidence  lends  much  support  to 

ttij  vii'w.     Ilcnoe  ataxia  and  anaesthesia  should  l>e  looked  for  in  cases  of 

<^i'al  j^ianilysis. 

The  following  cases  are  cited  in  illustration  of  tumors  of  the  central  area  : 

Que  fJl.  (Janeway  :  Trjinsactions  of  the  New  York  Academy  of  Medicine,  iii.  184.) 
— mie^  •(fod  thirlwn,  began  to  sufTer,  two  w^Mjks  ttfler  n  ThU,  from  headnche,  wcnkne^^ 
a  tl»«  [♦'ft  Ann  and  l«»j;,  and  internal  strabismus  of  the  left  eye.     Soon  after  vomitiug 
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Ix^San,  and  twitchinjj  uf  the  muscles  of  the  left  shoulder,  arm,  and  hand  commenced. 
ne*!5  of  virion,  due  to  optic  neuritis,  developed  in  the  ftmrth  month,  and  six  weeks  later  h<' 
was  totally  blind.  Being  exiimincd  at  that  tirae  by  Br.  JanGway,  Jt  was  found  that  femoll 
was  impaired  in  the  right  nostril,  hearing  rwlueed  one-hulf  in  the  left  ear,  motions  of  the 
left  arm  and  leg  were  hIow,  atiff,  uncertain,  and  weak  ;  ftcni^ibility  was  intact,  but  be  suffered 
from  pain  in  the  liift  leg ;  the  face  was  not  afiected.  During  the  next  eight  months 
tho:io  symptoms  inereased  in  severity,  but  no  new  ones  were  added.     He  then  died. 

Autopsy. — Membranes  normal ;  convolutions  flattened.  A  portion  of  the  tumor  ap^ 
peered  in  the  right  posterior  central  convfilution  near  the  longituditiul  tisgure,  while  the 
middle  half  of  the  convolution  was  cyst-like  from  Boftening,  Un  *«?ction,  the  tumor  was 
fimnd  to  uflect  the  anterior  and  pofiterior  central  convolutions  in  their  upper  Iwo-thirdj-,  and 
to  comprise  and  partly  destr«<y  the  first  fnjntal  convolution,  pamcentrtil  lobule,  gyrus  fomi- 
catua,  and  superior  parietal  lobule-  It  was  a  firm  gray  tumor,  lobular,  of  the  siae  of  an 
omnge.     It  wa9  a  glioma.  ^| 

CSxw  IV.  (Osier:  American  Journal  of  the  Medical  Sciences,  1885,  i.  81.) — A  femidi^ 
aged  fifteen,  had  au  injury  to  the  head  when  an  iufant,  and  seemed  to  suffer  much  after  it 
for  some  weeks.     Five  months  later  spasma  of  a  tonic  character  began  in  the  left  hand.  an^H 
in  the  course  of  three  months  hud  extended  to  the  leg,  and  then  became  unilateral  and  finalq^f 
general,  the  mouth  Wiog  generally  lixed  open  during  the  spaAms,  which  occurred  a£  often  u 
eight  or  ten  in  an  hour,     lliere  was  never  loss  of  consciousness.     These  United  two  months, 
and  then  all  sympU>iui.  ceii>iHl  for  a  year,  during  which  she  was  well.     The  *>jMi&ms  recurred 
one  year  later,  lasted  seven  months,  and  again  diswpfK'ared.    Six  years  after  this  u  gruduHUy- 
lncrea«i»g  weakness  of  the  left  Ipg,  with  turning  inwaixl  of  the  iVjt,  developed,  and  Uljfl 
spaama  began  again,  each  spa-sm  lasting  half  a  minute  or  a  minute,  during  which  she  wou^H 
laugh  and  talk.     They  varied  in  frequency  from  that  time  until  her  death.     She  was  a 
well- nourished,  intelligent  child.     The  only  permanent  symptoms  were  a  slight  waiting  of 
the  limbs  of  the  left  side  and  a  turning  of  the  left  foot  inward  at  a  right  angle  to  the  leg. 
The  left  ami,  though  feeble,  was  not  atiff  and  useless,  as  wo*  the  leg.     Autopsy  showed  ^H 
glinma  in  the  upper  third  of  the  anterior  central  convolution  on  the  right  side,  in  the  whit^l 
matter  just  under  the  cortex,  measuring  about  one-half  inch  in  all  directions. 

Case  V.  (Saundby  :  Transactions  of  the  London  PHthi)logical  Society,  1886,  p,  89). — 
A  boy,  six  yeare  old,  sutTeix^l  for  some  weeks  iVom  general  convul-tions,  mental  dulness,  and 
eymptoms  of  nephritis,  Tlien  epasms  of  the  right  side  without  lo?a  of  consciougness  1 
and  continued  at  inter^'als  for  five  days,  and  were  followed  by  partial  paralysis  of  the  i 
arm,  with  some  jerky  movements.  The  paralysis  increased  and  extended  to  the  right  1 
and  to  the  right  leg.  The  boy  died  tour  weelca  later.  The  autopsy  showed  a  tubercular 
tumrtr  on  the  i*urfuce  of  the  left  cerebral  hemisphere  in  the  motor  area  at  the  juncture  of  llj 
middle  and  upjjer  lliirds. 
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Remarks. — In  all  of  these  cases  the  diagnosis  of  the  existence  of  a  tninor 
was  possible,  and  al.^>  a  diagnosis  of  its  location  in  the  motor  area,  AVith 
our  present  knowledge  o(  the  possibility  of  extirpating  guch  tumors,  au 
operation  in  a  similar  i^se  wonld  be  indicated. 

Cases  of  a  similar  eharacter  have  been  reported  by  SeeligmuUer,*  Sodeiv 
markjf  Gliky,t  DnoJiek,§  and  Conner,|| 

3.   Tumors  in  the  parietal  lobe  of  the  brain  may  produce  no  local  sym 
toms,  but  usually  cause  disturbances  of  muscular  sense,  of  tactile  .sense,  an* 
of  the  senses  of  temperature  and  pain.**    The  bxsilizatioD  of  these  sensatioi 
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*  Jahrbuoh  f.  Kinderheilkunde,  xiii.  322.  f  Ibid.,  xxiii.  462. 

X  Deutflches  Archiv  fur  Kliniseh©  Medicin,  xvi.  463. 

I  Wiener  Mediciniwche  Jnhrbuth,  xxi.  1,  110. 

II  American  Journal  of  tha  Medical  Sciences,  1884,  ii.  119,  Case  I^XY, 
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ex  18  still  under  dispute,  but  reccDt  observations  "  seem  to  show 
■  are  perceived  ia  the  central  convolutions  and  parietal  lobe,  since 
ii^  there  causes  jmreesthesia  and  |>artial  autesthesia  in  tlie  limbs  aud 
ha  of  thf  opposite  side.     This  is  not  invariable,  however,  and  a  number 
«l eves  of  lesioD  of  this  area  have  not  hoeo  diagnosticated.     The  indirect 
kal  fvmptoms  of  irritation  radiating  to  the  central  area  and  producing 
«ftsm!s  or  of  destruction  invading  the  central  area  and  causing  paralysis, 
rail  the  more  imjKjrtant.     Destruction  of  the  wliite  tracts  in  the  centrum 
niovale  under  the  {mrietal  cortex  may  produce  hemiauoj).sia  by  invading 
rviaml  tract,  and  hence  this  too  is  an  important  indirect  local  symptom 
f  uinjor,  especially  if  it  is  of  slow  onset.     When  a  tumor  exists  in  the 
]iarietal  lobule  of  tlie  left,  hemisphere,  it  gives  rise  to  disturbances 
I  of  a  jieculiar  kind,  calliKl  word-hliudness,    Tliis  is  esj>eeially  found 
iulttionsof  the  angular  gyrus  and  supra-marginal  convolution  and  of  the 
►flMtcx  Uetweeo  them.     It  consists  in  an  inability  to  recognize  written  and 
fpHDirtl  wonlfe  formerly  understood.     The  patient  thus  loses  his  power  to 
rmlaiMl  to  write  spontaneously,  though  he  may  be  able  to  write  at  dicta- 
tiro  or  to  fopy.     This  symptom  is  often  assf.Kjtatetl  with  word -deafness,  but 
«l\r  when  the  first  temporal  eouvolutiou  is  iuvadc^l  by  disease.     It  is  as 
t  im^ios^ible  to  say  whether  woi'd-blindiicss  is  due  to  the  destruction  of 
rii'tal  cortex,  or  of  associatiou  tracts  Ix'tween  the  oecipital  and  tem- 
Icortcx  which  pass  through  the  inferior  jwu'ietal  lobule.     Word-bliud- 
,bwever,  must  be  considertxl  a  valuable  sign  of  tumor  or  other  lesion 
Wtret.     Like  motor  aphasia,  it  will  l>e  of  gradual  onset  and  incomplete 
'of  tumor.     Motor  or  ataxic  aphasia,  in  whicli  the  patient,  though 
?  t<^  understand  what  is  said  and  to  read  what  is  seen,  is  unaltle  to  talk 
't»  write,  is  due  to  a  lesion  in  the  jwsterior  part  of  the  third  frontal 
^'Ititiun, — i.e.,  in  Brooa's  centre. 
'  figui*e  on  the  following  page  shows  the  areas  of  the  cortex  eoncerned 
J  ^  use  of  language. 

The  conjugate  voluntary  motions  of  the  eyes  are  tliought  by  Wernicke ** 
•  beninlrolled  by  centres  in  the  inferior  parietal  lobule,  and  hence,  should 
^  U  fuuud  to  be  impaired,  a  suspicion  of  disease  in  this  region  might  be 
nl.  The  impulses  fVom  the  right  inferior  parietal  lobule  turn  the  eyes 
jleiL  Thomson  has  reportetl  ^  a  Ciise  of  depressed  fracture  of  the  left, 
boof  just  beneath  the  boss  in  a  boy  of  fourteen,  in  which  the  only 
I  n'roptom  was  conjugate  deviation  of  the  eyes  to  the  right,  which  waa 
Aj  relieved  by  elevation  of  the  bone  by  tivphiuing. 
tStmars  of  the  occipilat  lobe,  including  the  eonvoluttons  of  the  con- 
iHy  and  the  cortex  of  the  cuneus,  prnduce  bilateral  homonymous  hemi- 
100  ihe  side  opposite  the  lesion  ;  that  is,  a  lesion  in  the  right  occipital 
^'^rodutM's  blindness  in  the  left  half  of  both  eyes,  the  patient  seeing 
ling  which  lies  to  the  left  of  a  vertical  line  directly  in  front  of  him.^'* 
al  vixi<m  is  usually  preserved.  If  the  tumor  lies  in  tlie  left  hemisphere, 
in:iv  develop,  in  addition  to  the  hemianopsia,  a  condition  known  as 
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psychical  blindness,  in  which  a  patient  do  longer  recognizes  faces  or  obJ€ 
fiirmerly  familiar  to  him,  and  this  is  nsually  asswMatcd  with  word-blind-J 
ness.    lu  left-haaded  persons  this  may  result  from  lesions  in  the  right  hen 


Fig.  2. 
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CoRTicxL  Speech  Areaa.  Tbe  convex  surface  of  the  left  hemisphere.  (Ecker.)— The  speeoli  tnm 
of  the  brain.  Lines  parallel  to  /  show  the  motor  area  of  articulate  language.  lesion  of  %iblcb  ptoAnem 
TDotur  (ataxic)  aphasia.  Ltiies  parallel  to  //  show  the  eemwry  area  of  articalate  lamnuee.  lerion  ol 
which  produce.0  sensory  ajihojila  (word-deaf)iefia}.  Lines  pArollel  to  ///  show  Ui«  aeiuoiy  mm cf  wi1l> 
ten  languaKe,  lesion  of  which  produces  word -blind  nets  (alexia^.  The  U*t  tWOWMa  o?ed*p:  eoM^ 
queDtly  word-deafiaeaa  luid  word-bliudnev  often  occur  together. 


sphere.    While  destruction  of  one  occipital  lobe  always  causes  hemianopi^ia, 
its  irritation  is  only  ooL-nsionally  f^jIlowc>d  by  hallucinations  of  light  or  oCH 
sight.     If  these  are  frequent  and  are  the  invariable  precursors  of  uuilatori^^ 
spasms  or  of  general  convulsions  and  are  followed  by  temporary  blindness, 
there  is  sufficient  evidence  of  irritation  of  the  oceii>ital  cortex,  with  nervoil^H 
"discharges"  from  it  similar  in  kind  to  those  occurring  in  the  motor  arrtl^" 
Hemianopsia  tTUuiug  on  gradually,  aller  siieh  attacks  have  occurred  at  inter- 
vals, and  assceiatcfl  with  general  symptoms  of  cerebral  tumor,  would  warrant 
a  diagnosis  of  tumor  of  the  ciecipital  lol>e,  as  in  a  case  of  Segnin.**    A  large 
tumor  of  the  oecijvital  lol>e  may  produce  pi^essure  upon  the  tracts  from  the 
I>arietal  and  central  areas  to  the  internal  capsule,  and  thus  cause  indirectly 
hemiaufesthesia  and  hemiplegia.    These  would,  however,  be  slight  in  degree^ 
and  ap])ear  late  iu  tlie  course  of  the  disease.     Such  a  large  tumor  may  ais<.> 
depress  the  tentorium  cerebelli,  and  give  rise  in  an  indirect  imuuier  to 
hydrocf  plialuH  ami  to  cerebellar  ataxia  with  vertigo. 
The  following  case  illustrates  this  condition  ; 
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Chat  VJ.  (Huguenin, cited  bySeguir*:  Journal  of  Mental  DnJ  Nervous  Di^ases,  1886, 

p,J|.>— A  fem&le,  aged  eight  years,  sutfertd  fmm  heatlnciie,  voiiiiling,  vertigo,  insomnia,  und 

pofnl  ruiivubioDs  for  some  time,  and  then,  an  cxaininatufn,  was  found  t,u  have  double 

iMlBlp^itiii  ud  leil  homonymous  hemiunopsia.     She  went  intu  a  state  of  dementia  and 

Aatopij  tliowed  a  tubercular  tumor  in  the  cuneua  near  the  apex  of  the  right  occipital 

5.  Tumors  in  (he  temporo-ttphenoklnl  lobe  may  Im?  lateut,  Althougli  pliysi- 
utjgists  assigu  the  scuse  of  hearing  to  the  firet  aud  &e<x>iid  temporal  coiivo- 
lulioDs,  and  the  sense  of  smell  and  taste  to  the  uncinate  convolution  and 
bijtpoiainpus,*'  there  are  on  rccoixl  but  few  cases  of  tumor  of  these  parts 
uiQian  which  fonfimi  these  loi.'alizations  of  function.  Tumoi-s  of  the  left 
fintaod  second  temporal  convolutions  in  ngbt-handetl  persona  cause  the 
fonn  of  aea^ry  aphasia  known  as  word -deafness,^  The  patient  is  unable 
io  fttall  the  names  of  objects  or  jK'i-sona,  aud  cannot  understand  what  is 
aid  to  hira,  though  his  power  of  speech  may  be  unimpaired.  Such  imticnts 
waally  talk  jargon  or  misplace  words,  and  frequently  are  unai>le  to  read. 
Thexiuiatiou  of  the  lesion  is  indicated  in  Fig.  2  by  the  linos  parallel  to  //. 
Aether  irritation  of  this  lolx*  may  protluee  sensory  hallnci nations  iu  the 
wufst'of  tumors  remains  to  be  discovered,  though  iu  two  cases  a  tumor  at 
tile  Apex  of  the  tera|xji*al  lobe  has  prmluced  epileptic  seizures  preceded  by 
UMnof  smell*'** 

Thp  following  case  illustrates  the  difficulties  of  diagnosis  of  tumors  in 
lluiurca: 

OmVTT-  (Milb:  Journnl  of  Nervous  and  Mentel  Dise^^ea,  1887,  p.  716)— A  girl, 
tolltvjean  old,  bad  a  fall  in  September,  1886,  after  which  sho  suffered  continuously  from 
^■^idMi,  vhieh  became  very  intense  in  the  oouree  of  six  months.  In  April,  1887,  she 
■d  tfejidiiniess  over  the  right  temporo-fnmlal  region  aud  located,  her  hewdavhe  there.  She 
*uWul  Ui  have  choked  disks,  diluted  pupils,  the  right  being  larger  than  tho  left»  and  it 
••dificuk  t>  fix  her  attention.  At  this  lime  she  was  suddenly  seized  with  paralysis  of 
i  ^Idkarei  und  paresis  of  the  left  leg;  her  speech  became  indistinet,  artieulution  being 
i;  and  there  was  also  slight  paresis  of  the  right  side  of  the  face.  Tliero  was  no 
lorani»tbe£ia.  The  question  of  operation  was  considered,  but  the  kK-aJ  j*yinpt«,>nis 
(tHX  iuch  a«  to  point  t'>  the  location  of  the  difieii?it?.  The  patient  died  in  May. 
Autopsy  showed  a  glioma  of  the  right  temjwml  lolje,  three  inches  antero-poateriorly 
*^>o  iacb  and  a  half  in  other  directions,  within  which  a  hemorrhago  had  occurred. 

8.  Tumors  tying  within  the  Sylvian  fissure  and  alFefjting  the  island  of 
Itcil  prtnluce  nnmenjus  indirect  loml  symptoms, — first,  by  aHk'ting  the 
lcin:«lation  of  the  central  area  througli  pressure  on  tlie  vt«sels  which  pass 
Uvcr  Uut  islan<1,  and,  seeondly,  by  pitAs-sure  upon  the  tracts  which  pass 
the  island.  Extensive  j^mratysis  may  be  due  to  the  first,  and  par- 
to  the  secfiud.  Paraphasia  consists  of  inability  to  use  language 
pn)perly  owing  to  a  misplacement  oi'  wonls,  aud  result-s  in  the  imttent's 
tilking  jai'gon.  More  extensive  pressure  i\\wn  the  island  of  Reil  may 
taim  hemiplegia,  by  l>eing  trausiuitted  to  the  lenticular  nucleus  and  internal 
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It  is  evident  that  tiimora  of  the  cortex  produce  a  large  number  of  local 
aymptoms,  and  tliat  the«^  symptoms  vary  very  ituK-h,  in  accordance  with 
the  area  iu  which  tiie  tumor  lies.  It  is  quite  easy  to  locate  tumors  in  the 
central  area  and  occipital  lol>e.  It  is  very  difficult  to  locate  them  elsewhere, 
unless  they  lie  in  the  left  hemisphere,  when  tiie  form  of  aphasia  piTsent 
may  determine  the  site  of  the  new  gro^rth.  Careful  examination  must  be 
made  in  any  case  as  to  the  condition  of  all  the  functions  of  the  various 
areas,  and  too  great  caution  caunot  be  exertetl  in  determining  the  situation 
of  the  tumor  or  in  recommending  operative  interference.  And  it  must  not 
be  forgotten  that  tumors  of  the  corte.Y  are  not  yet  to  be  differentiated  with 
certaiuty  from  tumors  of  the  white  matter  just  beneath  the  cortex.  Ji 

ADDITIONAL  CASES  OF  CORTICAL   AND  SUBCORTICAL   TUMOB. 


RnOKTSK. 

Wbeag  Reported. 

Sex. 

AOC 

LOCATIOK. 

TrMOB. 

Schweinitz    . 

Medical  News,  li  288. 

M. 

8 

Frontal. 

Tubercle, 

!  Bipdsull  .    .   . 

N.  Y.  Med.  ,Jauni.,xlv.  469. 

M. 

42 

Occipitnl. 

Sarcoma, 

Soltinann  .   . 

Jahrk  f.  Kinderli.,  xx.  141. 

F. 

lA 

Oocipital. 

C^'sticercus. 

H.  Schmidt  . 

Jrthrb.  f.  Kinderb.,  xxii.  353. 

F. 

14 

PurietitL 

Angio-«iirconML 

Charun   .    .   . 

Jour,  de  Med.  de  Brux.,  Janu- 
ary, 188«. 

P. 

7 

Frontal. 

Sarcoma. 

Quincke     .   . 

Deut.    Arch,  f,   Kliu.   Med., 
xHi.,  No.  5. 

M. 

14 

Central. 

Glioma. 

II.  Tumors  of  the  basal  ganglia  are  not  infrequent,  and  may  be  of 
any  variety  or  size.  They  iisimlly  cause  very  marked  symptoms,  which 
are  never  direct  local  symptom.^,  since  little  is  known  of  the  function  of 
the  basal  ganglia,  but  are  indirect  syraptom.s  due  to  invasion  of  the  internal 
capfsule.  It  will  be  remembered  that  many  of  the  fibres  of  the  corona 
radiata  from  the  cortex  pass  out  of  the  base  of  the  brain  iu  the  crus  cerebri, 
which  they  reach  by  travei'sing  the  iuternal  ca[)sule.  This  capsule  contains 
all  the  im|x>i*tant  tracts  connecting  the  corte.it  with  the  body,  and  these  tracts 
lie  iu  the  fallowing  order  from  before  backwards 

(1)  A  tract  from  the  frontal  lobe  to  the  inner  third  of  the  cms  cerebri, 
thence  to  the  basal  gray  matter  of  the  poos,  thence  to  the  cerebellmu  by 
way  of  lis  middle  ]>eduucle. 

(2)  The  spct^'h  tract,  from  the  third  frontal  convolution  to  the  meilulla. 

(3)  The  motor  tract,  from  the  central  convolutions  to  the  middle  thiixl 
of  the  crus,  thence  to  the  jwns  (facial-nerve  nucleus)  and  to  the  spinal  cord 
(latei-al  columns)  by  way  of  the  anterior  pyramid  and  lower  decussation  of 
the  mwhilla. 

(4)  The  muscular-sense  tract,  from  the  jmrietal  convolutions  to  tlie  lem- 
niscus iu  the  tegmentum  of  the  cms,  thence  to  the  spinal  cord  (ix»6teriof 
columns)  by  way  of  the  upixr  decussation  of  the  medulla. 

(6)  The  tactile-sense  tra;ct,  from  the  iiarietal  (?)  lobe  to  the  formatio 
reticularis  of  the  tejimentum,  thence  to  the  spinal  wrd  (posterior  columns), 
(6)  The  visual  tract,  from  the  occipital  lobe  to  the  pulvinar  or  posterior 
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I  of  the  optic  thalamus,  thence  by  the  optic  tract  to  the  optic  chiasm  and 
Fftieoerves. 

(7)  The  auditoiy  tract,  from  the  temporal  lobe  to  the  corpus  genicula- 
mnloniiin],  thenoe  by  way  of  the  lemniscus  to  the  auditory  nuclei  of  the 


Fio.  8. 


ut 


IV.    v..     ,^^ 

hi' 


""■*••  ilnferior- 


^VrtM-  Of  THR  Brain  nHatframniBtie).  to  show  the  tracts  paiaslng  from  ttie  cortex  through  th« 
\  Into  the  cms  and  pons  Varolii,    The  numbers  correApond  to  the  tracts  as  iiiiiabcre<l  in 
!  Cnuots  p*aa  through  the  baaal  gmnglla,  and  Issne  from  the  Internal  capsule  b^Tieath  tho 
ttncttipon  the  base  of  the  brain,  some  entering  thi'  t-nis,  other*  the  tegraeutuin  {T\.    CS.  corpus 
_       A;  OT.  opdc  thalAmuB:  CQA  and  CQP.  corpiu  quadrlgemlnutn  anterior  and  poetertor;  CGEtnd 
^VtoHpittgienlcalAtain  externum  and  Internum ;  L.  lateral  lemulflcus ;  IITlo  XH,  cranlni  nerves ;  CM, 
■awnmlllsre ;  MO,  medulla  oblongata ;  Py,  pyramidal  tract    Dotted  Hues  in  7*  ftegmentum)  In- 
ftpaUkm  of  sensory  tract    The  motor  tract,  after  occupying  the  middle  third  of  the  crus,  issues 
B  Ibe  peam  in  the  pyramid  of  the  meduUa, 


(8)  The  fibres  connect inpj  the  various  areas  of  the  cortex  with  the  optic 
'Ittianius,  which  are  intersjiersed  among  tliese  tracts, 

(9)  A  tract  from  the  occipital  aud  temporal  lolies  to  the  outer  third  of 
»« cn»  otfrebri,  thence  to  the  basal  gray  matter  of  the  pooa,  thence  to  the 
mbellum. 

These  tracts  in  their  passage  through  the  internal  capsule  are  very  liable 
to  be  cotnpresaed  by  turaors  of  the  biwal  ganglia,  aud  their  function  h  then 
iiB|)tired.  If  the  tumor  involves  the  anterior  part  of  the  caj^ule  only,  no 
flBBBgaiiable  symptoiua  are  produced.     If  it  invades  tlte  middle  portion, 
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defective  articulation,  hemiplegia,  or  heraiataxia  may  be  produced.     If  it' 
involves  the  posterior  portion  of  the  capsule,  hemiantesthesia,  hemianopsia,      ,, 
and  poasibly  slight  deafness  are  caused.*'  fl 

The  order  in  which  these  symptoms  appear  will  often  give  a  clue  to  the 
direction  in  which  the  tumor  is  growing,  whether  from  Ivcfore  backward  or 
vice  versa.  From  the  symptoms  it  is  impossible  to  determine  whether  th€^| 
tumor  presses  upon  the  inner  or  the  outer  side  of  the  capsule.  But,  as  a 
matter  of  fact,  tumors  of  the  optic  thalami  and  tumors  growing  in  the 
lateral  ventricle  are  much  more  frequently  found  than  tumors  of  the  len- 
ticular nucleus.  The  distention  of  the  lateral  ventricles  by  fluid  may 
produce  outward  pressure  sufficient  to  impair  the  function  of  both  internal 
capsules^  ^viug  rise  to  slight  spastic  paraplegia;  but  this  is  rare,  as  great 
distention  may  occur  without  such  symptoms.  ^| 

Tumors  of  the  basal  ganglia  usually  distort  the  bmin  and  displace  the^" 
cms  and  pons,  stretcliing  or  compressing  the  crauial  nerves,  which  then 
suffer  in  their  function.     Such  tumors  cause  optic  neuritis  quite  early  iz^| 
their  course,  and  not  iufret|uently  vomiting  and  vertigo  are  more  prominent^ 
symptoms  than  headache.     Localized  spasms  do  not  occur  with  such  tumors, 
but  a  peculiar  athetoid  movement  of  the  opposite  hand,  somewhat  choreic  in 
character,  has  been  noticed  with  tumors  of  the  optic  thalamus ;  and  this 
may  be  accompauied  by  the  maiutcnauce  of  pct^^uliar  forced  positions  in 
the  limbs  of  the  opposite  side.     General  convulsions  are  rare  with  tumors  o£ 
the  ba,sal  ganglia. 

The  diagnosis  of  tumors  of  the  basal  ganglia  is  more  difficult  than  that 
of  tumors  iu  other  regions,  for  the  symptoms  are  complex,  may  be  irregular. 
or  may  even  be  wanting,  as  has  been  tlie  case  in  several  instances. 


CASES  OF   TUMOR  OF  THE   BASAL  GANGLIA. 


Reporter. 


Pye-Smith 
AshW  .  . 
C.  Turner 
Bouohut  . 
Ferrier  .  . 
Senutor .    , 


Where  Reported. 


Neuml.  Centralbl.,  1884,  p.  213. 
Me<lic"rtl  TiiiKvs.  1884,  No,  1799. 
Lancet,  lH8;j,  i.  844. 
Jahrb.  f.  KiiKlHrb.,  xv.  210. 
Mill>«,  PoppfT's  System,  Case  62. 
Charite  Annalen,  xiii.  323. 


Skx. 

Aon. 

M. 

12 

M. 

.3 

P. 

15 

M. 

^ 

M. 

14 

U. 

2 

Tubercle. 

Cnrcinom*. 

Tubetxjle. 

Glioma. 

Tubercle. 


III.  Tumors  of  the  corpora  quadrig^emina  and  tegmentum  of  the 
crura  cerebri  are  rare.  Loss  of  pupillary'  reflexes,  nyfttagraus,  strabismus, 
vertigo,  and  disturl>ance  of  eo-ortli nation  with  stagjp^eringj  gait  such  as  oocut^h 
in  cerebellar  disea.se,  are  the  lueal  symptoms  which  have  been  observedj^l 
Irregular  disturbances  of  sensation  in  the  face  and  Ixjdy  may  be  produced, 
and  also  drafness,  as  the  sensor)^  tnict.s  [m^s  thr<>utrh  the  tegmentum.  If  a 
tnraor  is  m  large  as  to  produce  pivs.'jure  don-uward  uiKin  the  crura,  it  will 
give  rise  to  thii-d-uerve  paralysis  upon  the  side  pressed  upon  and  hemiplegia 
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side.  This  conilii nation  of  symptoms  is  charactoristic  of 
'«rus  cerebri,  and  may  be  produt^ed  I)y  tumors  on  the  biise  as 
nil  as  by  tumors  io  the  tegmentum.  HydTOcephaliis  is  a  freqnent  cora- 
{likttiou.  Optic  neuritis  with  blindness  usually  develoj)s  early  in  these 
mk  Tumors  of  the  pineal  gland  produce  symptoms  similar  to  those 
jut  enumerated.  These  tumors  by  compressing  the  crura  cerebri  may 
nuK  paralysis  of  great  extent. 
Tbe  following  case  is  cited  in  illnstratioQ  : 


L      Ttie ! 

Pfer 


Out  VUL  (Sharkey  :  Spasm  in  Chronic  Nerve-Disease,  London,  1886,  p.  2fi.)— A  lioy, 
years,  received  a  blow  on  the  head  in  1879.  In  'hV&yy  1882,  having  tjono  to  bed 
ilkctwoke  throwing  himself  about,  and  found  himself  partly  paralyzed  in  till  his  limljs, 
ifriiliy  in  right  arm  and  leg,  and  unable  t«>  walk  properly.  His  speech  was  affected 
fc«l  lb*  b«^inning,  and  his  eye.*  about  one  week  after  the  commencenitnt  of  hi«  illne&s, 
Tnaontn  the  limb*  were  noticctl  from  the  first,  and  he  had  lost  control  over  his  bladder. 
BtTO  very  dmwsy,  but  his  niemon'  was  good.  On  odmiwion  in  August  to  the  hospital 
kvwt^thctic'.  but  could  be  aroused.  He  had  weakness  in  the  arms  and!  leg.s,  and  when 
^WkoJ  hi*  legs  seemed  to  drag.  The  most  striking  peculiarity  of  his  condition  was  the 
Bvof  with  which  all  hi?  movements  were  accorap^inied.  The  head,  neck,  jaw!«,  trunk, 
■nMifind  Icgi  were  all  bimilarly  affected.  The  tongue  was  protruded  etmight,  and  when 
IlianlBi  the  mouth  was  drawn  to  the  right.  Hearing  was  normal.  AH  the  muscles  of 
iiiTiUlli  <rere  more  or  le*s  weakened.  There  wa^*  ptosis  on  both  sides,  and  the  internal 
MrtBiflf  die  right  eye  was  markedly  affected,  as  were  also  the  «u|ierior  and  inferior  rtjcti. 
Ijdipupili  acted  normally  ;  the  right  was  larger  than  the  left.  No  anuestheisia  was  present. 
^  M(j(«*  were  normal.  During  the  rest  of  hi*  life  the  tremors  iiioreased,  the  paralysis 
^•M*  more  marked,  and  attackit  of  spasmodic  contraction  of  the  muscles  of  the  limba 
■ttraak  oeeurred  from  time  to  lime.  The  reflexes  became  exaggerated.  He  grew  drowsy, 
«v»cuation»  in  bed.  Towards  the  close  of  life  optic  neuritis  developed.  Ho 
^XQTtmb<n-30,  1882. 

iutopiy  «bowed  a  lai^  caseous  mass  in  the  region  of  the  corpom  quadrigemina,  as  if 
•<^  mto  the  aqueduct  of  Sylvius,  which  wae  much  distended. 

Ouf  tX.  (Hoppe:  Neurol.  Centralbl,  1888,  p.  028.) — A  male,  aged  eighteen  years, 
^•uffered  ai  a  child  from  cerebral  symptoms,  and  four  months  before  his  dcHth  begun  to 
n  .tf  (iccipital  pain  and  occasional  tretuor-like  shaking  of  his  entire  body.     Exami- 
ihowod  double  vision  aud  loss  of  power  of  conjugate  motion  of  the  eyes  upward. 
[Ual  and  failed  to  react  to  liLjht.     Optic  neuritis  on  bc>lh  sides,     liiglit  car  deaf. 
occQiionoUy  from  vomiting  with  the  headache.    All  tbe  symptoms  increased  in 
gradiially,  and  he  becaine  aiminDlent,  lost  control  of  his  sphincters,  and  had  diffl* 
[•%  10  •valtowing      He  developed  bed-sores  and  died. 

Aatopty  «howed  a  aarcoma  of  the  slxe  of  a  pigeon's  egg  in  the  situation  of  the  anterior 
quadrigemina.    The  ventricles  were  greatly  distended. 


OP  TUMORS  OF  THE  CRUUA   CEREBRI   AND    CORPORA  QUAD- 
RIGEMINA. 
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Neurol.  Centralbl.,  188;j,  p.  612. 
Charite  Amialen,  1882. 
Med.  Times  and  Gaz.,  No.  1542. 
Mills,  Pepper'.s  System,  Case  92. 
Mills,  ?epj»er'g  Syatem,  Case  93. 
L<»rul.  Path.  Soc.  Trans,,  1880. 
Glasgow  Med.  Joum.,  July,  1884. 
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IV.  Tumors  of  the  pons  and  medulla,  and  tumors  upon  the  baae 
the  brain  invading  these  parts,  are  quite  common^  and  produce  numerous 
wide-spread  symptoms.  Even  though  the  tumor  be  nnilateral,  the  S)*ra|v 
toms  may  be  bilateral,  the  cranial  nerves  being  imph'eated  upon  the  eide 
of  the  tumor,  and  tfie  motor  and  sensory  traeta  t-o  the  opjK>site  side  of  the 
body  being  at  the  same  time  invaded  before  they  have  croseed  over.  Such 
a  condition  is  known  as  alternating  hemiplegia  or  hemianiestheHia,  and  is 
chamcteristie  of  tumors  in  this  region. 

The  symptoms  referable  to  the  lesion  of  the  cranial  ner\'es  are  the  most 
impfirtant  for  diagnosis,     A  tumor  in  or  upon  the  upjier  half  of  the  |K»n9 
and  involving  the  cms  cerebri  usually  aftects  tfie  third  and  fitlh  ner\' 
prcRlucing  external  strabismus  with  dilatation  of  the  pupil  and  ptosis,  a 
also  tingling,  jmin^aud  anaesthesia  of  the  face,  with  ulceration  of  the  come 
and  possibly  grating  of  the  teeth  during  sleep.    A  tumor  in  or  near  the  lo' 
half  of  the  pons  involves  the  sixth,  seventh,  and  eighth  nerv^es,  caun; 
internal  strabismus  with  contracted  pnpil,  paralysis  of  the  face,  including 
inability  to  close  the  eye,  and  deafness  with  vertigo.     When  the  tumor  lies 
within  the  jions  and  destroys  the  nucleus  of  the  sixth  nerve,  there  is  in- 
ability to  turn  both  eyes  towaixls  the  side  of  the  lesion,  this  nucleus  presiding 
over  the  act  nf  conjugate  movcTneut  of  the  eyes  to  its  own  side,  and  being 
in  fuuctiijual  connection  with  that  nucleus  of  the  opposite  third  nerve  whicJi^ 
governs  the  internal  rectus  muscle.     Loss  of  power  of  conjugate  motion  tdH 
one  side  may  indicate,  therefore,  a  tumor  within  the  pms  aftwting  the  sixth- 
nerve  nucleus.     In  such  a  case,  however,  the  power  of  convergence  of  both 
eyes  is  pi-eserved.     When  the  tumor  lies  in  tiie  [W)ns  or  on  its  surface,  and 
affet^ts  the  root  or  the  trunk  of  the  sixth  nerve,  but  not  its  nucleus,  tliafl 
conjugate  movement  of  the  opposite  eye  is  not  affeettHl,  and  when  the 
patient  attempts  to  lo<»k  towards  the  side  of  the  lesion  the  opposite  eye 
turns  promptly,  while  the  other  remains  fixetl.     This  is  the  most  valuable 
sign  iu  ditferentiating  a  basal  tumor  from  one  within  the  pons. 

A  tumor  invading  the  medulla  oblongata  may  irritate  or  affect  the 
glosso-pharyugcal,  pneumogastricj  sjiinal  accessory,  and  hyjxiglossal  ner\'es, 
producing  difficulty  in  deglutition,  irregular  respiration,  irregular  nr  inter-^ 
mittcnt  pulse,  flushing  of  the  skin,  with  profuse  sweating,  projectile  vomit-" 
ing,  polyuria  or  glycosuria,  retraction  of  the  head  or  rolling  of  the  head 
uiKJu  tiic  |>iIlow,  and,  lastly,  inability  to  articulate  distinctly  or  to  protmdc 
the  tongue  or  to  suck. 

It  is  rarely  that  all  of  these  symptoms  appear  in  a  single  case,  bi 
when  they  do  the  probability  is  in  favor  of  a  tumor  on  the  l«ise,  lyi 
upon  the  side  of  the  pons  and  medulla  and  compressing  the  cranial  tiervi 
alter  their  exit.     Tumors  within  the  jxms  and  medulla  often  cause  remark' 
able  combinations  of  some  of  these  symptoms,  but  space  is  too  limited 
discuss  siich  combinations  here."     It  is  evident,  however,  that  a 
after  affecting  the  nerves  of  one  side  may  extend  to  the  other  side^. 
thus  produce  iu  the  end  bilateral  instead  of  unilateral  symptoms. 
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fion  of  the  tracts  passing  through  the  pons  and  mctUilhi  is 

uce  paralysis  and  aiuestht^ia  of  tlic  linihs.     Usimlly  the 

tadflo  leflexieB  are  exagg:ei'ate(l  in  the  pamlyzctl  linihs,  hut  oceasiuually  they 

m  lost  when  the  tumor  affects  the  pons.    The  paralysis  is  not  usually  total, 

kit  the  muscled  may  l3cconie  rigid  ;  it  is  not  accompanied  by  atrophy,  and 

Mkdectric  reactions  remain  nt>rniiiL     Tlie  antftsthesJa  is  not  cfjnjplete,  as  a 

^■l    The  control  over  the  bladder  and  rectum  is  frequrntly  impaired,  the 

^Hent  being  unable  to  urinate  voluntarily  or  to  restrain  tlie  sudden  emptying 

Vlibe  bladder  when  it  is  full. 

Tumors  of  the  pons  not  infrequently  invade  the  middle  i>ednncle8  of 
tbeoeidbeDum,  which  contain  the  tracts  from  the  basal  gray  matter  of  the 
pn  to  the  cerebellar  hemispheres.  In  this  case  vertigo,  with  a  special 
todmcT  to  fall  or  to  turn  to  one  side,  towards  the  side  of*  the  tumor,  is 
ibtnred.  This  tendency  to  fall  in  supposed  to  he  an  effort  of  the  patient 
to  live  himself,  the  subjective  vertigo  leading  bira  to  think  that  he  is  falling 
twnrd*  the  other  side. 
Tumors  of  the  pons  may  produce  such  pressure  on  the  cerebellum  as  to 

i?erel>ellar  ata.^ia,  but  this  is  very  rare, 
lu  tiimors  of  the  jwns  and  metlidla,  headache,  vertigo,  and  vomiting  are 
pneral  symptoms  most  commonly  observed  ;  optic  neuritis  and  psychical 
iiiT''^  are  often  found,  but  general  eoiiviilsions  rai'cly  occur. 
The  fallowing  cases  are  cited  aa  illustrative  of  tumors  of  the  pons : 


tht  4AiUjpsy  showed  n  glio-ftarcoma  in  I] 
*^  ^  rijhi  »ide,  with  dilatatiua  of  the  ver 


(km  X,  (G.  Middleton;  Glasgow  Medical  Journal,  April,  1888) — A  four-year-old 

«  fiill.  hitting  hid  forehead  und  hIni  die  buck  of  his  hciid.     When  \w  ^ot  up  he 

Land  the  following  night  and  for  several  days  vomited  frequently-    On  the  twelfth 

right  eye  turned  in,  and  he  became  diKajf  «nd  often  fell  in  walking,  falling  most 

Ijrto  the  left  «ide.     In  spealting  hi»  tongue  aeemed  thick,  and  he  could  not  put  it 

It  w».»  then  noticed  that  hU  face  had  little  expression^  that  the  snliva  ran  from  his 

thit  he  httd  internal  stmbii*mu5  of  the  right  eye,  and  thnt  he  titiiggenxi  in  walking. 

wwe  increased  00  both  sides.     Pulse  100;  temjwrnturc  normal.     A  gmdually- 

veftkneM  of  both  aniu  and  both  legs  developed,  and  be  died  suddenly  three 

*■««*•  ■Aertbefkll. 

filtrating  the  pona  und  tnedulla,  more  extensive 

entricle^  with  fluid. 

(km XI.  lOibner:  American  Journal  of  the  Medical  Sciences,  Julr,  1875.)— Glioma 

JUlt»  af^  %\%  and  a  half,  in  November,  1878,  fell  on  the  back  of  bia  bead.    Two  days 

thiibe  had  «  headache,  and  two  weeks  Inter  bis  gait  became  irregular  and  ataxic,  so 

W reeled  in  walking.     He  was  restles.^  at  night,  and  had  beaduche  frequently,  but  no 

or  c»mitipali*m.     In  January,  187-i,  bis  speech  became  indistinct  and  jerky,  and 

>fy  began  to  fail.      In  April  be  hitd  become  very  stupid,  Hnd  hi»  speech  was 

u»d  unintelligible,  though  be  tried  to  talk.     There  w.is  marked  ataxia  of  the  head 

lh«  liml»,  but  no  puruh'Bia  or  anoesLhesin.     There  was  exophthalmusi,  and  all  the 

«f  Um  ♦}-«  were  performed  slowly,  but  tht-re  was  no  disturbance  of  vision.     Hear- 

gond.     Later  in  the  month  be  bud  involuntary  cvacuatious  of  urine,  and  the  left 

»»  dilated.    In  May,  vomiting,  intermittent  pnUe,  dimness  of  vision,  and  paresis  of 

it  muaclca  began,  and  an  nphthalmciacopic  examination  showed  atn>pby  of  the  left 

I  cnngotlon  of  the  right  dUk.     On  the  6th  he  became  comatose,  and  on  tbe  9th  he 
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Antopm/.-^Tiip.  pons  was  found  to  be  enlurged  in  all  directions,  mensuring  two  (ncbo^^^ 
long,  two  und  ii  hu!f  inches  wiilf,  niid  one  und  a  half  inehti*  thick.     In  a  depression  a1< 
its  centre  ran  the  basilar  art«'ry,  which  was  much  strptched.     The  tubercula  quttdngi^mtna 
were  pushed  up  and  fltittened  ;  thy  luiterior  portion  of  the  fourth  ventricle  wb«  occupied  bj 
II  rounded  swelling,  which  wtw  finti  on  the  left  aide  and  clastic  on  the  right  aide.     The  md- 
teriur  pynimids  at  their  entmncc  into  the  pons  were  elevated,  but  their  p«iint  of  cntm 
was  dmp  and  nonnnl.     Microst-opic  examtmition  showed  the  existence  of  small  rt>und  nni 
iHjty^oiitit  cells,  with  i^jninulur  niiitter  in  a  islronm  <»f  thickened  neuroglia,  throughout  th 
jHins.     (lilioniH.)     There  was  an  atix»phy  of  the  optio  nerves.     Lateral  ventricIcB  were  di 
tended  by  senmi. 

Cofie  XJI.  {F.  A.  Miles:  Archives  of  Medicine,  October,  1881.)— Tumor  of  one  hab 
of  pons. 

Female,  nged  seventeen  ]  when  admitted  to  the  hospital  was  so  stupid  that  no  hiftl«Ji 
could  be  obtained.    On  admission  th«?  following  syir.ptotm  were  found:  complete  pamlp' 
and  annsthesia  of  the  left  half  of  the  face ;  ct>mplete  pamlysia  and  partial  anaefithehia  of  li: 
right  ami ;  parens  and  rinpnirment  of  senaaUon  in  the  right  1(^,  though  she  could  wall 
lo»s  of  smell  in  left  nofttril  (tested  by  ainmuniu,  which  indicates  nnteathesia) ;  no  paral 
of  the  tongue ;  loss  of  hpuring  in  the  let\  ear ;  ttital  paralysis  of  the  left  eyeball,  witb 
strabismus,  conjunctiva  and  cornea  acutely  inflanKxl ;   deglutition  difficult,  but  appetL^F 
good;  no  vomitings  pulse  rapid  and  wcnk  ;  tempcniture  vanc^d  s-lightly  from  normal;  i 
voluntary  evacuations.     Her  menial   tWultics  were  so  blunted  that  it  was  impot^ible 
obtmin  reliable  replies.     She  weut  into  a  condition  of  coma  and  died.     (Duration 
fctated.) 

Autopmj. — The  pons  was  greatly  distorted,  and  enlarged  on  the  lefl  side.     It*  sui 
was  noduhir,  and  Its  margins  overlapped  the  nio<lulla  and  crus.     The  lefl  cru*  cerebri 
mIso  ciilargctl,  nnd  nfidulur.     The  left;  pymixiiJ  was  compressed  and  indent^'d,  and  thf  ri| 
pynimid  pushed  aside.     The  (lo<:>r  of  the  fourth  ventricle  was  widened  and  bulged  upw, 
on  the  Iel\  ^id<^     The  tumor  wnus  spherical  in  shape,  occupied  the  left  half  of  the  p(.*o^  « 
hiul  pu.^hed  the  raphe  to  the  right.    Ko  microscopiu  examinatioD.     Ko  deAcriplion 
sections. 

Of  St  XIIL  (J.  C.  Mackenzie:  Cincinnati  Lancet  and  Clinic,  iv.  160.)  —Tumor  of 
half  of  the  ptms. 

Male,  aged  eight.     November  1,  1877,  he  suddenly  fell  down,  and  on  being  helfied 
could  not  6tiuid,  and  tnembled  gristly.     Three  days  subsequently  he  had  a  similar  attjt< 
but  this  did  not  interten;  with  hii«  going  t(t  strhtwil  nW  thw  month.     His  teacher  noticed 
he  was  very  clumsy,  but  did  not  think  him  stupid.     For  throe  weeks  prior  t"  December 
he  euffered  from  darting  pains  ihpjugh  his  head,  oecaBional  vomiting,  and  wenlcness  in 
left  hand.     When  e.vamined  Decemlwjr  12  there  were  fcmnd  occipital  hondache^  right  fai. 
paresis,  liend  inclined  to  thci  left,  ptc»sis  of  left  eyelid,  paresi*  of  left  bund,  and  an  an*t«« 
gait.     In  u  week  the  symptoms  hiid  increased  in  degr«* ;  the  left  pupil  was  dilated,  but  i 
ploiiiis  httd  disappeared  in  the  left,  and  appeared  in  the  right  oy«lid.     His  skin  ww  co" 
pulse  80,  regular;  appetite  good.    There  was  no  intellectual  disturbance.     On  Det'trmbcr' 
vomiting  was  a.>isociatpd  with  the  paroxysmjtl  headiicho.  and  at  the  same  time  hi*  bo' 
mnvod.    His  s;peech  wa.^  indii.«tincl,  and  he  was  very  gaiTul(»us,  talking  conslanUy.    Dur 
Junuiiry  his  mind  bi^camc  much  weakened;  his  special  senates  were  not  impaired ;  stml 
mus  of  the  right  eye  appeared,  the  ptosis  remiiining;  right  half  of  face  became  ana<iih«  t 
he  could  no  Ifinger  stand  or  wulk,  and  his  head  seemed  too  heavy  for  the  mu&olcs  which  « 
ported  it.     The  optic  dislt^  were  nonnnl.     The  left  hemiplegia  became  complete,  aod 
right  ftMiit  was  ki'pt  in  motion  constantly ;  the  pulse  became  irregular  and  rapid,  and 
February  10  he  died  *tf  paralysis  *>f  the  pneumogastric  nerves. 

Aafcpny. — The  right  .aide  of  the  pons  was  much  larger  than  the  lefl;  soft  and 
in  its  entire  extent.     The  change  extended  along  the  middle  cerebellar  peduncle  into 
right  hemi.sphere  of  the  cerebellum.    The  fifth  nerve  could  not  be  traced  through  the  nv 
This  portion  of  the  pons  consiHtcd  (►f  round  and  oval  cells  with  few  nuclei,  in  a  gi»n 
stroma,  with  many  vessels.     The  tumor  was  a  »ofl  glioma,     ^o  sections,  and  no  accU! 
localization. 
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Fourth  ventricle. 


V.  Tumors  of  the  cerebellum  are  of  very  great  importance,  as  they 

trp  frwjuerjtly  met  with  in  t-hildren  and  youth.     In  falls  the  back  of  the 

luad  isnften  injured,  which  may  aecoiint  for  the  greater  frerjiiency  of  tumoi*s 

in  t]j<*  p«jsterior  cranial  fossa.     In  many  cases,  when  tiie  tumor  lies  wliolly 

»itijin  the  oerebellar  hemispheres  and  does  not  encroach  upon  the  middle  or 

'miiiform  lolx?,  thei*e  are  no  local  symptoms  of  cerebellar  di.sea.sc,  and  no 

iHJigtiusis  of  the  situation  of  the  iuti'aeranial  growth  can  be  made.     Small 

^biin»  are  occasionally  found  in  this  region  unexpectedly  at  autopsies,  but, 

^Knde,  such  tumors  give  rise  to  geucnd  symptums.     But  when  the  tumur 

^Bjiiuites  in  the  middle  lobe  of  the  cerebelhim,  or  in  its  growth  invades  the 

^Bdle  lobe  directly,  or  by  pressure  from  a  distance  iuterferes  with  the  eircu- 

^Bmi,4Uh1  function  of  the  middle  lobe,  characteristic  Incal  symptoms  ap|itear. 

Hdhne  of  the  appearance  of  these  local  sym|itnms  io  relation  to  that  of 

(^gmcral  symptoms  should  lye  noticed  ;  for  if  they  appear  ver>'  early  the 

iMDor  is  iindoubte<lly  in  the  middle  lobe,  while  if  they  appear  late  the 

taDor  hM»  inx-aded  the  middle  lol>e  after  growing   for  some  time  in  the 

■flii^herpi. 

The  cbaracteristic  local  symptoms  of  cerebellar  tumur  are  vertigo  and 
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oerelx'Uar  ataxia."     The  vertigo  is  more  constaDt  than  in  tumors  elsewhere, 
is  more  severe,  and  is  usually  always  in  the  same  direction.     The  i>atient 
has  a  subjective  sense  of  falling  or  turning  about,  and  grasps  for  sup]x>rt|^H 
or  sinks  into  a  chair  or  to  the  tloor.      The  sensatiun  is  so  distressing  that^l 
the  eyes  are  closed,  the  patient  is  too  bewildered  to  talk,  and  may  be  madc^ 
faint  and  nauseated  by  the  giddiness.     The  vertigo  otx'urs  in  attacks  witl^^ 
severe  headache,  hut  sometimes  persists  between  the  attacks  in  a  lighte^c^ 
degree.     It  is  not  to  be  ascribed  to  disturbance  in  the  movements  of  th^^ 
eyes,  though  this  symptom  may  be  present,  but  is  a  direct  symptom  of  soni        _. 
derangement  in  the  mechanism  of  equilibrium.      It  is  known   that  tl^^^i 
central  nervoits  connections  of  the  semilunar  canals  of  the  ear,  which  ^'^^    -^ 
us  the  impressions  of  position  in  space,  are  in  the  cerebellum,  to  whir^z^^-, 
they  pass  through  the  auditory  nerve,  and  the  vertigo  is  ascribed  to  tHT^ 
disturbance  of  this  mechanism. 

The  second  characteristic  symptom  of  cerebellar  disease  is  eerebells  W^X 
ataxia.     This  consists  of  a  staggering  gait,  which  reminds  one  of  the  jjm  ■-,■*■ 
of  an  intoxicated  person,  the  steps  being  irregular  iu  length  and  positi»>  Wzi 
and  the  body  swaying  from  side  to  side.     It  cannot  be  mistaken  for  t"^^ 
gait  of  Itx'omotor  ataxia,  as  in  that  the  steps  are  of  equal  length,  the  fe^*^ 
are  raised  high  and  statufxtl  down,  and  the  patient  watches  his  feet  cacM:  .fla 
fully  in  walking.     Should  any  doubt  arise,  however,  it  am  be  resolved  T 
testing  the  knee-jerks,  which  arc  lost  iu  Incomotor  ataxia  and  preserved       -K 
exaggerated  in  cerebellar  tumoi-s;  and  also  by  testing  the  ataxia  of  the  fe^^ii 
with  the  patient  in  a  recumbent  posture,  for  in  locomotor  ataxia  the  ind^^^a 
ordination  (lersists  in  any  position,  while  iu  cerebellar  ataxia  the  co-orc»»^ 
nation  is  |i<L»rfect  except  when  the  patient  stands  without   sup|K>rt  to  t  T^Bf/j( 
back.     The  patients  frequently  ascril)e  the  irregular  gait  to  the  vertigo,  hr    — «f^ 
as  each  of  these  symptoms  may  l)e  ]»reseut  without  tli^  other,  they  must         6el 
considered  as  independent.     The  cerelx'llar  ataxia  is  due  to  a  disturbair~3oe 
in  the  mechanism  of  efjuilibriuni  in  so  far  as  ft  depends  u]>on  impressicr'^flB 
coming  to  the  brain  from  the  muscles  of  the  back  and  trunk  and  legs,  all    <jf 
which  are  re<x*ived  iu  the  eerebcllunii.     It  may  be  so  severe  that  the  jm(i«-^«f 
cannot  stand  alone  or  even  sit  up  in  Ix'fl.      If  the  tumor  invades  eitlter 
middle  |M'duncle  of  the  cerebellum,  the  teudeucy  to  fall  to  one  side  is  v^ij 
marketl,  though  it  is  not  yet  certain  whether  the  jifltient  falls  to  or  from  the 
side  of  the  tumor.     In  the  large  majority  of  cases  recorded  I  he  t<?n<lt'nov 
has  been  to  fall  towawls  the  side  of  the  tumor. 

The  cerebellar  ataxia  is  not  necessarily  accompanied  by  paralysis  or  hj 
loss  of  muscular  .sense  in  the  extremities,  but  these  symptoms  are  not  infre- 
quently devclopcil  when  the  tumor  exerts  pressure  downward  ujxm  the  (wo* 
and  medulla.  They  appear  in  the  limbs  opposite  to  the  side  on  whiohJ 
pressure  is  made.  Such  pressure  may  also  cause  vomiting  and  nystain^i"' 
and  strabismus,  all  of  which  are  commfm  symptoms  in  cereMlar  aW^'M 
Occipital  headache,  mental  disturbances,  and  optic  neuritis  are  gene 
symptoms  of  cerebellar  tumors,  which  apjiear  early  in  the  course  of 
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m,  Tumore  in  the  cerebellum  usually  produce  symptoms  of  disturbance 
/ttOctacND  in  the  cranial  nerves,  because  in  their  growth  they  invade  the 
e  of  tkw  brain  or  displace  the  pons  and  medulla  to  one  side. 
The  least  frequent  symjitoms  of  cerebellar  tumor  are  spasm  and  general 
porviUsions,  though  occasionally  retraction  of  the  head  and  rolling  move- 
iliof  the  head  upon  the  pillow  have  bix'u  observed.     Tbey  are  probably 

symptoms  of  affection  of  the  medidla, 

A.  very  frequent   complication  of  oerebellar   tumor  is  hydrocephalus. 

tlus  is  expbiineil  by  the  pR\ssure  of  the  tumor  directly  upon  the  veins  of 

^dttlei  or  on  tiie  fourth  ventricle,  the  former  producing  venous  congestion, 

Bid  the  latter  preventing  the  free  movement  of  fluid  between  the  ventricles 

ilnck  nems  to  be  necessarv.     Disteutioii  of  the  lateral  ventricles  may  cause 

^iftfimts  great  enlargement  of  the  head,  and  even  as  late  as  the  thirteenth 

5*»y the  cranial  sutures  liave  been  separated  by  such  intracranial  pressure 

(SteSJa).    Such  distention  gives  rise  to  headache,  optic  neuritis,  and  mental 

^^saiairiDcnt :  hence  the  frequency  of  these  symptoms  and  their  ea.r]y  ap- 

.^^uiaw  in  cerebellar  tumors. 

The  following  cases  illustrate  the  symptoms  of  eerebt^llar  disease,  and 

^^^ ♦/ idditional  interest  as  they  are  the  only  cases  on  reronl  at  present  in 

^^iidi  u  ittempt  at  the  removal  of  cerebellar  tumors  in  children  has  been 


(Wr  JT/F:  (Bennett  Moy :  Lancet,  April  16, 1887,  i.  7(>8.)— Male,  aged  Beven,  suffered 
JljBil,  ItHM,  from  headache,  chiefly  fmtiUilf  and  vomiting ;  thon  i^mduu!  failuro  of  ^ight 
,,  and  in  July  ho  was  nearly  blind.  In  July  paralysis  of  ih«  right  isixtli  n<>rve 
,  aad  the  eye*  were  turned  Ur  the  left,  Opiit:  neuritis  wilh  thrn  found  in  bi>th 
At  ihi*  time  the  ^ait  became  affected  :  he  statjgfred,  and  tended  to  fall  baekwurd  and 
ttitclt.  HU  mind  waa  clour.  In  August  tht?'  heudache  and  vomiting  becatne  ^vere, 
OBoU  Dot  ttandt  and  the  head  was  retracted.  In  Oct^>ber  he  bad  lieeomc  totally  blind, 
t  BTKa^uc  had  appeared.  There  was  loss  of  knee-jerk  on  the  right  side,  and  general 
Willi  gneat  emaciation. 
U$  VM  then  operated  up<»n  by  Mr.  May.  The  cerebellum  was  exposed  on  the  right 
<i  Ik*  median  line,  and  Hpf>cun^d  to  be  hcaltliVT  but  bulged,  and  waj  felt  to  he  hard  at 
ipiL  Alter  incision  at  this  spot,  a  tumor  was  felt  one  inch  below  the  surface.  This 
iiq;  out  wttli  the  handle  nf  a  spoon.  It  wiw  larger  than  a  pigeon's  egg,  hard  on  the 
iog  at  iU  centre.     Hemorrhage  was  slight,  but  the  child  died  of  shock  u  few 

(km  XV.  ^Honley:  British  Medical  Jounml,  1887,  i.  865.)— Male,  aged  eighttM'n,  had 

•^•dfttmi  beadachc,  vomiting,  optic  neuritis,  iner^'using  weakness  of  all  his  limbs,  e^pe- 

"ijaftlw  left  arm  and  leg,  vertigo,  and  typical  wtaggering  gait  of  cerebellar  disease.    Ho 

M  v^Upioid  attacks,  with  turning  of  the  hi-ad  und  eyes  to  the  right.     His  mental 

•M  fCKid,  but  he  was  much  emnciated  and  hud  been  in  bed  a  year.    Dr.  Ba^tian  made 

'^l^lliioiis  of  a  tumor  involving  the  right  U>be  of  the  cerebellum,  iind,  «s  it  buHt  rej»ort, 

''  H  rfil*y  attempted  ita  removal.    AlXer  tn'pUining,  h  tubercular  tuinor  w«a  fdund  in  the 

'»M  i/iii«  of  the  cerebellum  and  removed.     It  weighed  seven  drachms.     The  patient  sank 

If,  and  died  nineteen  hours  nfter  the  operation. 

flW  jrr/.  (Suckling  :  Lancet,  1887,  ii.  GSfi. )— Female,  aged  twelve,  complained  of  head- 

bt  uk}  ramiting  for  eighteen  months,  and  then  for  nine  months  of  increasing  weakness 

#A»  rtpfht  mrm  and  leg,  and  then  for  three  numths  of  severe  frontal  pain  over  the  right 

r>arinif  the  Ia«t  month  she  had  nnticed  an  iniibility  to  turn  the  eye*  to  either  side, 

locb  double  and  dim  vision.     On  admissiun  to  the  hoepital  the  leO.  pupil  was  found  to 
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be  larger  than  the  right;  there  was  nystagmus  on  any  attempt  at  movement  of  the  eyes; 
there  wtw  loss  of  con]uffat«  motion  of  eyes  to  the  right,  and  impairment  of  motion  to  the 
left;  there  was  great  impairment  of  vifiion,  with  double  optic  neuritis.  Weakness  of  the 
rigbt  extrwmitiofl  with  tliminutiuD  of  knoe-jerk,  staggering  gait  with  tendency  to  stagger  to 
the  right  and  to  fall  forwiird,  uud  marked  tremor  of  the  right  unu  on  any  motiun,  were 
found.  There  was  a  slight  piiralysit*  of  the  left  side  of  the  face,  but  the  tongue  deviated  to 
the  right.  Headache,  vertigo,  and  vttrniting  were  very  severe  and  constant.  The  diagnosis 
of  cerebellar  tumor  was  made,  and  an  operation  waa  confiidenxl  advisable. 

The  occipital  bone  was  trephined  over  the  left  aide,  and  the  cerclbellum  exposed.  It 
bulged  out  of  thy  wound,  uod  its  tissue  appeured  ditrker  and  ^A\ot  thati  normal.  A  part  of 
the  cerebellar  substance  wfis  cut  away,  and  the  wound  was  dressed.  The  patient  went  Into 
a  state  uf  collapse,  and  died  of  exhaustion  in  forty-eight  houi>:  Tlie  autopey  showed  that 
the  glioma  bad  occupied  the  entire  left  lobe  of  the  cerebellum  und  had  invaded  the  middle 
lobe  also. 
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8»roomft, 
Sarcoma. 
Glio-sn  rooms. 
Tubercle. 
Tumor. 
Glioma. 
CvHfcj. 
CVK-ma. 
Glioma. 
Tubercle. 
Tubercle. 
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Glioma. 
Tubercle, 
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Tumors  upon  the  bum  of  tlie  bmin,  including  aneurisms,  prt»duoe  Itical 
symptomH  rcferable  to  disturbance  of  function  in  one  or  more  of  the  cranial 
nerves,  and  to  pressure  niKiu  tbc  crura  cerebri,  pons,  and  medulla.  The 
symptoms  of  tumor  in  the  anterior  fosaa  will,  therefore,  be  those  of  tumor 
in  the  fruiital  lobe  ;  in  the  middle  fos.s{i,  of  tumor  of  the  Imsal  ganglia  and 
crum  ccrt*bn  ;  in  the  posterior  fossa,  of  tumor  of  the  pon^s  and  nietlulla. 
It  is  often  impfjssible  to  differentiate  a  tumor  pressing  u^wo  these  parts  of 
t!ie  brain  fmni  a  tumor  within  these  parts  ;  and  ifi)r  such  finer  distinctions 
nf  ItR-ali/iition,  which  are,  after  all,  of  no  practical  importanoe,  the  reader 
is  relerix^  to  8t>ecial  works  on  neurology. 
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DIFFERENTIAL   DIAGNOSIS. 

TW  diagnosis  of  the  txisfewe.  of  a  brain-tumor  is  to  be  made  from  the 

pwDoe  of  the  general    syni|itoras,  taken    iu   t'ouneetino   with    any   ItKtil 

^jnoptoiDS  preseDt*  and  stodiwl  carefully  as  to  their  nuxle  of  development 

Hpi  progre9&     The  diagnosis  of  the  situation  of  the  tumor  may  often  be 

^Httdefiom  a  consideration  o^  the  IcmuI  symptoms, — their  ortler  of  ap|>ear- 

^iBce  and  method  of  extension,  and   their   wimbiuation,  being  sometimes 

■Soeot  to  make  this  diagnosis  eertaio.     It  is  to  Ik?  remembered,  however, 

tiiBt  tamers  in  certain  locations  may  not  give  rise  to  recognized  disturbances 

ofm  wrebral  fiinction,  and  hence  that  local  symptoms  may  be  absent. 

h  is  &!»>  lo  be  rememljcretl  that  some  local  symptoms  may  be  produced 

indipeetly,  by  pressure  or  disturbance  of  circulation  by  a  tumor  at  a  distance 

tlie  area  aSected,  and  hence  caution  is  to  he  exercisetl   in  studying  the 

symptoms.     The  diagnosis  of  the  variety  of  tumor  present  may  be 

at  by  a  consideration  of  the  facts  mentioned  iu  the  section  ou 

'piiiology.     The  diagnosis  of  a  brain-turaor  should  not  be  made  without 

IMiideriiig  the  possibility  of  the  presence  of  braiu-abscesSj  of  tubercular 

itiB,  of  chronic  hydiXK-epbalus  with  atrophy  of  tlie  brain,  and  of 

hemorrhage/ 

The  symptoms  of  hmiii -abscess  may  be  the  same  iu  kind  as  those  of 

bmin-tamor,  since  both  produce  an  increase  of  intnu-rantal  pressure  and  a 

{vu^rasiive  de^tructiou  of  brain-tissue.     In  their  origin,  mode  of  develoi>- 

•bH,  progrftss,  and  termination,  however,  there  are  not  infrcfjuently  marked 

^Soenees,       Braiu-ab.>3CL'.ss  dfveloj>s  very  frequently  in  eorijunotion  with 

ippuraiive  aifet^tions  of  the  inner  ear  and  of  the  nasal  and  orbital  cavities, 

with  caries  of  any  of  the  cranial  bones  which  lie  iu  contact  with  the 

les.     These  rarely  occur  prior  to  the  development  of  bmin-tiinior. 

The  symptoms  common  to  tumor  and  abscess  may  develop  atler  a  blow  on 

lil^baid,  but  when  the  condition  is  one  of  abscess  the  symptoms  apjTear  iu 

Jtere  rapid  succc^ioii,  witli  greater  severity,  and  more  frequently  witli  lever 

tliia  when  die  condition  is  that  of  tumor.     Furtlxermore,  the  symptoms  of 

ifancwaflor  appearing  suddenly  often  subside,  the  abscess  becoming  latent 

ttid  all  symptoms  disapix'aring  for  months  or  years,  and  then  bn^k  out 

%QUD  witii  suddenly  fata!  termination.     Tliis  course  contrasts  markt^lly  with 

tliai  in  a  case  of  tumor,  where  a  gradual  progress  with  slowly-increasing 

iitensity  of  all  the  symptoms  is  found.      The  w)nstant  athlition  of  new 

■rmptoms  ia  usual  in  tumors,  and  a  temporary  remission  ratlier  than  inter- 

inflnoo  of  the  symptoms  is  the  rule  when  the  progress  is  not  continuous. 

Tboe  niay  also  l>e  stmie  pnjints  of  distinction  found  in  the  individual  symp- 

Ibbul     Thus,  headache  is  more  severe  and  paroxysmal  with  tumor;  optic 

fiointia  is  much  more  commonly  found  with  tumor ;  mental  changes  are 

gradual  and  winstant  with  tumor;  and  local  symiitoms  are  slower  iu 

and  more  apt  to  develop  with  tumor.     A  compliciitiou  of  tumor*  not 

tB^requentp  is  cerebral  hemorrhage.     Meningitis  is  the  usual  complication 
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of  abscess.      I>astly,  a  diu-atioii  of  froni  one  to  two  years  with  symptomi 
•'oustantly  present  jwints  rliret^tly  to  tumor. 

7\ibereuiar  inenin^ilis  is  under  certain  circumstanoes  easily  mistakeu  for 
L-erehral  tumor.  This  is  not  true  of  the  orcliuaiy  cases  of  tubercular  men- 
ingitis with  acute  hyclRwephalus,  which  develop  marked  sv'raptoms  rajjidly 
and  terminate  fatally  within  four  or  six  weeks.  But  there  are  a  number  of 
cases  of  tuljercular  meningitis  which  present  a  chronic  course  with  gradual 
progress,  and  in  which  the  diagnosis  from  tubercular  tumor  is  almost  im- 
}>ossible.  It  is  true  that  the  symptoms  often  develop  rapidly  in  these  cases, 
and  yet  this  is  sometimes  apparently  the  vase  in  tumor  ;  fur,  unle«  a  patient^ 
is  carefully  watched,  the  early  symptoms  of  tumor  may  escape  not  ice  forH 
some  time.  The  symptoms  of  chronic  tul)ercular  meningitis  may  be  tlie 
same  as  those  described  as  general  symptoms  of  bruin-tumor  ;  but  the  head- 
ache is  less  severe  iu  meningitis,  and  more  continuous  ;  tliere  is  more  likely 
to  be  hypersensitiveness  to  light,  sound,  or  touch  in  meningitis;  and  optic 
neuritis  develops  less  frequently,  leas  rapidly,  and  with  less  intensity  than 
in  tumor.  Tubercles  upon  the  choroid  are  found  more  fre^piently  in  men- 
ingitis than  in  tubercular  tumor.  It  is,  of  course,  understood  timt  a  local- 
ized meningitis  may  give  rise  to  the  same  symptoms  as  a  small  tumor,  and 
then  the  differentiatiou  is  impossible.  This  is  more  common  about  the  heee 
of  the  brain,  in  the  region  of  the  cranial  nerves,  thau  elsewhere.  It  is  also 
to  be  remembered  that  a  chronic  progressing  meningitis  may  develop  iu  the 
vicinity  of  a  tumor."  Here,  again,  the  diagnosis  will  be  im|x*ssible.  X 
gradual  subsidence  of  the  symptoms,  with  recovei^',  will  point  to  mcningit 
rather  than  to  tumor. 

Chronie  iiifdrovephahts^  while  not  infrecpiently  the  restdt  of  tumor  or 
meningitis,  may  be  due  to  a  chronic  iuHammatiun  of  the  epeudyma  of  the 
ventricles.     It  then  advances,  and  the  fluid  within  the  ventricles,  producing 
pressure  upon  the  bmin,  causes  atrophy.     The  course  is  chronic,  and 
general  symptoms  are  those  of  cerebral  tumor.     The  h*cal  .symptoms,  how 
ever,  differ  in  some  res|>ect3  from  those  of  tumor.     Spastic  jmralysis  di 
velops  with  chronic  hydrocephalus  without  localized  s|)asms,  and  is  alway 
bilateral  ;  the  lower  limbs  are  affected  more  intensely  than  the  upper.    Th* 
child  presents  the  extended,  adducteil,  stiif  legs,  with  overlapping  kne 
rigid  muscles,  increased  tendon  reflexes,  and  the  spastic  gait,  so  familiar 
a  secpiel  of  Pott*s  disease ;  and,  in  addition,  the  hands  move  without  pro{>er 
oo-ordi nation.     As  the  disease  pnjgressts,  the  crui"a  cerebri  and  {hjus  may 
be  displaced  by  the  pressure  of  the  fluid,  and  irregular  symptoms  due  b 
stretching  of  the  cranial  nerves  may  appear.     These,  with  the  paraplegi 
may  lead  to  a  suspicion  of  a  tumor  of  the  pons  or  base  of  the  brain,  and' 
only  by  the  order  of  development  of  tlie  symptoms  can  the  diflerentiatioo 
be  made. 

The  diagnosis  between  cerebral  tumor  and  cerebral  hemorrhage  will  be 
neoessary  only  in  a  few  cases  in  which  the  onset  of  the  symptoms  has  lyeen 
very  sudden.     There  are  a  few  cases  of  tumor,  chiefly  glioma,  in  which  the 
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erowth  has  been  latent  for  some  time,  and  has  theu  giveu  rise  siiddetilj^ 
*Aer  &  blow  ou  the  head^  or  exposure  to  the  siiu,  or  SfJtne  other  accideatal 
ialoeDcef  to  well-marked  symptoms.  These  are  usually  butli  genem!  and 
)««l,iiiore  notioeably  the  latter.  The  suspicion  of  a  tumor  will  be  aroused 
if  after  5tich  an  a|5opleetic  stroke  the  symptoms  persist  and  iucreai?c  iustead 
•f  nheiding^  and  if  headache,  convulsious,  and  uptio  neuritis  appear. 
HaOMirrhage  alone  never  gives  rise  to  the  last-nam£*d  symptom. 

The  diajrnosis  between  r-erebml  tumor  and  cerebral  syphilis  needs  little 
ttftntioQ  in  patients  below  ttie  a^e  of  fiil<>eu,  as  we  have  see2i  that  cerebral 
fffhilis  ifl  rarely  found  in  youtli.  The  history  of  the  ease,  the  noeturual 
ptin,  ami  the  signs  of  sypliilis  will  in  any  ease  aid  iu  tlie  differentiation. 

U  is  neeeaaary  to  meutiou  that  chronic  Bright*s  disease,  ehTOnic  Icad- 
pMOQiag,  and  autemia  with  iiypermetropia  ha%e  been  mistaken  for  brain- 
tOMT;  but  a  knowletlgeof  this  fact  is  sullieieut  to  warrant  sueh  appruj>riate 
iofaligatious  as  will  enable  any  careful  physician  to  avoid  similar  mistakes, 

PROGNOSIS. 

It  is  necessary  in  all  ea.s^^s  of  brain-tumor  to  give  an  aksolutely  nn- 
Itvorable  prognosis.     Sp"j!itantH>us  i'eci>very  does  uot  occur.     The  ease  goes 
[w»  »ith  greater  or  less  rapidity  to  a  fatal  termination.     The  average  dura- 
liitwo  years  from  the  onset  of  the  general  symptoms.     The  only  pros- 
I  of  recovery  lies  in  the  possibility  of  the  removal  of  the  tumor  by 
;i«l  interference.     The  only  exception  to  this  rule  is  in  the  case  of 
Wiilitic  growths,  whieh  ai'e,  however,  nire  in  childhood. 

Tlie  manner  of  death  is  usually  as  follows.     The  general  symptoms 

'  In  intensity  and  wear  out  the  strength  of  the  iiatient,  %vho  gradually 

» emaciated  and  sinks  into  a  state  of  .«itnjior  or  cnma,  iu  which  a  series 

li^cwiviiUions  occur  and  terminate  fatally,  or  iu  which  there  ixx-urs  a  i^ai^aly- 

'<rfthf  rKspiratory  nieelianisra,  the  heart  continuing  to  beat  for  teu  or 

[''flilliiriy  minutes  after  breathing  has  cea-setl.     Oivasionally  death  occurs 

rlrom  cerebral  hemorrhage,  and  rarely  sudden  death  without  known 

IIKen  known  to  occur.    The  danger  of  sudden  death  in  these  cases 

always  be  revealed  to  some  member  of  the  family  of  the  patient, 

Uu  ooourrence  after  the  adoption  of  some  harmless  thera|wutic  procedure 

'lead  to  mistaken  accusations  regarding  the  effect  of  ix*medie». 


TREATMENT. 

lo  syphilitic  tumors  or  in  cases  where  syphilis  is  a  possibility,  an  active 

of  mercurial  inunction  with  gray  ointment,  followed  by  the  continued 

of  large  dnees  of  iodide  of  potassium,  lieginning  with  ten  grains  three 

daily,  and  increasing  a  grain  a  day  until  si.xty  or  eighty  grains  three 

A  day  are  lieiug  taken,  is  indicated, 

1  tubercular  tumoi^  the  prompt  employment  of  forced  fatty  diet,  with 

1,  or  ood-liver  oil ;    country  air  and   life  out  of  doors  iu  a  proper 

ate;  and  the  continued  iiae  of  iodide  of  potassium   iu  teu-gmin  to 
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twenty-grain  doses  three  times  daily,  together  with  tonics  of  all  kindsj  may 
be  tried. 

In  all  other  forms  of  turaor  it  is  customary  in  this  oouotry  to  adraioister 
iodide  of  potassium  in  large  doses,  and  in  the  experience  of  Seguin  and 
others   fuvurable  results  have  occasionally  occurred.     It  affoitls  tlie  onlyj 
means  of  h(ipe  in  those  tnraors  %vhich  are  inaccessible  to  surgical  iuterferenc 

The  surgical  treatment  of  tumors  of  the  brain  is  a  subject  too  large 
extended  discussion  here,  and  is  also  a  subject  upon  which  facts  are  so  cou-« 
stantly  and  rapidly  accumulating  that  statements  made  now  are  likely  tol 
need  revision  in  a  very  short  time.*     At  the  present  time  it  seems  possible 
to  remove  tumors  from  any  part  of  the  cerebral  convexity  or  any  part  <jf  ^|| 
the  great  longitudinal  fissure.     This  includes  tumors  of  the  cortex  and  ™ 
tumors  of  the  centrum  semiovale  which  lie  just  beneath  the  cortex  and  do 
not  invade  the  basal  ganglia.     When  the  diagnosis  of  a  tumor  in  thes6^|| 
regions  is  arrived  at  witfi  any  degree  of  certainty,  an  attempt  at  removal  is^^ 
indicated.     In  many  cases  of  tumor  in  the  central  and  o<x;ipital  regions  an 
early  diagnosis  is  possible ;  and  in  such  cases  the  operation  should  be  dou<^H| 
as  soon  ai*  the  diagucvsis  is  reached,  provided  the  case  is  one  considered  suit- 
able for  oiieration.     The  question  of   removing  tulxjrcular  tumors   is  au 
open  one,  German  authorities  disapproving**  and  English  authorities  urging^! 
the  proccilure."     The  difficulty  of  removing  all  parts  of  a  tulK-rcular  grow^h» 
and  the  liability  of  iiecurreuce,  as  well  as  the  unfavomhle  condition  existing 
ID  a  tuliercidar  patient  for  any  oi>eration,  must  be  admitted  j  yet  successful 
operations  are  on  reconl, 

A  more  important  question  to  be  decided  is  in  regard  to  the  existenc 
of  a  tumor  so  clearly  defined  from  the  brain-tissue  as  to  allow  of  removals 
An  infiltnited  sarcoma  or  glioma  might  be  reachetl  by  the  sui^eon  which 
could  not  be  cut  out  without  great  destruction  of  brain-tissne,  and  wbtisc 
limits  could  not  be  determined.  As  a  matter  of  fact,  sucii  infiltrating 
tumors  are  usually  quite  vascular,^-at  any  rate,  much  more  vascular  than 
the  hard,  encapsulaterl  saiToma  or  glio-sareoma  or  cerebral  cyst.  The  evi- 
dence of  vas<'uhirlty  Iti  a  tumor  is  markeil  variability  of  cerebral  symp- 
toms, dej>endcut  on  or  in  evident  connection  with  those  caiLses  which  alter 
the  hloo<l-supply  of  the  brain  nr  the  general  vascular  tone.  For  example,^ 
if  hot  baths,  warm  or  cold  douches  to  the  spine,  stimulants,  the  changes  oi 
weather,  such  drugs  as  produce  marked  changes  in  arterial  tone,  have  ver 
marked  effect  npon  the  symptoms,  either  in  decreasing  headache,  cerebral 
sensations,  vertigo,  vomiting,  or  sjjasms,  or  in  increasing  them,  it  is  evident^— 
that  the  symptoms  var)^  with  the  state  of  the  blotxl-supply.  It  may  thev^l 
be  conchidwl  that  the  new  growth  is  vastnilar,  and  such  a  vascular  tumor 
is  more  likely  to  be  an  infiltrated  tumor  difficult  of  rr-moval.  All  tumors, 
it  is  true,  produi-c  increase  of  intracranial  pressui-e  and  variations  in  the 
oerebral  circulation,  but  in  hard  encapsulati?d  tumors  the  symptoms  are 
much  more  tYinstant  and  less  liable  to  variations  of  the  character  described. 
Such  tumoi"s  may  be  removeil  easily  and  safely  when  accessible.**'  *' 
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When  the  table  oo  }>age  551  is  studied,  it  appears  that  fifty-six  of  the 
tumors  tabulated  were  situated  in  the  cortex  and  centrum  semiovale  of* 
the  cerebral  hemispheres. 

Since  tiimors  in  these  parts  are  the  only  tumors  which  can  be  reached 
by  the  surgeon,  it  becomes  a  matter  of  interest  to  analyzx;  these  fifty-six 
tumors,  with  a  view  to  ascertain  how  many  of  them  could  have  been  re- 
moved. A  careful  study  of  the  histories  of  these  cases*  showed  that  in 
sixteen  of  them  the  tumor  could  not  have  been  diagnosticated  during  life, 
or  have  been  reached  by  a  sur|?eon.  Of  the  i-eraaining  forty  eases,  nineteen 
could  have  been  successfully  diagnosticated  and  removed.  The  remaining 
twenty-one  could  not  have  been  accurately  located,  from  the  symptoms 
present,  and  hence  in  these  the  necessary  indications  for  an  operation  were 
wanting.  It  is  therefore  evident  that  of  the  two  hundred  aud  ninety-nine 
cases  eighteen  j>er  cent,  were  in  a  part  of  the  brain  open  to  surgical  inter- 
ference, and  ouly  six  jier  cent,  could  have  been  successfully  removed. 

The  question  arises  whether  tumors  in  other  locations,  coostituting  the 
remaining  eighty-two  per  cent.,  are  inaccessible  to  the  sui-geon.  It  must  be 
confessed  that  it  seems  impossible  at  present  to  remove  tumors  of  the  cere- 
bral axis  (thirty-four  per  cent,  of  the  eases).  These  tumors  lie  too  deep  to 
be  reached  by  the  surgeon,  or  they  lie  in  and  about  imjjortant  cerebral 
tracts  whose  division  during  their  removal  would  be  absolutely  contra-indi- 
cated, as  dangerous  to  life»  or  as  entailing  permanent  disability  or  paralysis. 
The  most  sanguine  of  surgeons  might  well  refuse  to  interfere  in  sucli  cases. 

In  regard  to  tumors  of  the  cerebellum  it  is  as  yet  too  soon  to  make  any 
absolute  statements.  It  has  been  shown  that,  while  the  diagnosis  of  a  tumor 
in  the  cerebellum  is  comparatively  easy^  it  is  very  difficult  to  determine  in 
which  hemisphere  of  the  cerebellum  the  tumor  lies.  This  must  be  settled, 
if  at  all,  through  a  study  of  indirect  local  symptoms,  such  as  those  of  dis- 
tant pressure  on  the  puns  aud  cranial  nerves^  which  often  mislead.  Again, 
the  cerebellum  presents  but  one  of  its  three  surfaces  to  the  cranial  bones, 
aud  lies  in  such  a  small  space  under  the  tentorium  that  auy  displacement 
for  exploration  is  impossible.  If  an  ojwration  for  cerebellar  tumor  is 
undertaken  and  no  tumor  ap[X!ars,  the  tumor  may  be  scare  lied  for  by  in- 
cision of  the  hemispheres,  which  was  done  suocessfully  in  one  of  the  cases 
already  cited.  How  far  such  incisions  are  safe  is  as  yet  uncertain.  It  is 
proijable  that  tumors  of  the  middle  lobe  of  the  cerebellum  can  be  reachcil, 
and  can  be  safely  removed  if  the  middle  lobe  be  not  injured  in  the  process. 
Its  injury  is  always  followed  by  j»ermaiieut  oerebellar  ataxia  in  animals,  and 
tlicrc  is  no  reason  why  the  same  should  not  be  true  of  man.  And,  finally, 
it  must  be  noted  that  up  to  the  present  time  operations  for  removal  of  cere- 
belhir  tumors  have  l>ecn  uniformly  followed  by  a  fatal  termination,  the 
patients  failing  to  rally,  aud  dying  of  shock  or  of  exhaustion  with  respira- 
tory failure.  With  our  present  imperfect  knowletlge  of  the  functions  of  the 
cereliellum,  it  is  impossilile  to  assign  any  reason  for  the  fac*t  that  openitions 
upon  it  are  more  dangerous  than  those  u^xiu  the  cerebrum.    It  must  remain, 
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therefore,  undeternilncd  whether  or  not  it  is  justifiable  to  attack  tumors  of 
the  cerebellum  surgically.  Yet  this  question  is  of  great  imfKjrtanw  in  cases 
of  tumors  in  childixm,  which,  as  the  table  shows,  are  found  in  this  location 
more  frequently  than  in  any  other  (thirty -two  per  cent.). 

The  rcmainiufi;  caspes  of  multiple  tumor  (fourteeu  per  ceot.)  reijuire  but 
jmssing  notice.  The  day  may  come  when  a  surgetm  may  venture  to  o|3erate 
upon  several  tumors  at  once  in  succession.  As  a  last  resort  tliis  might  be 
attempted.  But  it  seems  that  the  existcnw  of  multiple  tumors  is  likely  to 
baffle  both  diagnostician  and  surgeon,  and  certainly  the  liability  to  recur- 
rence or  to  the  existence  of  other  tumors  of  unexpected  location  would  make 
an  operation  inadvisable. 

The  result  of  this  review  shows  that  but  a  gmall  jiercentage  of  tumoi*s 
of  the  brain  are  at  present  subject  to  surgical  iuterfci*ence. 

For  a  discussion  of  the  methods  of  surgical  proceilure  in  the  removal 
of  tumors  of  the  brain  the  reader  is  referred  to  the  article  upon  cerebral 
surgery. 

Since  the  removal  of  the  tumor  is  imix>ssible  in  a  large  proportion  of 
the  cases,  treatment  niu.st  be  largely  devoted  to  comViating  individual  symp- 
toms. Rest  and  quiet  are  always  indicated,  to  prevent  cerebiul  congestion. 
The  majority  of  the  general  symptoms  are  due  to  an  increase  of  intracranial 
pressure,  and  measures  which  may  decrease  this  jircssuit*  may  relieve  the 
symptoms.  Such  are  free  watery  purgation,  hot  baths,  esi>ecially  mustard 
foot-baths,  cups  to  the  temples  or  nape  of  the  neck,  leeches  behind  the  ears, 
bromide  and  ergot  internally.  Any  of  these  may  Ik  used  when  symptoms 
are  distressing,  with  prospect  of  relief.  When  the  headache  is  severe,  auti- 
pyrin  in  tiftcen-grain  doses,  or  phenacetine  in  fifteen-grain  doses,  repeated 
in  one  hour  (ouee),  antifebrin  three  grains  and  morj)hine  one-sixth  of  a 
grain,  are  the  best  remedies,  the  doses  to  be  reduced  according  to  age,  those 
mentioned  being  for  ailutts.  The  same  remedies  sometimes  quiet  vertigo. 
Insomnia  may  be  treated  by  bromides,  |mraklehyde,  or  sulphonal.  Cerebral 
vomiting  is  \yest  arrested  by  bromides  or  by  hypixlermic  injections  of  mor- 
phine. If  general  convulsions  occur  frequently,  bromide  and  chloral  will 
have  to  be  given,  as  in  a  case  of  epilepsy.  In  any  case  such  measures  are 
merely  palliative,  and,  when  there  is  doubt  regarding  the  diagnosis  of  the 
tumor,  and  it  is  known  to  be  inaceessible  to  the  surgeon,  it  is  justifiable  to 
give  the  jmtient  all  the  comfort  possible  by  establishing  an  opium-habit. 
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Our  knowledge  of  the  manifestations  of  syphilis  in  the  nervous  5}-stcm 
is  far  from  complete ;  in  the  congenital  forms  it  is  even  less  complete  than 
in  the  acquired.     This  article  is  not  intended  to  he  in  any  sense  a  complete 
aecoant  of  nervous  syphilis  in  the  child,  hut  rather  to  record  so  much 
our  present  knowledge — chiefly  from  the  clinical  stand-point — as  will  be 
practical  use  in  the  detection  of  other  cases. 

There  have  been  recorded  a  comparatively  large  nomlier  of  ca<ies  of 
congenital  syphilis  that  have  shown  nervous  symptoms  of  various  sorta^J 
In  fact,  so  various  have  been  the  manifestations  that  it  is  probable  thaCV 
every  form  of  nervous  syphilis  known  In  the  adult  may  appear  in  tlie 
heredito-syphilitic  child,  and  these  various  manifestations  may  take  place  iq 
the  youngest  infant  or  among  those  late  symptoms  which  occur  in  child 
hood  or  even  in  adult  life,  and  which  constitute  syphilis  hsereditaria  tardaj.^ 
so  called. 

Although  many  cases  have  been  reported,  they  are  as  yet  comparatively 
infrequent  as  regards  the  total  number  of  syphilitic  children. 

As  to  the  relative  frequency  of  nen'ons  symptoms  amoDg  syphilit^^ 
children,  Rumpf  *  has  some  interesting  figures. 

Of  his  patients  with  nervous  diseases  of  a  syphilitic  origin  there 
forty-two  married,  of  whom  he  has  exact  knowledge.  Of  these  forty-t^ 
marriages  fourteen  are  without  children,  and  there  was  apparently  no  sui^^ 
picion  of  pregnancy  even.  Of  the  remaining  tweuty-eight  marriages  t^^M 
have  children.  In  thirteen  cases  out  of  these  twenty-eight,  syphilis  was  n  ^m^ 
recognizable  in  the  children.  In  fifteen  families  hereditary  syphilis  show^^ 
itself  in  the  most  various  forms.  In  these  fifteen  families  there  occurrt-^'^ 
seventy  pregnancies,  and  of  the  children  thiity-two  were  born  dead  befo:^-^ 
term.  Of  the  remaining  thirty-eight  childiTu,  seventeen  died  in  the  fii-J^ 
monthj  in  part  of  convulsions,  one  died  at  the  age  of  three  years,  of  inflan 


I 


^  Die  syphilitischen  Erkrankungen  dea  NervenaysteniB,  von  Tbeodor  Rumpf,  Wi" 

baden,  1887.  ^  ^.  -...  _^^^^^^^^^^ 
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of  the  braiu,  and  tlie  ronmiiiiug  twenty  are  still  alive.  Of  these 
tr  still  living,  jK-rhajw  thi-ee  may  be  regarded  as  healthy.  (They  all 
lelongto  one  Ikmily,  iu  which  nine  miscarriages  were  followed  by  eight  ehil- 
dmiwhoare  still  alive, — five  more  or  less  heredito-syphilitie,  the  youngest 
\mag  less  diseased  than  the  eldest,  while  the  three  last  born  present  no  ccr- 
tuo  sif^  of  syphilis.)  In  four  the  syphilitic  manifestations  are  doubtful* 
six]  ia  thirteen  they  are  evident,  more  paitieularly  in  diseases  of  the  bony 
i^^'Ui.  In  two  cases  there  is  disease  of  the  nervous  system.  Seven  eases 
Jitving  already  died  of  diseases  of  the  nervous  system,  the  proportion  of 
oervous  affections  in  the  total  of  seventy  syphilitic  births  stands  at  alwut 
liiirteeD  per  cent.'  That  is  to  say,  the  early  forms  of  nervous  syphilis 
amduoted  to  thirteen  per  cent.  The  possibility  that  the  apijarently  healthy 
JBij  have  later  forms  cannot  be  shut  out.  Whether  the  nervous  system 
was  affected  in  some  of  the  still-births  cannot  be  determined. 

Miljether  there  was  a  special  tendency  in  tlie  disease  to  attack  the  ner- 
WHB  system  because  of  a  nervous  heredity  cannot,  of  course^  be  determined  ; 
bat  thirteen  per  cent,  must  either  be  an  unusually  large  projjortioii  or  the 
in^Utic  origin  of  nervous  disease  in  children  must  be  often  overlooked. 
There  is  the  same  hiator}*  of  prodromic  symptoms  and  gradual  progress 
Is  the  most  serious  forms  of  disease  to  be  found  in  many  of  the  cases 
j'tary  nervous  syphilis  sts  in  the  acquired.  Headache,  i>ersistent  or 
intsrmittent,  and  often  aecom|>anied  with  dizziness,  occurs  in  elder  children, 
while  in  infents  wakefulness  and  convulsions  occur  with  fr*equency. 

Clinically  there  are  a  number  of  cases  in  which  death  takes  place  with 
appearance  of  severe  brain -disease.  Usually  convulsions  set  in,  occa- 
lly  attended  by  paralysis,  enlargement  of  the  head,  or  abnormally  small 
Of  Rurapf  *s  seventy-two  oases  ten  died  in  this  manner.  These 
tamwent  on  rapidly  to  death,  and  the  most  different  syphilitic  changes 
«««  found. 

It  is  probable  that  in  most  of  the  alleged  recoveries  from  tubercular 

ttaiogitis  the  disease  has  been  syphilitic.    The  more  lavorable  opportunity 

titntment  offered  by  a  syphilitic  origin  makes  it  exceedingly  important 

rtn^ize  heredito-syphilis  in  such  cases.     "  A  general  indefiuitcness  of 

ptoraa  and  slowness  of  progression  should  arouse  suspicion,  es|jecially 

llie  absence  of  pulse-retardation  or  the  presence  of  any  characteristic 

indicate  that  the  vault  rather  than  the  base  of  the  cranium  is 

ed,"  is  the  caution  given  by  Dr.  H.  C  Wood.* 

Foumier  thinks  the  diagnosis  between  tubercular  meningitis  and  syphilis 

aiy  usually  l>e  made,  and  that  it  rests  upon  the  followiug  points.    In  cere- 

bfil  syphilis  there  is,  save  in  very  exceptional  cases,  a  constant  absence  of 


'  Rttoipfk  method  of  reckoning  ia  a  little  obscure.  ApparentW  six  of  the  cues  said  to 
Ure  died  of  convuUions  are  counted  ea  cases  of  nervoua  disease ;  one  died  of  infiammation 
d  th«  tirfain,  and  two  are  still  living :  these  nine  cases  are  practically  thirteen  per  cent,  of 
tba  irreaty  pregnancies. 

*fljr|kbiUs  of  the  ^ervotu  System,  1880,  p.  15. 


592 


AFFECTIONS  OF  THE   NERVOUS  SYSTEM 


1"^ 
urn 


fever,  while  in  tubercular  meningitis,  on  the  curitmry,  the  rise  of  tempent- 
ture  eommenees  with  the  initial  symptoms  and  uutlerg«x.*a  later  curious  and 
almost  characteristic  oscillations.  Certain  symptoms  which  are  constantly 
observed  in  tubercular  meningitis  are  not  met  with  in  cerebral  syphilis, 
such  as  the  sudden  alternations  between  reiluess  and  pallor  of  tlie  face,  the 
retraction  of  the  abdominal  wall,  the  variations  in  the  pulse-rate,  and  the 
curious  association  of  a  raised  temperature  with  a  pulse  of  normal  or 
diniinislietl  rapidity. 

E.  ^lendel  believes  that  chronic  hydrocephalus  is  often  of  syphilitic 
origin.  ^| 

In  a  digest  of  the  literature  on  chronic  hydrocephalus,  by  M.  ArmanO™ 
Ruifer,  M.D.,  in  Brainy  part  ii.,  1890,  the  author  states  that  he  has  found 
hereditary  syphilis  mentioned  in  twenty  per  cent,  of  the  cases  examined  by 
hira  or  mentioned  in  medical  literature,  though  this  is  a  larger  percentage 
than  is  given  by  other  writers.  Hasse  reports  the  case  of  a  woman  who 
had  a  chancre,  the  husband  being  evidently  9\'philitic,  She  had  three  still- 
born children,  but  the  fourth  was  hydrocephalic,  hemiplegic,  with  purple 
spots  on  the  skin,  and  died  when  six  months  old.  Tbe  other  children,  bor 
in  later  years,  were  evidently  syphilitic. 

Sandoz  believes  in  the  existence  of  a  syphilitic  hydrocephalus  whic 
may  be  congenital  or  may  develop  in  the  first  few  mouths  of  extra-uterine^ 
life.     According  to  this  author,  it  is  most  probably  caused  by  inflammation 
of  the  ventricular  ependyma  and  plexuses.  fl 

In  speaking  of  hydrocephalus,  Fouruier  says,  *'  I  have  too  ofVen  met^ 
hydrocephalus  in  connection  with  hereditary  syphilis  not  to  recognize  a 
connection  entirely  different  from  simple  chance.     On  the  other  hand,  for 
the  sake  of  controlling  my  own  observation  by  the  experience  of  others, 
have  searched  tbe  annals  of  science,  and  I  have  found  such  a  number  oi 
cases  identical  with  my  own  that  it  is  truly  impossible  not  to  constd 
syphilitic  heredity  as  one  of  the  better-proven  causes  of  hydrocepbalusj 
But  he  di,«tiiictly  states  that  it  is  but  one  of  several  causes  that  give  rise 
hydrocephalus. 

The  cause  of  an  enlargement  of  the  head  that  passed  for  a  hydrocephal 
was  found  by  Heubner  (in  a  child  of  nearly  five  months)  not  in  an  extrao: 
dlnary  enlargement  of  the  ventricle,  which  %vas  but  slightly  enlarged,  but 
a  i>achyraeuingitis  hsemorrhagica.^     Waldeyer  and  Kobner  found  a  similar 
case*     They  found  double-sided  periostitis  with  changes  similar  to  those  Iiim 
pachymeningitis  hemorrhagica  interna.      Heubner  considers  the  enlaq^e^l 
ment  of  the  ventricle  secondary  to  the  disease  of  the  skull,  and  believes  that 
in  this  way  a  confounding  with  hydrocephalus  takes  place.  ^m 

Epileptic  convulsions  in  various  forms  have  long  been  recogniised  ai^l 
occasionally  the  result  of  inherited  syphilis.     They  constitute  one  of  its 
most  frequent  manifestatioDs,  it  may  be  as  the  only  manifestation  or  asso- 


^  Virchow's  Arcbiv,  Ixxxlv,  267. 
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^iM  with  other  s\Tnptoiiis  of  cerebral  affeetions.  Sometimes,  thougli 
ftmnd  qnestioD  rarelv,  the  epilepsy  is  free  from  all  asswiated  symptoms. 
Old  <mnauC  be  distiuguitihed  from  esiseutial  epilepsy.  More  otlen  the 
iiftrk*,  at  least  in  the  opinion  of  Fournier,  are  associated  with  pain  in 
ihtiiadaDd  symptom.^  of  a  congestive  ordir,  such  as  buzzing  in  the  ears, 
miAea  and  (laasing  obsenratioua  of  vision,  dizziiie^^,  and  modifications  in 
bbito  and  character  and  failure  tu  intelioet.  A  case  of  Fournier's  illiis- 
trateisu  well  this  elaas  of  accidents  that  it  seems  worth  while  to  give  it  in 
bncf: 

An  in6int  bom  of  parents  recently  syphilitic  pi-esented  in  infancy  iin- 
ni-tnkahle  syphilitic  lesions  on  the  skin  and  mucous  membranes.  It  was 
fr^ttd  iiiul  apjiaix^ntly  cured.  It  reacheil  the  age  of  seven  and  a  lialf  years 
laapian-nt  liealth.  At  that  time  it  had  a  convulsion  wliile  at  play.  Two 
aIut  attacks  succeeded  in  the  same  week.  At  this  time  Fournier  saw  the 
fajr.  The  parents  described  minutely  the  convulsions,  hut  uo  mention  was 
«ajde  of  any  other  symptom.  Fournier  succeeded  in  drawing  out  a  series 
of  STtnptijms  which  served  for  diagnosis,  1.  For  about  three  weeks  the 
boy  had  at  intervals  complaine<l  of  his  head,  and  sometimes  severely.  At 
neh  times  he  could  not  bt^ar  the  light,  2,  During  tlic  same  time  he  had 
ezpmenced  strange  symptoms,  which  he  had  told  bis  mother.  At  certain 
ii  he  could  not  see,  or  his  head  turnwl  round  or  everything  turned 
him,  he  heard  bells  in  his  ears^  aud  ouw  thought  he  was  goiug  to  fall. 
1  The  child's  governess  gave  imix>rtant  information  in  regaivj  to  his  intel- 
ligeuu'.  For  some  weeks  he  had  l>eeu  inattentive*  inca|)aljle  ol' application, 
■■il  ibi^gctfill.  For  some  seconds  he  seemed  to  comprehend  uothiug,  and 
CMdil  wA  answer  questions  put  to  him.  Such  a  etjllection  of  symptoms 
ddwlnl  the  hypothesis  of  simple  epilepsy,  and  showed  the  convulsions  to 
bt  symptomatic  of  a  most  serious  cerebral  aflection,  which  would  4:ie  most 
■rtwifhr  syphilitic  from  the  antecedent  history. 

Gowers*  has  seen  eight  eases  in  which  patients  with  epilepsy  were  the 
wkjfititBot  well-marked  inherited  syphilis.  In  all  these  cases  the  attacks 
4il llie  aspect  of  idiopathic  epilepsy,  cas<'S  in  which  there  were  symptoms 
figgefltive  of  local  bmn-disease  being  excluded.  In  only  two  ol*  these 
OKsdid  the  attacks  begin  in  infancy.  In  all  the  others  they  oommenced 
tovinU  the  end  of  or  after  ehitdhoo«l. 

A  case  of  my  own  illustrates  the  attacks  nf  less  marked  character.  In 
dds  case  the  syphilis  is  undoubted,  but  the  heredity  cannot  be  fully  estab- 
liiiM,  except  from  the  evidcnw  of  Hutehiusonian  teeth  aud  hazy  wrneie. 
9ie  is  seldom  free  for  any  length  of  time  from  some  manifestation  of 
^rpliilift,  which  yields  to  appropriate  treatment.  Whf>n  twelve  yeai"S  old, 
bAdawriesof  **  nervous  sjx^-l Is.*'  In  these  attacks,  which  always  oc- 
ai  night,  everything  seemcil  to  be  turning  round,  and  at  the  same 


^  WpSlepsy  ud  (>th^r  Chronic  Conrulaive  Diseases,  etc.,  by  W,  H.  Gowera,  M  D., 
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time  the  child  felt  as  if  she  were  io  a  boat  which  was  rocking  violently 
and  was  goiii^^  to  tip  over.  These  attacks  lasted  alxnit  aa  hour,  and  were, 
followed  by  nausea  and  vomiting.  There  waa  no  loss  of  consciousneaa. 
The  attacks  occiirrctl  as  often  as  three  times  a  week,  and  disappeared  after 
the  use  of  iodide  of  potassium. 

Hemiplegia,  more  or  less  complete,  is  an  occasional  manifestation  of 
inherited  syphilis.  It  seems  to  be  often  pi^eceded  by  other  symptoms  of 
disease  within  the  cranium,  but  is  sometimes  the  first  sign  of  nervous  trouble 
to  attract  attention. 

In  a  clinical  lecture  on  hemiplegia  in  children,  Dr.  John  Abercromhie, 
assistant  physician  to  the  Greiit  Ormond  Street  Hospital,  six>aks  of  some 
fifty  cases  of  which  he  has  notes.  There  was  evidence  of  ctmgenital 
syphilis  in  four  of  these  cases,  and  there  w^as  gotxi  reason  to  attribute  the 
paralysis  to  this  cause.  Syphilis  may  have  had  a  share  in  some  of  the 
other  cases  als<.),  as  two  of  the  children  in  whom  the  paralysis  followed 
measles  wTi*e  certainly  syphilitic,  and  couset|neutly  may  have  had  disease 
of  the  cerebral  vessels,,  while  it  was  also  a  possible  fact-or  in  other  cases.* 

Dr.  A.  B.  Marfan  gives,  in  the  Annak't(  de  Dennatologie  et  de  SypkUi' 
graphic  of  September  25,  1887,  tiic  tbllowiug  liistory : 

The  father  liad  chancre  wnth  secondary  lesions  six  months  before  mar- 
riage. Being  witlifiut  symptoms,  he  believed  he  was  well.  Three  or  four 
months  after  niarriatje  the  wife  tiad  a  soiv,  evidently  a  chancre,  on  the 
lower  lip,  being  at  that  time  already  pregnant :  she  took  iodide  of  potas- 
siinu,  and  her  baby  was  born  apparently  healthy,  but  at  the  age  of  one 
mouth  had  a  syphilitic  eruption. 

The  second  child,  a  daughter,  the  subject  of  this  sketch,  was  born  in 
January,  1887.  On  the  1st  of  May  the  little  one,  up  to  that  time  healthy, 
fell  from  a  height  of  fifty  centimetres,  and  on  examiuatiou  after  the  fall 
movixl  all  her  limbs  spontaneously.  The  3il  of  May  the  mother  found  she 
did  not  move  the  left-  leg.  The  full  owing  day  the  left  arm  was  almost 
without  movement,  and  the  mouth  was  dctbrmed  when  she  cried  ;  the 
child  di<l  not  appear  to  suffer,  aud  uurs«l  well.  Examined  on  the  8th 
of  May,  it  was  possible  to  recognize  tlie  following  condition.  The  left 
lower  limb  was  nearly  inert.  There  was  not  complete  ab<ilItion  of  motion  ; 
it  wotdtl  Ih-  mow  proiK-r  to  t^H  it  paresis  than  paralysis,  since  the  limb 
maintained  itself  in  the  position  that  was  given  it,  but  had  no  t<ndency  to 
return  to  the  original  i>cisition.  When  the  child  Wiu^  held  up  by  the  fingers 
in  the  axilla?,  tlie  right  leg  was  animated  by  very  active  movements,  while 
the  left  leg  remained  motionless.  The  left  arm  was  motionless,  though  the 
right  was  ver>'  active.  When  crying,  there  was  niarktH]  deviation  towards 
the  right.  The  orbicularis  was  intact,  and  the  [uipils  showwi  no  inequality. 
No  (Hjntracturea  in  the  paralyzed  limbs.     Sensibility  intact. 


»  BriliBh  Medical  Journal,  June  18,  1887,  p.  1826;  Bntthwaite's  Retrospect,  JEnuary, 
1888^  p.  37. 
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llfirairial  inunction  was  employ^  upon  the  rhild,  and  to  the  uniting 
•  two  grammest  of  itxlide  of  potassium  were  given  daily.  At  the  tiid 
«fdglitdays  amelioration  was  manifest:  movements  had  in  part  returned. 
Fifteen  dars  after,  it  was  impossible  to  tell  anv  difference  between  the  two 
■to. 

Any  possible  doubt  as  to  the  hereditary  syphilis  was  removed  a  month 
kin'.    On  June  22  the  child  showed  moist  papules. 

T\^  author  says,  **  At  the  beginning  we  could  not  l>e  absolutely  certain 
tbt  the  hemiplegia  w^as  due  to  syphilis.  The  undeniable  syphilis  of  father 
imJ  mother  and  the  certain  lieretlitary  infection  of  the  elder  brotlicr  s^poke 
(ur  it;  but  the  absence  of  all  tegumentary  lesions  and  of  all  other  index 
wf  hereditary  syphilis,  the  i>erfect  licalth  of  the  ddldj  and  the  rarity  of 
rific  hemiplegia  in  the  new-bom,  left  us  in  doubt.  Hesitation  disap- 
in  jMirt  with  the  etfect  of  treatment,  and  tt>tally  with  undeniably 
biJitic  cutaneous  lesions.'* 

Dr.  Marfan  speaks  of  an  arterial  lesion,  a  partial  obliteration,  as  the 
dy  explanatiun  of  the  symptoms. 

Dr.  J.  Hughlings  Jackson,  in  his  |>amphlet  on  '*  Nervous  Diseases  in 
liib^rited  iSyphilis,"  gives  a  case  of  a  girl  of  ten  years  under  his  care  with 
diplegia  of  the  Icfl  side.  The  paralysis  of  the  arm  was  complete,  the 
irasgn  weak  that  the  fbild  could  not  make  an  approach  to  staudiog, 
I  the  face  deviated  to  the  right.  The  signs  of  congcnittil  lP|>hilis  were 
ory.  Two  years  before^  she  was  said  to  have  had  St.  Vitus's  dance. 
UDother  was  quite  jK)sitive  that  the  movements  affected  only  the  left,  the 
■Wquently  paralyzed,  side.  On  getting  out  of  bed  one  morning  nearly 
t»o years  later,  she  fell,  and  conld  not  stand  when  raised.  She  was  put  to 
Wigain,  and  quickly  afterwaixis  she  screamed  aud  went  into  a  fit.  She 
ftmtd  at  the  mouth  and  her  mouth  was  bloofly,  and  the  fit  was  followed 
Wtbc  hemiplegia  already  described. 

Thia  CBse  is  particularly  interesting  because  of  the  preceding  chorea. 
^  fi'W  other  cases  have  l>ecn   rcimrtctl  in  which  chorea  has  oii'urred  in 
bilitic  children,  but  the  relationship  of  cause  and  effect  cannot  be  con- 

!  established. 
Paraplegia  depending  upon  inherited  syphilis  is  rare,  but  diffci-s  in  no 

b1  particidar  i'wm  the  |»artii>legia  attending  acquired  syphilis. 
The  ]iaralysis  may  be  the  result  of  spinal  lesions  that  niauifipst  them- 
.  externally  and  that  affect  the  cord  only  secondarily,  or  of  lesions  that 
the  cord  or  its  envelopes  directly.  Fournier  relates  a  case  of  the 
;  das  in  a  boy  of  seven  years,  who  was  attacked  with  a  gradually  in- 
<«feaiiiig  paresis  of  the  legs.  Fournier  found  the  reason  for  that  symptom 
H  a  maeaive  swelling  of  several  dorsal  vertebi-aj  which  i*onstitut«l  a  sort 
ofgibboeity.  The  specific  nature  of  that  bony  lesion  was  inferred  from 
i&mily  and  personal  antcccflents  of  the  child,  and  from  the  coexistence 
Tother  manifestations  undoubtedly  sypliilitic,  and  notably  tibial  periostitis, 
Irratment  by  iodine  producetl  a  notable  diminution  in  the  size  of  the  spinal 
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tumor  and  coiucKleiitly  in  the  jMiralysis,  bill:  the  child  was  obliged  to  leave 
Paris  prematurt'ly,  and  its  sub!*et)iieut  history  is  unknown. 

Laschkewitz  relates  a  similar  case  occurring  in  an  heretiito-syphilitic 
girl  of  thirteen  years,  in  which  a  hyperostosis  of  the  second  cervical  ver- 
tebra gave  rise  to  paralysis  of  all  four  limbs.  Recovery  took  place  in 
two  months  imdcr  antisyphilitic  medication. 

Of  tiie  secoTid  elas.s  Keyes  gives  a  case  of  a  boy  of  four  or  five  years, 
who  was  affected  with  complete  parapkHria  on  two  separate  occasions,  the 
attack  lasting  only  one  day  each  time,  and  wl»o  habitually  suffereil  from  too 
fret|uent  desire  to  urinate^  especially  at  night.  He  had  headache,  and  was 
irritable,  pallid,  run  down,  dejected,  and  miserable.  At  eight  years  of  age 
he  had  had  no  return  of  his  nervous  symptoms. 

The  relationship  between  syphilis  and  disease  of  the  cord  is  still  a  sub- 
ject of  grave  dif^'ussion,  and  but  few  attempts  have  been  made  to  establit*h 
a  connection  between  disease  of  tlie  coixi  and  liereditary  sypliilis.  Remak 
drew  attention  in  1885  to  a  possible  connection  between  tabes  in  children 
and  syphilitic  heredity.'  His  first  case  was  that  of  a  twelve-year-old  girl 
whose  symptoms  eonststwl  in  a  girdle-like  constriction,  lancinating  |)aius, 
]>arfesthesia  with  a  it'duetion  of  the  sanation  of  taste,  absence  of  the 
reflexes,  ataxia  and  gastric  crises,  one-sided  ptosis  and  double  vision,  and, 
later,  atrou^.  of  the  optic  nerve. 

AfftHitfflKi  of  the  peripheral  nerves  in  consequence  of  hereditary  syphilis 
are  fre<|uent,  and  have  been  particularly  noticed  in  the  cerebral  nei^'es,  but 
usually  in  wnjunctiou  with  other  symptoms.  Atrophy  of  the  optic  and 
auditory  nerves  is  probably  not  unusually  to  l>e  referred  to  this  cause. 

Dr.  Hughlingj^  Jackson,  in  his  pamphlet  on  "Nervous  Diseases  iu 
Inhi'rited  Syphilis,"  publishetl  in  1808,  said  that  he  had  seen  but  one  caA' 
of  markal  nervous  symptoms  (except  convulsions)  iu  an  infant  who  at  the 
same  time  showed  signs  of  syphilis.  In  this  case,  seen  in  Mr.  Hutchinson's 
practice,  there  was  spasm  of  the  muscles  supplied  by  the  jxjrtio  dura,  ami 
paraplegia. 

A  peculiar  form  of  ])aralysis  has  been  occasionally  met  with,  affecting 
the  anterior  branches  of  the  brachial  plexus  and  causing  more  or  less  com- 
plete motor  paralysis  of  the  upper  extremities,  the  .Hcnsibility  and  tem|K'ra- 
ture  remaining  normal.  In  two  cases  of  this  affection  noted  by  Henoch 
the  iippT  extremitii*s  were  almost  ctimpletely  (jaralyztnl,  the  flexor  muscles 
of  the  fingers  alone  retaining  a  slight  trat^e  of  contractility.  Signs  of 
syphilis  were  present,  and  the  [laralysi,^  sfjon  disapjH'ar'itl  under  the  iufluem* 
of  specific  treatment.  In  c"onuection  with  some  of  these  cases  a  |>eculiar 
twisting  of  the  head  l>ackward  has  l>een  mentiomHi. 

Paralysis  of  the  ocular  muscles  is  very  common  among  nervous  mani- 
festations of  acquireil  syphilis.  In  eongeuital  syphilis  it  has  been  rejiorted 
but  rarely. 
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There  is  a  report  of  a  case  by  Mr.  Nettleship,'  in  whicli  the  i>atient,  a 
girl  of  fourteen,  had  partial  numbness  of  the  riglit  fuii'heatl,  cheek,  and  side 
of  the  nose,  and  of  the  eyelid,  conjunctiva,  and  oornea.  She  c*oiiUl  feel,  but 
less  distinctly  thiin  on  the  other  side.  The  numbness  appeariil  greatest 
on  the  eyeball  itself.  There  was  complete  paralysis  of  the  external  and 
superior  re(?ti,  and  paresis  of  the  interior  and  internal  recti  and  levator 
pali^ebrii? :  the  su|)i*rior  oblique  was  probably  jmralyzed.  In  this  }>atient 
the  father  was  known  to  have  had  syphilis  before  the  child's  birth,  and 
the  evidence  of  syphilis  in  the  child  herself  was  satisfactory. 

Mr.  J.  B.  Ijiiwfonl  reports  two  cases  of  paralysis  of  the  ocular  muscles 
in  congenital  syphilis  in  the  Loudon  Ophthiimic  Review  for  LS90,  page 
118.  These  cases  had  Ixith  reached  adult  life.  In  one  case,  at  least,  the 
jmralysis  was  probably  due  to  periphin'al  nerve-disease.  In  looking  for 
ixt'ordwl  cases  tlnxmgh  a  large  amount  of  literature  Mr.  Lawfoixl  has  found 
only  thrcr  cases.  The  fii-st  is  one  reconled  by  Von  Graefe :  a  child  aged 
two  yrars  had  parahsis  of  all  tlie  branches  of  the  left  thiitl  nej-ve ;  the 
right  eye  had  also  bwn  lost  from  syphilitic  iritis.  At  the  post-niortem 
examination  there  were  found  gross  changes  in  the  intracranial  portion  of 
the  ihiitl  nerve,  described  as  a  gummatous  interstitial  neuritis  and  perineu- 
ritis. Tlie  second  case  was  that  of  Mr.  Nettleship,  already  mentioned  ;  and 
the  third  is  contained  in  Hutchinson's  book  on  syphilis,  and  is  that  of  a 
boy  aged  sixteen,  who  had  partial  bilateral  ophthalmoplegia  externa,  and, 
in  addition,  oimplete  atrophy  of  the  optic  nerves. 

Ptosis  and  double  vision  were  symptoms  in  the  case  of  Remak  just 
mentioned. 

Idifji-y  does  not  seem  to  be  a  frcfjuent  result  of  syphilis,  according  to 
Tit'Iand,  in  his  "  Idiocy  and  Imbecility,"  though  he  has  met  with  a  few 
apparent  instances  of  the  kind.^  Such  cases  are  rare,  according  to  Four- 
nier,  because  the  cerebral  lesions  which  result  in  such  a  loss  of  intellect  are 
usually  fatal ;  but,  though  rare,  they  arc  nevertheless  well  authenticated, 
Fournier  has  himself  met  with  five  cases. 

Syphilis  leads  nu>re  often  to  juvenile  dementia  after  infancy  than  to 
congenital  cerebral  deficiency.  In  an  extremely  valuable  article  on  this 
subject  in  Brain  for  1883,  Dn  Judson  S.  Bury  concludes  that  heretlitary 
syphilis  is  a  more  frequent  factor  in  the  production  of  ^mental  disturbance 
than  has  hitherto  been  rccoguizcd,  and  that  ct>ugenital  deficiency  of  mind 
from  inherjteil  syphilis  is  probably  rarer  than  mental  failure  coming  on  in 
cljildho^id.  He  thinks  it  is  questionable  whether  juvenile  dementia  and 
insanity  have  been  properly  separated  bv  writers  on  insanity. 

In  the  matter  of  diagnosis,  it  must  be  remembered  that  there  ai-e  no 
symptoms  pathognomonic  of  syphilis  of  the  nervous  system.     The  same 


*  Timnaactions  of  tho  Pfltbological  S(r)oiety  of  London,  1881,  vol.  xxxii. 
•Bee  tXm  Fletcher  Beath,  CuBes  of  Idiocy  aad  Imbecility  due  to  Inherited  Syplillis, 
I      American  Journal  of  Insanity,  January,  1888. 
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general  principles  hold  good  in  nervous  symptoms  in  hereditary  syphilis  as 
in  acquired.  Disorderly  grouping  of  symptoms  and  the  coexistence  of  sev- 
eral foci  of  disease — that  is,  the  simultaneous  affection  of  several  points  of 
the  nervous  system  at  the  same  time — are  circumstances  that  should  awaken 
suspicion.  It  is  the  antecedent  history  of  the  patient  and  of  the  family 
that  should  then  be  considered.  If  there  is  a  reasonable  suspicion  of  the 
disease,  the  child  should  be  given  the  benefit  of  the  doubt  and  be  put  upon 
specific  treatment.  The  iodide  of  potassium  may  be  given  in  relatively 
large  doses  to  quite  young  children  without  harm.  It  is  particularly  indi- 
cated in  nervous  syphilis,  where  it  shows  its  greatest  influence.  It  should 
be  used  first  and  freely.  Mercury  may  well  be  added;* but  the  relative 
value  of  these  two  drugs  is,  in  nervous  disease,  the  reverse  of  that  in  other 
and  more  common  forms  of  congenital  syphilis. 


TOXIC  AFFECTIONS  FROM  ARSEXIC  AND  LEAD. 

Br  J.  J.  PUTNAM,  M.D. 


ARSENICA!.  POISONESTQ. 

DEFmiTION. 

It  is  the  iutenlion  of  this  paper  to  deal  mainly  with  the  suhject  of 
cJiiDQic  arseaical  poisoning,  especially  as  arising  from  those  causes  to  which 
ciiildren  are  liable  to  be  exposed,  such  as  the  use  of  ai*senic  as  a  mcdioiDe, 
•kI  for  tiie  parp<ise  of  cx>Ioring  pajxTs  and  fabrics.  Acute  arseuiwil  poison- 
ing will  be  described  only  so  far  as  it  is  necessary  to  give  complctcnc^ss  to 
ikif  general  clinical  picture,  and  for  the  sake  of  calling  attention  to  ccitaiu 
auMeis  uf  pathological  Intci'est. 

ETIOLOGY. 

SoDBCBB  OF  Poisoning,  and  Relative  PoisoNousNHas  OF  the 
^rPFERENT  Arsenical  Prepakations. — The  sources   of  poiwjoing  to 
»iiich  children  are  mainly  extx*sc<l — not  to  sjx'ak  of  intentional  poisoning 
—Hire,  for  the  acute  forms,  the  mixtures  tised  to  destroy  vermin  (such  as 
''fcHigh  on  Rats,"  *»  Paris  Green/'  *' German  Fly-PaiK-r,"  and  "  Butfab 
Carpet-M(»th  Annihilator"),  against  the  manufacture  and  sale  of  which  our 
«»s  afTiml  us  inadequate  protciition  ;  for  the  more  chronic  forms,  the  in- 
use  of  arsenic  as  a  metlicine,  and,  above  all,  many  of  the  pigments 
iloyed  in  coloring  articles  of  iloracstic  use,  and  certain  glazes.     Of  stmic 
'>rthwe  pigments  arsenic  is  a  fixed  component ;  while  it  is  used  in  the  man- 
■iirtUTe  only  of  others,  and  can  l>e  removed  from  them  by  a  proper  purifi- 
wbich,  of  course,  somewhat  increnst^  tlie  cost'  of  tlie  pro4lnct.     Of 
kttcr  class  are  many  of  the  aniline  dyes ;  and  tliis  may  suffice  to  call  U* 
the  general  tact  that  numerous  colors  besides  gi-eeu  are  to  be  suspected. 
The  following  list,  condensed  from  tliose  given  in  the  papers  of  r>r. 
Jaliez  H»)gg,*  and  tlie  rejxjrts  by  the  Committee  of  the  English  National 
Ht-dltlj  Jvifiety,*  and  by  Drai>er*  and  Wood,  will  indicate  the  range  of 
flaicrials  containing  arsenic  whi<'h  might  be  sources  of  danger  to  children  : 
^*y  txjjored  papers,  both  in  she^-ts  and  as  used  for  covering  or  making 
hifXva,  toys,  and  ojufectionery,  lauip-sbades^  lal>els,  books  ;  artificial  flowers 
Hbcl  Wv<«8 ;  wax  ornaments  ;  clothing,  and  curtains  printed  or  woven  ;  fur- 
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nitiire-oovcriug  (jicranibiilators) ;  coloiTd  toys ;  oil-wlors  for  docorati%'e 
|nirp(jstN;  japaimed  go<jd.s;  VeMetiaii  aud  other  liliiids  ;  linen  glaze  (rarely), 
aud  glazed  pat>er  txillai's ;  flauiiel  and  calitxj  hIuiIs  ;  the  linings  of  boots, 
wmt-slccves,  and  hats ;  colored  chalk  ;  st<^>ekings  ;  and  fuiilaixl  cambric. 

Green  tarlutnu  contains  cnornions  ([iiantities  of  a»*senic,  applied  so 
loosely  that  it  readily  flies  olf,  and  both  workers  and  weavers  of  this  fabric 
have  fivrpu'utly  Ixi^n  antiially  poisontnl.  Thin  material,  though  now  rarely 
made  into  dresses,  is  still  largely  iiseil  for  decorative  and  other  ])urposes. 

A  recent  investigation  in  England,  by  A.  W.  Stokes,*  shows  that  the 
danger  from  ihe^  various  sifurc^'s  is  not  a  matter  of  the  j^ast.  The  external 
nse  of  ai*senic  on  i^w  surfatx^,  and  even  on  the  sound  skin,  whether  in  the 
form  of  |KJwdcr  (seei/i/ru,  Violet-powder  Cases),  gerniieide  washes,  or  oint- 
ments, may  give  rise  to  jioisoning.  Some  of  the  papers  nsed  for  kindergarten 
pnqxises  (especially  the  glazed  gi-een  and  red)  contain  very  large  quantities, 
so  that  a  i>iece  a  few  inches  scpiare  might,  if  chcwetl  or  sitcked,  cause  serious 
or  even  fatal  poisoning,  and  such  results  have  followed  the  sucking  of  wall- 
pa|K'r  or,  in  one  cas**,  of  a  green  band  surronndiug  a  j)aekage  of  envelojies. 

With  rcgaixl  to  the  vexeil  subject  of  wall-paper  and  tarjjet  p(»is<jning, 
however  much  oveiTatetl  the  danger  from  these  sonrties  may  be  thought 
to  have  l>een,  no  candid  t>ersoH  can  thorougldy  study  the  evidence  without 
l>etximing  convinced  that  the  danger  exists.  The  ai-seuic  occui*s  not  only  in 
the  pigment  of  the  jiaper,  but  sometinu»s  also  in  the  paste  or  sizing  with 
which  the  pigment  or  the  pajjcr  is  attached.*  In  some  cases,  especially 
with  papers  of  an  older  date,  but  still  largely  on  our  walls,  as  much  as  forty 
(ir  fifty  grains  of  ai'senic  have  been  found  to  the  square  foot  of  jiaper.f  We 
are  not,  however,  as  yet  in  position  to  assert  ht)w  much  arsenic  a  paper 
must  amtain  before  it  is  to  be  pronounced  dangerous.  This  question  can 
be  answere<l  by  cxtcndc<l  clinical  observations  alone,  and  it  is  alrciidy  cer- 
tain that  vai'ious  conditions  not  fully  understood  may  make  a  paper  dan- 
gerous which  would  have  been  thought  harmless. 

The  greatest  danger  of  poisoning  from  this  cause  is  doubtless  from  the 
dust  blowTi  off  by  currents  of  air,  or  detiiched  by  the  brush  or  cloth,  which 
settles  on  the  floor,  or  on  books  and  furniture,  thence  to  be  wallctl  off  again 
in  small  or  large  quantities.  Besides  this  source,  however,  the  facts  that 
p(tisoniug  seems  to  occur  sometimes  from  an  ai'senical  paper  over  which  an- 
other, free  from  ai^senic,  has  Ixjen  laid,  and  that  heat  aud  moisture  favor  it.«^ 
occur rencf,  suggest  that  some  volatile  compound  of  arsenic  may  be  formed. 

Toxic  Dose. — Tiie  maximal  therapeutic  dose  of  arsenious  acid  for 
atlults  is  usually  placed  at  from  five  Ui  eight  milligrammes  (from  one- 
twelfth  to  one-eighth  of  a  grain,  equivalent  to  fixjm  ten  to  fifteen  minims 


•  A  smull,  iind  probHWv  msigniflcant,  amount  of  arsenic  u  said  to  come  from  tha 
imported  hides,  prvserved  witli  arsenic,  from  which  the  ^lue-sizc  ia  sometime*  made. 

f  A  case  has  recently  ct«me  to  the  writer's  notice  where  almoBt  all  the  paj)f'r8  of  a 
patient's  hnu»e,  (ifV.'en  in  nutrtl>i.*r,  which  had  been  put  on  by  one  of  the  best  dealefB  in 
BoHt^)!)  twenty  years  ago,  contained  arsenic,  and  most  of  them  iu  large  amounts. 
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[•'owlet's  solution).  Mufh  kiti^r  dijees  ai*e  occasionally  taken  after 
liabiUiatioUj  and  the  arsenic-eaters  of  Styria,  it  is  said,  become 
Ito  dofiee  of  twelve  or  eveu  twenty  centigrammes, 
DdBes  of  six  centigrammes  (one  grain)  are  liable  to  canse  alarming 
mnptom^,  and  from  twelve  to  eJgliteeu  ceutigranimos  (from  two  to  three 
lios)  to  cause  dealii  (Taylor  and  others),  though  tlic  fatal  resnlt  oct-asion- 
|v  fuk  to  occur  after  enormous  doses,  both  of  arsenic  in  substance  and 
'  iW  solutions  of  its  salts. 

Children  difler  lei<s  from  adults  in  their  susceptibility  to  arsenic  than  in 
\  to  many  other  poisons. 

Owes  often  and  even  twenty  minims  of  Fowlers  solution  two  or  three 
idiily  are  sometime*  reached  in  tlie  treatment  of  chorea,  but  the  jmtients 
clt«e  watching  while  taking  them.  Taylor*  reports  a  case  where  a 
kiM  of  sixteen  months  was  given  alxuit  one-thiixl  of  a  grain  of  arseutous 
icid  iu  Solution,  and  recovered  after  prolouged  vomiting.  The  same  writer' 
»ii  pfRonally  oonsulte*!  with  reganl  to  three  hundred  and  forty  children 
in  ao  imiustriul  schixd  who  were  accrideo tally  poisonetl  in  consequence  of 
tW  dilution  of  milk  with  water  from  a  boiler  containing  a  (|uantity  of 
cnenMid  ol<ansing  fluid.  Each  child  was  believed  to  have  taken  the  equiv- 
•bst  of  about  one  grain  ol'  arscnioua  acid,  yet  all  recovered  after  one  or 
ti»  vrak&.  In  cases  of  wall-paj>er  |>oIs(jning,  moreover,  affec^tiug  a  whole 
fcaiilj,  il  18  by  DO  means  always  the  children  who  suHcr  most.  Children 
«fif  greatly,  however,  as  regards  their  susceptibility,  and  occasionally  show 
*4|^  ifiymptoms  of  jxiisoning  from  a  dose  as  small  as  two  minims,  per- 
■lieven  less.  I  have  cited  iu  another  place  ^  a  number  of  instances  to 
w  tkt  even  small  doses  are  not  without  danger,  and  that  apparent 
lion  is  not  a  perfect  safeguard.* 


rATIIOLUGY. 

-AiKnic  is  a  poison  to  all  furms  of  animal  life,  with  the  unexplained  ex- 

lof  wrtain  Iwicteria  and  low  fungous  growths.    The  changes  which  it 

'••IJ  in  the  hnman  l»o<ly  arejiartly  due  to  its  local  action,  partly  secondary 

^■•wilioiia  iu  the  bUxxi  and  nervous  system  and  other  organs. 

l^Ithough  not  regarded  as  a  corrosive  agent,  it  is  a  jMiwerful  local  irri- 

oiid  may  eventually  cause  the  destruction  of  the  mucous  membranes, 

'  las  rapidly,  of  the  skin,  when  ap[tlied  in  solution  or  even  in  sub- 


i*  important  to  note  that  many,  though  not  all,  of  its  kx^al  effects 
'  resemble  those  which  it  excites  in  the  same  parts  after  absoqjtion. 
therefore  \ie  profitable  to  consider  in  conjunction  these  two  modes 
^■stioD,  noting  the  differentx's  between  them  when  necessary. 
*0w  direct  action  of  arsenic  on  the  skin  varies  greatly,  according  to  the 


Cv»ii 


*  '^••tf  Rfportvd 


tho  petfcMDta  i>f  Slyria  bto  said  to  fall  victimB  oocasionally  to  their 
tfportvd  in  ih©  DuUin  QuMterly  Journiil,  vol.  xxxvi.  p.  474. 


habit.     See 
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preparatlan,  its  eoncentratioti,  and  the  length  of  exposure,  as  well  as  to  the 
sttsceptibility  of  the  patient  and  the  peculiarities  of  his  reaction,  the  latter  fac- 
tors boiim  depeudent  in  part  upon  age  and  constitution.  In  general,  it  may 
be  said  that  the  arsenical  eruptions  cover  a  large  range  of  inflammatorj^  con- 
ditions and  typical  dermatof^es.  These  cases  are  often  difficult  of  diagnoeis. 
Thus,  Dr.  J.  C.  White*  reports  tlie  case  of  an  infant  with  extensive  and 
severe  papular  eczema,  with  excoriation  of  the  face  and  scalp,  and  inter- 
trigo of  various  parts  of  the  Ixxly,  apparently  dne  to  arsenictil  wall-paper. 

A  cutaneous  affection  which  oecasionally  results  from  arsenic  when  giveu 
for  a  long  time  is  herpes  zoster,  seen  by  Bokai  *  in  three  out  of  one  hundrt'd 
and  thirteen  cases  of  children,  all  treated  in  a  similar  manner  for  chorea. 
This  small  number  might  well  be  due  to  coincidence,  but  other  practitioners 
have  made  the  same  observation,'"  and  the  writer  has  recently  seen  an 
appai-ently  similar  case  in  an  old  woman.  It  is  p<:)ssible  that  in  such  cases 
the  arsenic  acts  by  causing  localized  neuritis,  as  it  is  known  sometimes  to 
do,  and  that  the  herpes  is  a  secondarj'  result. 

Another  interesting  effect  is  a  general  bronzing  of  the  skin,  simulating 
the  appearance  seen  in  Addison's  disease,  and  lasting  for  a  number  of  weeks 
after  the  cessation  of  treatment." 

An  important  series  of  cases  illustrating  the  local  and  general  elfects  of 
arsenic  applied  in  substance  to  the  skin  of  young  infants  are  the  *'  violet- 
powder"  cases  re|Jorted  by  W.  H,  Power  and  by  several  gentlemen  who  had 
observed  the  patients. ^^  Of  the  twenty-nine  cases  reported,  tliirteen  were 
fatal.  The  powder  contained  about  thirty-eight  jver  cent»  of  arsenic,  and 
w^as  dusted  on  repeatedly  for  toilet  purposes.  The  skin  became  intensely 
congested,  and  ru  some  instances  dark-colored  and  brawny.  Acute  inflam- 
matory reaction  and  sloughing  soon  set  in  in  some  of  the  cases. 

Arsenic  is  liable  to  l»e  absorbotl  through  the  skin,  esjiecially  fn.>m  abraded 
surfaces ;  and  severe  geneiul  sym|)toms  and  even  death  have  resulted,  in  the 
case  of  children,  from  ointments  and  washes,  and  even  from  clotliing,  such 
as  stockings,  colored  with  arsenical  pigments." 

It  is  still  more  true  of  the  changes  set  up  by  arsenic  in  the  nmcous  mem- 
branes, than  of  those  excited  in  the  skin,  that  they  may  occur  independently 
of  the  local  action  of  the  i^wison. 

These  changes  in  the  stomach  and  intestines  have  been  the  subject  of 
much  study.  They  may  be  entirely  absent  even  in  acute  cases  of  (>oisoniDg 
where  arsenic  has  bwu  swallowed.  Wlien  iirescnt,  they  consist  essentially, 
as  regards  gross  appearances,  in  ecchynioses,  or  larger  and  smaller  hemor- 
rhages, and  ulcerations.  Although  this  is  often  given  the  name  of  hemor- 
rhagic gastritis,  the  signs  of  true  acute  inflammation  are  usually  wanting. 
Under  the  microsco})e,  fatty  d(?generation  of  the  gland-cells  is  found,  and 
this  sometimes  occurs  with  gi^eat  rapidity,  as  in  a  case  descrilxxl  by  Vir- 
chow,"  where  the  patient  died  within  a  hw  hours  after  swallowing  a  lai^ 

♦  Comparo  J.  C.  Wliite,  loc.  cit. 
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lith  suicidal  intent.      Analogous  changes  occur  in  the  conjunctiva, 
hy  pharynx,  and  ji^uiiis. 

An  intervstiug  article  on  the  *'  Anatomical  Apfiearanccs  resulting  fmni 
nte  Poisoning  by  Arsenic'*  has  been  recently  published  by  Br.  F.  W. 
iper,**  of  Riston. 

AAcr  abaorptiou,  no  matter  froia  what  surface,  arsenic  distributes  itself 
I  the  body,  and,  if  in  sufficient  ([iiantity,  s<?ts  up  degenerative  changes 
nlbe  kidneys,  liver,  heart  and  fitlier  muscles,  in  various  other  oqrans,  in  the 
boos,  and  in  the  blood,  analoj^ous  to  those  found  in  the  gastric  glands,  Ikv 

ttAa  causing  eochymoses  in  the  |)ericai\liura,  endocardium,  and  elsewhere. 
1V»  changes,  together  with  those  induced  by  phosphorus,  the  action  of 
Wlirh  is  similar  to  that  of  arsenic  in  this  as  in  several  other  res|>ects,  have 
Ihi'iitly  been  studitd  with  esjw^'ial  care  by  Ziegler  and  Abolonsky,'*^  for  the 
livrrand  kidney  in  particular,  and  incidentally  also  for  the  muscles.  The 
trtion  of  arsenic  and  that  of  phosphorus  were  found  to  be  simikr,  but  tliat 
rtf  arsenic  was  the  lcs.s  intense. 

kThe  first  action  of  both  is  found  to  be  on  the  gland-cells,  causing  d«?gen- 
km,  usually  dcs<^*rilMM^l  as  fatty,  but  more  strictly  a  progressive  granular 
HmSy  fonnation  of  vacuoles,  necrosis,  and  destruction.     Next  the  epithe- 
lium of  the  gall-ducts  and  endothelium  of  the  vessels,  especially  the  capil- 
Hkrii's,  and  finally  the  coniit?ctive-tissue  cells,  become  involved.     The  nuclei 
Ujf  ^  liver-cells  divide  and  multiply,  and  even  a  slight  degi*ee  of  fatty  de^ 
^flMnition  does  not  seem  to  prevent  this  cliange.     This  pmcess  of  new  for- 
Wtioa  seems  to  Im?  due  to  the  direct  action  of  the  arsenic  after  jjenetrating 
ibe  cells.     The  changes,  both  in  these  organs  and  in  the  muscles,  occur 

^B  It  is  im|M>rtant  to  note  that  the  term  '*  degeneration"  does  not  strictly 
^■■jrtotlie  whole  of  the  prmx*as  observed  in  tlicst^  ex[>erimentH,  but  that 
^HBKve  cell-division  goes  on,  within  the  parenchyma  of  t!ic  oi'gans  as  well 
»  ill  the  connective  tissue.  It  may  be  that  the  influence  which  leads  to 
tkisduuige  is  in  some  way  related  to  the  therapeutic  action  of  arsenic  and 
Itoruft. 
The  careful  experiments  of  Vrijena^''  (Amsterdam)  in  1881  make  it  prob- 
JlWpthat  no  department  of  the  nervous  system  Is  exempt  from  the  influence 
'the  poison,  though  not  all  are  equally  iiivolveil.  The  hemorrhages  sc) 
Wy  found  are  thought  to  result  in  jMirt  from  {>aralysis  of  the  vaso- 
»<or  uer\'es,  in  jiart  from  the  changes  in  the  constitution  of  the  blood 
veaeeU. 

The  probability  is  tfiat  the  }Mindytic  and  8en.s<;>ry  disorders  of  the  limbs 
idue  to  multiple  neuritis.     This  view  was  first  suggested  by  Jaeschka  iu 
2,**  and  liaa  since  then  been  confirmed"  by  anatomical  as  w^ell  as  clinical 
ence. 

To  what  extent  the  oenti-al  nervous  system  is  responsible  for  these  |mnil- 
yKr?<  is  still  uncertain.  Changes  in  the  spinal  cord,  jM^rhaps  even  etiologi- 
caily  antecedent  to  the  neuritis,  might  be  anticipated  in  the  case  both  of 
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ktid  and  of  ai*8t'iiir,  and  in  faot  Puiww  **  in  1882  doficribed  micl 
Doubt  was  atU'r\v*ii*ds  cxprt'ss*xl  as  to  the  validity  of  his  observations, 
tJieir  autiior  has  re<-^ntly -'  ix?affirmed  \m  opinion,  snpiK>rting  it  by  an  attoimt 
of  the  examination  of  the  spinal  coixl  from  a  case  of  acute  arsenieaJ  )X)ist»n-^ 
ing.  The  matter  cannot  as  yet  l>e  ivgarded  as  definitely  Hettled,  but  it  has  ■ 
been  shown  that  arsenic  inje^^ted  ^nbrotaiieously  Is  quite  ca|)able  of  destroy- 
ing the  adjacent  nerve^i,  indijiendently  of  any  change  in  tlie  nerve-centres. 
Inasmuch,  however,  as  some  of  the  cases  of  muscular  atropliy  of  arst^nical 
tL»  well  as  of  saturnine  origin  are  jyermanently  incurable,  it  is  highly  j)rob- 
able,  judging  from  what  we  know  of  the  t'ejiarative  |X)wer  of  the  peripheral 
nerves,  that  the  tt^utral  nervous  system  is  ,S4imetimes  seriously  aflected 

Tlie  occasional  otx'urrcnce  of  ju'ofound  amemia  would  seem  to  iiidicai 
tliat  the  damage  is  sometimes  done  to  the  blood-making  oi-gans.  Arsenic 
R>metimes  found  in  the  l>oiics,  and  in  one  case,  repoHed  under  Elimination, 
ti-aces  were  found  in  the  boues  many  months  after  cessation  of  the  exposure. 
In  this  case  the  arsenic  had  been  used  as  a  mwUcine  for  a  long  time  and  iu 
small  doses.  M 

Actx>rding  to  Filehne,^  the  erosions  seen  in  the  stomach  are  probably  uofc' 
due  to  the  diiTct  action  of  the  arsenic,  unless  wliere  it  is  pi-eseiit  in  snli- 
stance,  but  to  the  i>eiitoiiic  digestion  for  which  tlie  degenerative  changes  i 
the  gastric  glands  prepare  the  way.     He  found  that  if  tJie  stomach  wi 
kept  steadily  alkaline  by  magnesia,  or  eareitdly  fre*ed  from  acid  by  frecpien 
washing,  these  changes  diil  not  occur. 

Dogiel  ^  has  rewntly  shown  the  im]>ortant  fact  that  arsenic  and  its  sftli 
form  chemical  compounds  with  the  albuniinuid  tissues  (gtrlatiuous  sul 
when  heated  with  egg  albumen),  although  this  is  contrary  to  what  has  been 
universally  believed. 

The  anatomical  changes  observed  in  the  case  of  children  are,  for  tlie 
most  jmrt,  the  earae  as  those  Been  in  adults.  Cohn  has,  however,  found 
o?dema  of  tlie  brain  in  a  child  of  five  years  who  died  fn:nn  acute  jx>i.^ning, 
and  suspected  the  same  condition  in  the  cuire  of  another  ]>atient  whose  symp- 
toms were  of  similar  character,  but  who  eventually  i*ecovered. 


I 


ELIMINATION. 

Ai-senic  is  found  in  all,  or  almost  all,  the  secretions  and  excretions  of  tli.^n 
hody%  espe<^'ially  the  bile,  the  faeces,  and  the  urine. 

The  st^cretion  ra<ist  im|K>rtant  for  present  consideration  is  the  millifctfj 
Hrouanlcl  an<l  Pouchct*''  gave  Fowler's  solution,  in  tlie  dose  of  from  tw^w 
to  twelve  drops,  to  nursing  mothers,  without  unpleasant  results,  but  foun»«« 
in  tlie  case  of  one  woman,  who  took  the  maximal  dose  daily  for  six  daya'^ 
one  milligramme  of  ai>iieQic  in  each  one  hundred  grammes  of  milk.  Exac Z 
perimcnts  with  animals  gave  similar  results.  The  young  in  many  case^^ 
died,  and  arsenic  was  found  Eii  their  tissues.  The  same  ^vritcrs  cite  the  foE<Ti 
lowing  ca.se.  A  man  was  accusetl  of  an  attempt  to  ]M>ison  his  wife  witl'^i 
ai-senious  acid.     The  woman  lived,  but  her  nursing  diild  of  tM'o  moatlmS' 
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y-eight  horn's.     The  wh(»lo  h»Mly,  woi<rhinj]j  two  kiloj^rammes, 
ilvttd  for  arsenic,  and  five  millrgnimmos  were  found. 
On  the  other  liand,  Ewald"  could  not  find  arsenic  in  thirty  granimos  of 
of  a  woman  who  had  been  taking  thirty  drops  of  Fowler's  solution 
for  four  days. 
The  time  usually  considered  sufficient  for  the  complete  elimination  of 
immk  in  from  twelve  to  twenty  days,  but  exceptionally  it  is  found  in  the 
urine  after  five  or  six  weeks,      Oibh**  reports  a  easo,  however,  where  traces 
trere  found  in  the  liver  and  bones  uf  a  female  jiatient  six  months  after  vvs- 
fltioo  of  a  long  course  of  medicinal  treatment  which  had  led  to  her  death. 
In  some  of  tlie  wall-jmper  cases  it  has  been  found  as  late  as  seven  or  nine 
■ODths  after  the  apparent  removal  of  the  source  of  poisoning.'^     Tliis  class 
^aues  h  obviously  not  well  suited  for  determining  the  point,  but  the  facts 
aiv  stated  here  on  account  of  their  clinical  value. 

It  19  not  yet  known  whether  elimination  goes  on  more  rapidly  with 
rbiWrwi  than  with  adults.     The  process  is,  however,  undoubtedly  favored 
br  a  healthy  condition  of  the  kidneys  and  other  organs,  and  it  is  possible, 
though  not   probable,  that  the   rarity  (see  l>elow)  of  arseuitiil   paralysis 
m  cbiJdren  is  due  to  their  eliminating  the   poison  before  tliis  symptom, 
fiiGli  is  nsnally  a  relatively  late  one,  lias  time  to  make  its  api>earance. 
Frequency  with  which  Arsenic  is  found  in  the  Urine. — Dr.  C.  P. 
orwater  has  examined,  at  my  request,  more  than  fifty  s|>ecimens  of  urine 
arsenic.     The  persons  from  whom  the  sjwcimens  were  mainly  taken 
patients  presenting  themselves  at  the  out-patient  de|mrtment  of  the 
usetts  General  Hospital,  those  cases  being  selected,  ns  a  rule,  which 
present  any  symptoms  that  seemed  referable  to  arsenical  poisoning, 
fpedmens  showed  traces  of  arsenic  in  forty-three  and  a  half  per  cent. 
whole  number  taken.     This  result  seems  to  me  one  of  decided  inter- 
**r  apart  from  its  clinical  importance. 

The  fiict  to  which  I  have  repeatedly  called  attention,  that  lead  is  to  be 

^■nnd  witii  great  frequency  in  the  tissues  of  healthy  persons,  is,  for  two 

'^Miii,  less  surprising  than  that  the  same  should  be  true  of  arsenic :  first, 

*^iise  lead  is  less  easily  eliminated  than  arsenic,  so  that  it  may  accnmulate 

"^  by  little ;  second,  beitiuse  the  sources  of  possible  lead  contamination 

***  extremely  numerous. 

The  sources  of  arsenical  contamination,  on  the  other  hand,  are  eompara- 

T  lew.     The  coloring-matter  of  wall-papers,  and  of  cotton  and  woollen 

constitutes  by  far  the  most  important  of  them  ;  and  even  if,  in  esti- 

th€  significance  of  the  figures  I  have  given,  we  make  large  allow- 

for  coincidence  and  for  exeeptional  causes,  it  is  impossible  to  avoid 

ndosion  that  from  these  materials  arsenical  compounds  are  fre<pjently 

off,  ooder  conditions  which  render  them  lial)le  to  be  absorljed,  and 

a  kind  that  they  occasionally  cause  more  or  less  severe  symptoms 

Isoning. 

the  other  hand,  the  clinic^  inferences  which  the  figures  primarily 
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suggest  is,  that  while  these  coloring-matters  are  evidently  a  source  of  fre- 
qntiut  coiitamiDatioo  of  tlie  tissues,  they  are  not  a  fre<^jueut  cause  of  poison- 
ing, and  that  the  dtacovery  of  arsenic  in  the  urine  cannot  be  taken  as  a 
conclusive  proof,  or  even  as  very  strong  evidence,  taken  by  itself,  as  to  tlie 
origin  of  doubtful  symptoms. 

Nevertheless,  if  the  i^tsults  of  these  analyses  are  anything  like  typical 
of  those  whicli  would  be  obtained  from  a  larger  nuntl3er,  it  is  evident 
that  the  danger,  such  as  it  is,  is  a  wide^sprt^d  one,  and  that  even  if  only  a 
very  small  proportion  of  the  persons  in  whose  urine  arsenic  could  be  found 
sliould  be  injuriously  affected,  the  absolute  number  might  be  quite  lai-ge. 

SYMPTOMATOLOGY. 

The  symptoms  of  arsenical  poisoning  vary  according  as  the  ]>atient  has 
been  exposed  to(l)  large  toxic  doses;  (2)  medium  doses  increased  gradually 
to  bevoud  the  limit  of  tolerance  j  (3)  minute  doses  coutinut^  for  a  long  time; 
and  according  to  the  nature  of  the  preparation. 

Very  large  doses  may  be  rapidly  fatal  in  the  course  of  a  few  hours  or 
even  half  an  hour,^  sometimes  with  convulsions,  delirium,  and  other  signs 
of  serious  involvement  of  the  nervous  system  in  all  its  parts,  and  some- 
times without  cuufiing  any  other  symptom  than  ct.illapse.  A^omiting  aud 
diarrhoea  may  be  entirely  wanting  or  i>resent  in  only  moderate  degree,  aud 
this  especially  in  the  cases  of  acute  collapse. 

Cohu®  reports  two  cases  of  acute  poisoning  in  young  children,  five  and 
six  years  old  resi>eetively,  in  order  to  show  that  severe  cerebral  i^ymptoms — 
loss  of  coDsciousness  and  delirium,  apparently  due  to  hvpera?mia  and  o:Hlema 
of  the  braiu^raay  occur  not  only  in  cases  of  rapid  collapse,  where  gastro- 
intestinal signs  are  wanting,  but  also  when  they  are  present.  In  the  **  violet- 
|xt\vder"  cases  above  referrefl  to,  some  of  the  infants  died  with  symptoms 
of  general  prostration.  Ab<]orainal  signs  occurred,  but  were  not,  as  a  rule, 
prominent. 

Wiien  the  prostration  of  the  nerv^ous  functions  has  not  been  so  great  as 
here  indicated,  vomiting  and  pui^ing  generally  make  their  api>earance,  and, 
from  their  violence  as  well  as  from  the  character  of  the  di??t4iarges,  some- 
times suggest  true  cholera.  These  symptoms  are  usually  associated  with 
excessive  thirst,  burning  sensations  along  the  cesophagus  and  in  the  throat, 
intense  pain  in  the  abdomen,  with  tympanites,  cramps  in  the  extremities, 
and  retention  of  urine.  The  latter  st^cretion,  as  well  as  the  alvine  dis- 
charges, may  be  bloofly.  The  action  of  the  heart  and  the  respiration  are 
profoundly  affected.  Consciousness  is  usually  preserved,  but  attacks  of 
8yncoj>e  and  cfvnvulstons  sometimes  occur,  especially  with  young  children. 

In  the  following  interesting  case  of  poisouing  in  a  young  boy,  reported 
by  Sillimao,*'  the  symptoms  for  a  time  suggested  belladonna  poisoning.  The 
first  symptoms  were  thirst,  nausea,  and  retching,  but  there  was  no  vomiting  ; 
these  were  the  only  gastric  symptoms,  aud  they  rapidly  subsided.  In  fn^m 
one-half  to  three-fourths  of  an  hour  there  was  profound  stupor,  with  exoe^ 
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give  dilatation  of  the  pupils,  the  pulse  Wiis  rapid  (130)  and  small,  respira- 
tioo  from  50  to  60  per  minute  and  shallow,  aud  there  was  great  muscular 
debility,  Emetics  were  given,  and  the  vomitus  eoatainal  no  blood  nor 
mucus.  The  patient  was  revived  by  stimulants.  Two  and  a  half  hours 
after  the  first  symptoms  the  pupils  had  become  normal^  and  the  pulse  and 
respiration  luid  improved.  Five  hours  later  there  was  a  relapse,  ending  in 
collapse,  coma,  and  death  eight  hours  and  three-quarters  fi-om  the  time  of 
onset.  During  the  whole  course  there  was  no  eomplaint  of  pain  and  no 
disturbance  of  the  bowels. 

It  18  noteworthy  that  there  are  sometimes  temporary  lulls,  even  of  sev- 
eral days  duration,  which  give  false  assurance  of  recovery.  Recovery  may, 
however,  occur  in  a  case  that  has  long  seemed  hopeless,  and  this  is  as  true 
of  children  as  of  adults.  Thus,  in  one  of  the  instances  above  cited  (re- 
ported by  Cohu),  of  a  child  six  years  old,  in  spite  of  the  fact  that  delirium 
and  loss  of  consciousness  wei'e  present,  and  inci'eased  up  to  the  tenth  day, 
the  patient  eventually  recovered,  and  at  the  end  of  four  weeks  was  nearly 
restored,  though  somewhat  emaciated.  Likewise,  in  the  interesting  case  of 
a  girl  eleven  yeai^s  old,  report «1  by  Donelly,^^  in  spite  of  severe  symptoms 
of  acute  poisoning,  aud  although  as  late  as  the  fourth  day  the  body  was 
greatly  swelled,  the  breasts  hard  aud  jminful,  and  the  secretion  of  urine 
almost  suppressed,  there  was  eventual  recoverj'. 

Even  after  the  acute  symptoms  of  the  early  stages  of  poisoning  have 
fKissed  away,  the  jMitieut  has  still  much  to  fear  from  the  subset] uent  out- 
break of  puiralytic  symptoms,  supposed  to  be  due  to  generalized  neuritis. 
These  may  follow  even  a  single  dose,  aud  may  occur  after  an  interval  of 
days,  weeks,  or  even  mouths. 

These  paralytic  symptoms  consist  in  greater  or  less  loss  of  power  over 
the  extremities,  usually  associated  with  severe  rheumatoid  pains,  tcnderucss, 
and  a  variable  amount  of  cutaneous  and  muscular  sensory  impairment,  espe- 
cially of  the  hands  and  feet.  The  lower  extremities  are  commonly  affected 
more  than  the  upper,  the  distal  more  than  the  pro.ximal  groui>3  of  muscles, 
and  the  extensors  rather  more  than  tlie  flexors ;  but  exceptions  to  all  these 
ndes  occur."  The  electrical  irritability  is  usually  diminished  to  both  cur- 
rents, but  may  be  normal  or  even  exaggerated.  Atrophy  of  varying  degree 
generally  occui-s,  aud  in  adults  is  occasionally  incurable.  Ataxia,  also^ 
probably  of  neuritic  origin,  is  occasionally  seen.** 

These  paralytic  symptoms  are  of  infrequent  occurrence,  relatively  Ui  the 
other  symptoms,  even  witli  adults,  and  appareutly  still  more  rare  in  the  case 
of  children,  although  a  number  of  instances  have  been  reported  in  which 
there  were  cramps,  pain,  and  tingling  in  the  extremities.  An  interesting 
case  is  reported  by  McC ready  where  paralysis  of  the  legs,  followed  by 
death,  occurred  in  a  young  child  in  consequence  of  rubbing  arsenic  mixed 
with  gin  on  the  head  to  cure  an  attack  of  favus.  The  death,  however, 
oecurred  so  soon  after  the  exposure  (less  than  forty -eight  hours)  that  it  may 

questioned  whether  the  paralysis  was  really  of  neuritic  origin,  though 
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this  is  not  impossible.  Kirchgasser  has  also  seou  paralysis  of  the  legs  from 
IJoisouiDg  with  vvall-ivajwr.  A  t«se  was  cited  in  a  retfut  paper  by  the  writer^ 
where  ataxic  symptoms  showed  themselves  in  a  child  of  about  twelve  y^^r^jB 
in  whose  urine  arsenic  was  found,  probably  of  wall-jiaper  origin.  I  have 
found  no  report  of  a  typiralj  well-marked  ease  of  geueralized  iieuritic  paral- 
ysis in  au  infant  or  a  young  ehild.  Several  casesj  of  lead  pamlysis  of  thia 
character  are,  however,  on  record.  ^H 

Even  in  the  first  stages  of  iK>isoning,  marked  signs  of  irritation  of  tfa^^ 
peripheral  nerves  may  be  present,  consisting  in  severe  pain  and  pareesthesia 
and  muscular  cramjks  in  the  extremities,  and  these  symptoms  are  met  widM 
!U  childix'u. 

These  paralytic  (ueuritie)  symptoms  occur,  in  adults,  both  after  lai^g^^ 
single  doses  of  arsenic  and,  though  but  rarely,  after  long-continued  repetiticM^^ 
of  small  doses,  and  even  in  cases  of  |K)Isoning  from  wall-pa|)ers  and  fabrics. 

The  Effects  of  Moderate  Doses  of  Arsenic  gradually  increased 
to  the   limit  of  tolerance,  as  when  it  is  employed  a^  a  medicine 
with    the    object   of  obtainingr    its   ftill    physiologrical    action,    and 
pushed  too  far.^ — ^The  first  signs  of  poisoning  under  these  circumstances 
arc,  usually,  disoitlers  of  the  digestion,  consisting  in  coated  tongue;  red- 
ness, followed  by  lividity,  of  the  gums,  with  varicose  enlargement  of  thei^f 
vessels,  and,  eventually,  ulcemtion  and  bleeding ;  salivation  ;  loss  of  appe-^ 
tite;  gastric  pain ;  nausea;  vomiting;  and  offensive  dischai'ges  containing 
undigested  food.      The  urine  is  liable  to  be  diminished  in  quantity,  and  is 
often  turbid  and  offensive.     Albuminuria  may  be  present.     The  eyes  soon 
come  to  have  a  glistening  look,  the  pupils  enlarge,  the  sclerotic  becomes 
yellow'ish  in  color,  tlie  lids  swelled  and  painful,  the  conjunctiva  congested, 
and  the  cutaneous  glands  of  the  lids  inflamed.     The  metabolic  char 
(urea,  etc.)  increase  and  then  diminish,  or  oscillate.     The  neiTous  function 
an*  all  liable  to  be  deranged.     Among  the  more  prominent  symptoms 
this  class  are  signs  of  cerebral  irritation,  and  prostration,  and  the  seosoi/l 
and  motor  disorders  of  the  extremities  which  later  deepen  into  the  paralx^ses 
characteristic  of  ai*senical  neuritis.     (This  is,  essentially,  a  digest  of  tbu      . 
experiments  of  Vaudrey  upon  himself  and  others.)  H 

Poisoning  from  the  too  long  continued  Use  of  Arsenic  in  SmeCQ™ 
Doses. — The  cases  falling  under  this  head  have  been  already  discuss^ 
under  Dose.     It  only  remains  to  be  said  that  the  symptoms  usually  m^^.^ 
their  apj?earance  in  the  order  and  manner  described  in  the  last  section,  fcA>v!i 
that  almost  any  one  of  the  symptoms  may  bo  unusually  prominent  or 
be  wanting. 

Occasionally,  though  verj-  rarely,  as  has  already  been  mentioned,^  i 
long  use  of  arsenic  and  apparent  liabituation,  a  violent,  almost  acute  at 
mav  occur. 


attaa 


It  is  especially  noteworthy  that  the  first  symptoms  of  any  promine 
may  be  signs  of  localized  nen'ous  irritation  in  the  extremities  or  abdom^^^ 
auch  as  numbness  and  prickling,  or  cramp-like  pains,  usually  asaociatr^^ 


with  more  or  less  general  indisposition.  One  digestive  sign  often  referred 
to  as  oecnrring  early  is  a  silvery-whitish  coating  on  the  tongue.  The  (x:ca- 
sional  occurrence  of  herpes  zoster  and  of  hronxing  of  the  skin  is  spoken 
of  in  an  iiirlier  jwrt  of  this  iKajier. 

Poisoningr  firom  Arsenical  Wall-Papers,  Paint,  and  Fabrics.- — For- 
tunately, the  time  has  almost  goue  by  wheu  the  idea  of  danger  from  these 
soupcea  of  poisouiug  ean  reasonably  be  scoutetl,  and  it  is  now  only  throngh 
neglect  that  the  physician  fails  to  take  them  into  aceount  in  obsenre  cases 
of  failure  of  healtli,  even  without  specific  symptoms. 

The  following  remarks  are  hosed,  so  far  as  possible,  on  obaervatious^ 
in  which  arsenic  was  actual ly  found  iu  the  urine.  The  illast rations  will  lie 
drawn  largely  f«*oni  the  cases  of  childi'cn,  but  siieli  other  facts  will  i>e  added 
as  may  throw  light  upon  tliis  obscure  subject. 

It  is  not  efjually  true  fV>r  chronic  as  for  acute  poist>ning  that  the  symp- 
toms are  the  same  iu  children  as  in  adults^  iuasrniteli  as  the  effect  of  the 
jwison  is,  in  {>art,  to  call  out  latent  tendencies  to  disease,  and  in  determining 
these  age  is  probably  an  important  factor. 

The  liK-al  and  s[)eeial  symptoms  do  not  differ  from  those  seen  in  poison- 
ing from  larger  doses,  except  in  the  fact  that  they  are  only  iu  faint  traces, 
which  liavc  to  be  carefully  sought  for. 

The  cases  may  usually  be  elasspd^  respectively,  in  one  of  five  groups ; 
1.  Those  in  which  the  syin[>toins  mainly  conw:;rn  the  gi'ueiTil  nutrition  and 
health,  without  signs  of  local  irritation.  2.  Those  in  which  the  symptoms  are 
mainly  due  to  irritation  of  the  conjunctiva,  mouth,  or  pharynx,  3.  Those 
in  which  the  symptoms  mainly  concern  the  digestive  tract.  4.  Those  in 
which  the  symptoms  mainly  concern  special  departments  of  the  nervous 
system.  5,  Those  in  which  the  symptoms  mainly  affect  the  nutrition  of 
some  special  jmrt  of  the  hmly  other  than  those  mentioned.  To  these  thci-c 
might  fairly  be  added  a  sixth  class,  containing  cases  in  which  latent  tenden- 
cies to  ner\-ous  nftwtions  of  various  sorts  are  brought  out  by  the  debilitating 
influence  of  chronic  arsenical  poisoning,  just  as  lead  poisoning  tenses  hysteria, 

Most  cases  present  several  of  these  sets  of  symptoms. 

The  cases  of  the  firet  class  are  probably  less  common  than  those  of  the 
second  and  the  third,  since  signs  of  local  irritation  are  usually  present  in 
some  degree.  It  is,,  however,  to  be  rememberctl  that  it  is  just  in  ivgartl  to 
cases  of  this  group  that  more  accurate  means  of  diagnosis  are  needed,  and 
perhaps  we  think  them  rare  only  Ix'cause  they  are  <Jverlooked.  Two  nr  three 
cases  are  known  to  the  writer  where  ai'senic,  appjiriMitly  of  wall-pajwr  ori- 
gin, was  found  in  the  unne^  and  where  few  or  no  symptoms  were  observed 
l)€sides  anromia,  debility,  ami  perhaps  (especially  fi'eqiient  in  the  case  of 
children)  irritability  and  I'estlessuess.  One  of  the  twenty-five  cases  referred 
to  iu  the  note"  is  that  of  an  infant,  reportetl  by  Dr.  Francis,  of  Brook- 
line,  who,  though  previously  healthy,  l)trame  languid  and  refused  food,  but 
recovered  prnmptlv  after  removal  from  exposure.  Arseuic  was  found  iu 
the  urine. 

Vol.  IV.— 39 
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If  stii^picions  arc  aroused,  they  may  pnn)crly  be  strengthened  hy  even 
slight  signs  of  lo«il  irritation  either  of  the  mucous  membranes  or  of  tlie 
periphenil  nerves,  If^  slight  prii'kliog  or  numbness  of  the  hands  and  feel 
is  complained  of^  careful  examination  for  diminished  electrical  irritability 
of  suspected  muscles  sliould  he  made.  If  thes»?  signs  are  absent,  the  diag- 
nosis can  often  be  only  guessed  at ;  but  the  probability  of  arsenical  poison- 
ing Xa  increased,  thougii  not  converted  to  a  certainty,  if  arst.'nic  is  found  in 
the  urine  on  analysis  by  a  skilled  chemist. 

Auicmia  and  general  impaire<l  health  are  constantly  met  with  in  con- 
nection with  other  symptoms,  such  as  disorders  of  digestion,  etc.,  without 
being  wholly  sct^ondary  to  them. 

Cases  under  Class  2  are  very  common.  The  conjimctivitis  is  fref|uently 
purulent  and  associated  with  inflammation  of  the  MeilMjminn  glands,  and 
even  with  nebula)  and  ulceration  of  t!ie  coniea. 

The  clianges  in  the  pharynx  may  assume  a  diphtheritic  ap[)earance,  ai 
Osborne  Reynolds  reports  the  case  of  four  childi-en,  where  the  diagnosSl' 
of  diphtlieria  was  made,  who  eventually  died.  The  father  and  mother  also 
showed  signs  of  arsenical  piiisoning,  and  the  sickness  of  the  cliiMren  waa 
traced,  with  great  probability,  to  tlie  same  source.  Kirchgasser,  also,  si)eak3 
of  diphtheritic  changes  in  the  phar>'nx.  The  pharyngitis  is  apt  to  be  osso- 
ciatcil  with  Ijronchitis  and  cough ;  tlK^e  symptoms  are  worse  in  the  mora- 
iug,  when  the  ai'senical  paper  is  on  the  patient's  bedroom,  and,  like  other 
symptoms  of  poisoning,  both  h>cal  and  geneml,  are  worse  when  the  windows 
of  tlic  ronras  arc  clositl  and  when  the  furuace  is  lighted.  The  heat  of  a 
lamp  or  gas  flame,  acting  ujwn  an  arsenical  shade,  is  liable  to  prodii 
similar  results. 

The  digestive  disturbances  (Class  .l)may  occur  either  alone  or  combin 
with  the  other  symptoms,  and  may  attect  cither  the  stomach  or  the  l)i»wels 
most  severely.  Mori-is  reported  the  cases  of  two  children  of  an  English 
surgeon,  who  died  with  symptoms  of  enteritis.  Occasionally,  thottgh  rarely, 
constipation  occurs  instead  of  diarrhoea. 

Icterus  may  occur,  and  tul>e-casts  with  small  quantities  of  blood  are 
occasionally  found  in  the  urine,  together  witli  albumen. 

I  have  seen  no  statement  that  casts  and  blond  have  been  found  in 
urine  in  children,  but  albuminuria  is  unt  very  nncTimmon  with  thenj  win 
ai*senic  is  given  as  medicine,  as  in  choi-ea. 

Oass  4. — The  nervous  disonlers  most  frequent  in  children  mv  hcadad 
insomnia,  restlessness  and  nervous  irritability,  neuralgic  pains,  and,  rai 
signs  of  the  slighter  degrees  of  neuritis. 

Kircligasser  reports  the  aiae  of  a  boy,  three  and  a  half  yeans  ol 
who  suffered  from  convulsions,  followe<l  hy  paralysis  of  the  legs,  possibly 
traceable  to  ai-senicid  pajier,  and  passing  away  after  removal  from  exposure. 
The  convulsions  showed  a  tendency  to  daily  pcricKlical  recurrence  and  were 
followed  by  fev^crishness. 

The  same  writer  has  observctl  that  other  nervous  symptoms  may  shorn 
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ijo  loudcney  to  jieriodical  recuiTonce,  sirmilatino;  malarial  aftk-tious  ; 

'  somelhing  of  the  sanie  sort  M'as  rfport<Kl  by  Dr.  Nichols,  of  Cam- 
biilgie,'  Here  the  diagiutsis  was  strengthened  by  the  discoverj^  of  arsenic 
ntbenriQe,  Other  instances  of  convulsions  in  yonng  children  have  been 
anted  in  ctLses  of  tliis  class. 

Cf(wi  5. — Affections  of  the  skin  due  to  poisoning  from  arsenical  wall- 
piper  lire  noted,  although  but  rarely.  There  is  some  reason  to  think  that 
udunmation  of  the  external  and  middle  ear  may  l>e  due  to  the  same  oanse. 

The  nenraJgia  is  sonnctimis  su  sharply  hR'alize<l  a?5  to  suggest  neuritis 
of  &  single  nerN'e,  and  two  or  three  cases  have  been  re^wrted  where  the 
BDtritioD  of  one  limb  has  been  seriously  inijMiirtHl. 

The  s)'mptoms  are  sometimes  much  worse  in  the  morning,  the  patient 
otUn  waking  with  a  severe  frontal  headache,  bad  taste,  and  irritation  of  the 
<yc?  ind  the  digestive  tract. 

The  apparent  immunity  enjoyed  by  a  certain  proportion  of  the  pei-Kons 
ndertlic  same  exposnre  is  often  commented  on  as  throwing  doubt  on  the 
mat  of  the  symptoms  in  the  rest.  But»  while  this  dtmbt  is  entirely  jiLsti- 
flfaleiu  a  given  case,  the  general  fact  that  theiie  is  great  ditfcn^nce  in  the 
flMtptibility  of  different  perstms  towards  many  other  poisons  besides  arsenic 
btaoweJl  known  to  need  comment. 

The  symptoms  of  the  sc<'ond  class  may  be  mainly  looked  for  where  the 
jwenic  is  present  in  the  form  of  dust,  but  this  cannot  be  stated  as  a  uuivei'sal 
mk 

Arseniral  jxiint,  though  less  injurious  than  many  jvapers,  is,  nevertheless, 
apablf  of  mischief;  and  the  same  may  te  said  of  papers  containing  arsenic, 
wer  which  otJier  papcre,  free  from  arsenic,  have  been  pa«^te<l,  or  which  have 
betnorttted  with  varnish. 

It  i*  worthy  of  notice  that  what  might  l)e  called  a  theraiicntic  action  of 
iwenic — namely,  an  increase  in  weight  and  fat  during  exposure — is  seen  iu 

K>r  exposure  to  arsenical  wall-pai>cr. 

Kirnhpwser  has  spoken  of  the  same  effcefc  in  relation  to  one  or  two 

I  of  chihlren  where  other  meniljci^s  of  the  family  had  s1k>wii  signs  of 
fmmtng. 

I  have  n*it  met  with  any  accHuint  *>f  salivation  in  cliildrcn,  though  in 
iJkeoa«e  of  adults  it  is  s<jmewbat  chamcteristic. 


DIAGNOSIS. 

Acute  arsenical  poisoning  presents  itself  under  two  general  types,  l>oth 
of  which,  however,  are  subjeit  to  many  %'ariations.     The  first  'is  that  of 
ollapee,  which  folhtws  the  ingcstinn  of  large  qiiantittes  of  the  poison, 
dy  l^e  nnattendtxl  by  any  sym[vtnms  of  local  irritation.     The  second 
tht  gtstro-intestinal  ty|K*,  characterized  by  intense  burning  at  the  epi- 
tntim,  along  the  cerisophagus,  in  the  fauw'S,  etc.,  and  by  the  cholera-like 
litiiig  and  purging. 
Botli  these  forms  might  possibly  be  mistaken  for  poisoning  by  phos- 
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phonis  or  other  irritant  poison,  or  even  for  cholora,  under  certain  circnm- 
Btancc«.  In  case  of  doubt,  the  stomach  may  l>e  washed  out,  and  examined 
for  the  characteristic  odor  of  phosphorus,  and  the  attempt  made  to  develop 
the  garlic  smell  of  arsenic  by  heating. 

It  should  be  remcniljered  t!tat,  even  iu  eases  of  subacute  poisoning, 
where  death  is  delayed  for  some  days,  gastro-intestinal  signs  may  be  incon- 
gpicuons.  In  the  si>eeial  case  of  children,  the  possibility  of  the  association 
of  acute  cerebral  symptoms,  due  to  oodema  of  the  brain,  with  the  gastro- 
intestinal signs,  as  in  the  case  described  by  Cuhn,  will  Ix?  Iwrue  in  mind. 

With  regard  to  subacute  and  chronic  arsenical  poisoning,  there  are  cer- 
tain signs  which,  wiien  present,  are  cliaracteristic ;  but  the  diagnosis  is  fre- 
quently veiy  4>bscurt*,  and  in  the  absence  of  an  evident  cause  cannot  always 
be  made  out  with  certainty.  i 

TIio  most  characteristic  symptoms  are  tlie  o}dema  of  the  eyelids,  and 
ulceration  of  the  gums  and  in  the  fauces ;  the  occuri'ence  of  continuous  or 
intermittent,  and  apjmrenth'  causeless,  attacks  of  acute  indigestion,  with 
nausea,  and  with  epigastric  pains,  or  with  salivation ;    and,  finally,  the 
piralyscs  ;  but  as  yet  only  a  ^c\v  cases  of  jiaralysis,  and  these  not  in  a  fuily- 
dcveloped  form,  have  been   rejxnied  as  occurring  iu  children.      For  the 
sake  of  completeness,  wc  give  the  most  important  features  of  this  symptom     I 
as  met  with  in  adults.     The  arsenical  paralyses  are  not  to  l3e  absolutely  dis-     ^ 
tinguishctl  from  those  due  to  neuritis  from  other  causes,  but  it  is  relatively     ■ 
characteristic  of  them,  as  compared  with  those  due  to  lead,  that  the  lown^^f 
extremities  are  affected  more  than  the  upper,  and  the  extensors  more  than     " 
the  flexors,  while  at  the  same  time  both  tlexors  and  extensors  are  involved. 

In  the  majority  of  cases  the  j)aralysis  is  associated  with  signs  of  marked 
debility  and  restlessness. 

Ataxia  has  been  observed  in  neuritis  of  various  origins,  but  more  oft* 
in  arsenical  than  in  lead  neuritis.     Furthermore,  an  acute  onset  is  v 
much  more  conmion  iu  arsenical  than  in  lead  t»ai-al)sis. 

Although  it  is  more  true  of  j>aralysi'S  fr*tm  arstniical  neuritis,  to  a  certai] 
extent,  than  of  those  from  lead  neuritis,  that  the  distal  muscular  groups  ofi 
the  limbs  sutfer  more  than  the  proximal,  still  a  distribution  varying  froi 
this  is  sometimes  met  with.^ 

With  regard  to  tlie  extremely  chronic  forms  of  arsenical  paralyses,  tin 
resulting  from  ai'senical  wall-[)apers  and  the  like,  it  is  only,  in  many 
by  weighing  the  evidence  of  everj-  sort  that  a  conclusion  can  be  read 
Characteristic  symptoms  are  sometimes  absent,  or  repi*esentod  only  by  traoess^ 
and  an  almost  infinite  variety  in  grouping  may  be  expected.    Under  Syro|>- 
tomatoh^gy  the  diagnostic  points  have  been  given  wliich  will  be  found 
cspeciaHy  useftil. 

When  neuritis  is  i>resent,  the  electrical  reactions  are  usually  diminisliw^ 
to  both  currents.  They  may,  however,  be  nearly  normal,  and  may  even 
be  increased.'^  Sometimes  the  electrical  reactions  suffer  before  any  W 
of  voluntary  power  occure.     This  is  a  j>oint  of  great  pmctical  import; 
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[careful  examination  will  occasionally  enable  iis  to  make  a  dtag- 
case  otherwise  very  obscure. 
An  excellent  test  tor  slight  weakness  of  the  extensor  muscles  of  the 
kni  OQOsifcts  in  letting  the  patient  try  to  maintain  the  carpus  fully  extended 
aflJ  fo  «f|irtfMl  the  fingers. 

In  doubtful  casts  the  urine  should  be  analyzed  by  a  professional  chemist. 

It  is  not,  of  course,  to  be  concluded  from  the  finding  of  small  quantities 

of  usenic  in  the  urine,  that  the  symptt>ms  from  which  the  patient  is  suffer- 

iag  are  due  to  that  cause  ;*  but  the  weight  of  other  evidence  is  obviously 

ttCD^hened  thereby. 

With  regard  to  the  significance  of  other  urinary  signs,  the  presence  of 
ions  of  renal  irritntitm  is  suggestive,  but  not  jjathognomontc. 
few  cases  are  on  record  which  would  suggest  that  acute  aud  chronic 
Kphritis  may  be  due  to  this  cause.  One  of  these,  reported  by  Dr.  T.  M. 
Bflldi,  i»  cited  in  the  paper  already  referi"ed  to  *^  (Case  19).  This  jMitient 
a  child's  nurse,  forty  years  ofage,  and  it  is  interesting  to  note,  as  illus- 
ive of  the  different  kinds  of  personal  susceptibility,  that,  while  the 
anfferctl  from  a  subacute  nephritis,  the  child  himself  showed  the  gcn- 
id  the  mucous-mem bmuc  symptoms  of  arscuiral  poisoning,  but  no 
Kphritis,  in  spite  of  the  fact  that  he  was  attacked  with  scarlet  fever  at  the 
tiaeof  ejc|)osure,  and  that,  too,  while  the  uriuo  still  contained  arsenic.  The 
fciw  Fan  its  usual  cxturse.  Both  patients  recovered  promptly  on  removal 
ftnn  exposure. 

PROGNOSIS. 

The  prognosis  of  acute  arsenical  ixusoning  is  always  grave,  but  even 
^  mubl  unpromising  cases  sometimes  recover.  A  favorable  issue  is  not 
■OBBarily  to  be  expected  on  account  of  a  lull  in  the  symptoms,  even  though 
lluiinay  last  several  days. 

With  regard  to  the  chronic  forms,  the  prognosis  varies  with  t!ie  dura- 
JJooaud  severity  of  the  symptoms.  In  the  light  cases,  and  in  most  of  the 
*«ierat4?ly  severe  ones,  complete  recovery  may  be  expected  under  favonible 
Onditions. 

In  peripheral  neuritis  the  heart's  action  is  liable  to  be  affected,  and 
occasionally  results  from  this  cause. 


TKEATMENT. 

Tlic  tre&tment  of  acute  poisoning  consists  in  removing  the  poison  fraiTi 

I^Homach  and  bowels  by  washing  aud  active  ciithartics,  and  in  giving, 

pr^'viously  to   this  measure,  large  quantities  of  fresh ly-precipitated 

quioxide  of  iron.     This  is  most  conveniently  prejMiretl  by  neutralizing 

ttiactare^  or  other  solution,  of  chloride  of  iron  with  carbonate  of  sodium 

Foiagnesia.     The  quantity  given  should  be  large  and  the  dosefi  fix^^juent. 


*  B«oent  rofMarohes  by  the  writer  bnve  shown  that  it  is  not  uncommon  to  find  tmcea 
In  the  nrine  of  persons  in  apparent  heulth. 
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For  further  details  the  reader  h  referi-ed  to  works  on  toxicology  and  to 
Wo(j<rs  "TheraiKnitic*." 

For  a  case  of  chronic  poisoning  there  is  no  specific  remedy,  other  than 
removing  the  cause.  Where  this  is  arsenic  used  for  therapeutic  purposes, 
it  is  not  always  enough  to  withdraw  the  mwlieine  when  the  iii'st  symptoms 
of  poisoning  show  themselves,  partly  because  seveml  weeks  must  ehijise 
before  the  wliole  of  the  arsenic  can  be  elimiDated,  and  partly  because  the 
symptoms  occasionally  go  on  increasing  in  seventy  without  contiuu€*d  in- 
gestion. It  is,  therefore,  safer  to  anticipate  trouble  by  discontinuing  the 
treatment  for  a  time  every  iew  weeks,  especially  if  the  doses  are  large. 

iLfdide  of  potassium  is  usuaUy  given,  under  the  belief  that  it  incitases 
the  mpidity  of  the  elimination  of  ai>?enie.  It  is  quite  possible  that  this 
effect  is  produt^d,  but  there  is  not  the  same  reason  to  expect  benefit  fmrn 
this  remedy  as  in  the  case  of  lead  jxiisoning.  There  is,  however,  good 
reason  to  believe  that  saline  diuretit^  in  jreneral  iticreasrc  the  rapidity  of  the 
elimination  of  arsenic,  as  of  poisons  in  gcueraL 

The  arsenical  paralyses  are  to  be  treated  on  the  same  principle  as  those 
of  other  origin — namely,  by  rest,  sustaining  regimen,  and  anodynes — 
through  the  acute  period  ;  later,  by  massage,  eare^fully-measuretl  exei-cises, 
and  electricity.  By  a  seeming  jwiradox,  arsenic  in  proper  doses  is  one  of  the 
remedies  recommendetl  in  the  treatment  of  chi-onic  neiu'itis,  and  one  may 
readily  conceive  that  it  might  be  useful^  in  late  stages,  even  where  the  neu- 
ritis was  of  arsenical  origin.  On  account  of  the  heightcuctl  susceptibility 
to  arsenic,  howevei',  which  is  occasionally  develojicd,  it  would  undoubtedly 
be  safer  to  avoid  this  remedy  and  trust  to  other  alteratives,  such  as  iodide 
of  potassium,  cod -liver  oil,  ami  iron. 

Where  the  poisoning  comes  from  arsenical  walbpaiMTS,  these  should  be 
wholly  removed,  and  not  merely  covered  in  by  varnish  or  another  iJaper. 
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INTRODUCTION. 

The  history  of  lead  jwlsoning  is  now  in  an  imiwrtant  phase.  Many 
tin?  nosterly  descriptioDs  writteit  in  1837  by  Tanqucrcl  des  Platiclies 
J,  ft*  far  a.s  they  go,  as  fresh  and  a(]ef]iiate  as  over.  But  sinr-e  that  re- 
mtflcftble  treatise  was  written,  on  which  later  descriptions  have  so  .strongly 
lencd,  fnt±s  have  gradually  been  aceumulating  which  indicate  that  tlie 
iaiijttt  is  a  far  wider  one  than  then  appeared,  and  especially  that  long- 
Bctl  exposure  to  minute  quautiticij  of  lead  eausea  syniptonxs  which  are 
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Id  some  respects  quite  different  from  those  observed  among  the  workmen 
at  ClieJiy,  atid  id  the  Paris  hospitals. 

Lead  poisoning  now  ranks  as  oue  of  the  causes  of  clironic  uephritis, 
aod  recently  a  few  cases  of  endocaixlitis  have  api>areutly  been  ti'aced  to 
this  origin.  Tissue-changes  have  been  discovert^  iu  the  brain,  and  many 
ehrouio  derangements  of  the  nervous  system,  grouped  under  hysteria, 
neurasthenia,  and  the  psychoses,  find  in  lead  poisoning  one  of  their  many 
souit'cs  of  origin. 

TJie  imjK>rtaot  advances  in  other  departments  of  pathology,  and  espe- 
cially iu  the  study  of  other  poisons,  both  mineral  and  zymotic,  liave  thrown 
new  light  upon  the  action  of  lead.  Thus,  through  tiie  important  discovery 
of  toxiu  multiple  neuritis,  and  its  relation  to  diseases  of  the  spinal  cord  on 
the  oue  hand  and  to  the  primary  myopathies  on  the  other,  our  insight  into 
the  nature  of  lead  poisoning  has  had  its  share  of  gain.  Still  more  im}x>r^^ 
tant  is  our  better  recognition  of  the  j)art  played  by  poisons  in  general  iif™ 
the  production  of  structural  disease.  To  sjwak  only  of  the  spinal  coixl, 
we  now  know  that  locomotor  ataxia  and  other  of  the  spinal  scleroses  are 
due  in  a  large  proportion  of  cases  to  syphilis,  while  chronic  ergot  and 
lathyrus  poisoning  lead  to  analogous  forms.  No  one  can  to-day  doubt  that 
if  the  tissues  and  oi^ua  of  excretion  could  be  kept  free  from  inorganic, 
organic,  and  zymotic  poisons  a  long  step  would  be  taken  towards  insuring 
their  Iicalth. 

Furthermore,  it  has  for  some  time  been  known  that  alcohol  iuci^eas€S 
the  toxic  action  of  lead,  and  it  is  worthy  of  inquiry  whether  the  same  maj 
not  be  true  of  other  general  tissiie-jxinsoas,  such  as  ai^jcnic. 

Under  these  circumstances,  and  in  view  of  the  fact,  which  will  be  dwt 
upon  later,  that  both  lead  and  arsenic  can  frequently  be  found  in  the  excr 
tions  of  persons  not  exposed  to  them  by  their  cML-cupations,  the  study  t 
these  {M>Ist>us,  as  acting  alone  or  conjointly,  should  be  approachttl  in  a  spirit 
at  once  exi>et'taut  and  critical.     It  may  \x  that  habituation  removes  mos-t 
of  the  danger,  but  our  niles  for  determining  whether  the  safety-line  is  l)eing 
ovei-stepped  need  constant  revision. 

The  justification  for  the  present  article  is  found  not  in  the  abundai 
but  in  the  nieagrcness  of  the  present  accumulation  of  facts  relating  to  chil 
dixin,  and  the  importance  of  taking  stejjs  towards  increasing  it.     The  tabled 
at  the  end  gives  most  of  the  cases  which  the  writer  could  find  in  the  liter- 
ature at  his  command  that  were  reiiorted  in  sufficient  detail  to  be  of  value. 
Additional  cases  are  referred  to  in  the  course  of  the  article. 

ETIOLOGY. 

The  most  important  of  the  soui"oes  of  poisoning  to  which  children  ai 
expose*]  are  c^ntiiminated  drinking-water,  and  coloring-matters.    These  wi 
be  studliil  mijre  at  lengtli  farther  on.     Less  frequent  but  still   impo: 
soui-i-es  arc  glazed  eaixls,  acid  fruits  and  vegetables  put  up  in  soldered  tinsj' 
chocolate  and  other  articles  wrapped  iu  spurious  tin-full/  articles  cooked  iu 
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lead  glaze,  contaminated  rider,  the  vapor  of  freshly- pa  J  iitt-d 

Table,  Cases  15,  l(j,  18),  aod,  in  the  case  of  infants^  the  milk 

t/mirses  poisoned  with  lead  fntin  the  use  of  eosinietics,  cte.    The  prolonged 

ue  of  lead  washes  and  ointments  on  excoriated  surfaces  has  re|>eateillj 

pWB  rije  to  pois<jning,  and  the  medicinal  employment  of  lead  impounds 

fcl§<totL-*ionally  hatl  the  pame  effect.     A  case  ts  qiiotetl  by  Taylor  from  Dr. 

L^hcby,*  of  a  cliild  who  died  from  taking  for  nine  weeks  one-fifteenth  of 

!i  of  lead  acetate  two  or  three  times  daily.     The  first  symptoms  were 

.  ,  ctjostipation,  and   fetid  breath.     The  child  tlien  lost  flesh  and  the 

fimbft  Itecaime  paralyzetl.     Death  occurre^l  two  days  after  the  nine  weeks,  in 

flooFulsions  and  coma.    Another  case  showing  great  susceptihittty  to  acetate 

of  lead  in  medicinal  dose  is  reported  by  Pick.     Taylor*  cites  the  case  of  an 

inUnt,  previonsly  healthy,  who  was  bathed  daily  for  a  long  period  in  the 

^^fitiUecl  water  obtained  from  a  leaden  pijie  connected  with  a  steam-lxjiler. 

The  child  grew  weak  and  *' almost  paralytic."     ^Neither  final  result  nor 

9/knwx  is  given. 

R«d  lead  enters  largely  into  the  raannfactnre  of  articles  of  rubber, 
upedally  of  the  heavier  sorts^  and  lias  occasionally  been  found  in  the 
nbber  Dipi>les  of  nui^iiig-bi:)ttles.  Tlie  stoppers  of  nursing-hjttles  are 
•!»  oocasionally  made  in  part  of  lead,  and  this  is  said  to  have  given  rise 
Wtoiffltami nation  of  the  milk. 

The  children  of  lead-workers  often  iulierit  seriously  degeneratiM.l  nervous 
tfitODS,  and  it  is  probable  that  a  careful  search  would  discover  analogous 
CMH  among  the  children  of  artJ.sans,  such  as  jiatntcrs,  whose  trailes  furnish 
WW  of  serious  p*:»isoning,  and  even  among  tfiose  o£  i>ers<3n9  jxiisoned  with 
irinking-wdtor  and  the  like» 

CoQstantin  Paul*  reported  in  1860  a  careftil  analysis  of  one  hundred 

•nd  twenty-three  cases  of  pregnancy  among  female  Icad-workei's,  showing 

Ae  extreme  frequency  of  miscarriages,  premature  birtlis,  and  still-births, 

9Dd  the  great  mortality  among  the  living  children  in  the  fii'st  few  years. 

Sometimes  the  mother,  and  sometimes  the  father,  of  these  childivn  was  a 

^ioid-worker,  but  the  influence  of  the  mother  was  much  the  gi'cater  of  the  two. 

Tbit  interesting  report  by  D.  D.  Stewart,'  of  Philadelphia,  on  the  ettscs 

pdnoning  by  leiid  chromate  used  to  c<jlor  cake  ami  Ijuus,  contains  the 

ing  statement:  "All  of  the  five  intants  born  of  mothers  exhibiting 

•VBptoms  of  lead  poisoning  during  gestation  had  eonvtdsions, — four,  within 

two  months  after  birth.     Three  of  tlie  five  died  in  them.     Another  infant, 

born  io  Jnly,  1888,  of  a  mother  who  had  pmnounccd  lead  ptiisoning  during 

ibt  ctrly  months  of  pi*egnancy,  died  in  the  fourth  montli  in  ci)uvulsions." 

Hit  meaniheH  of  Rt><|ue*  and  Berger'  give  further  evidence  that  children  of 

JMl*irorkers  who  survive  the  early  months  are  apt  to  l>e  idiotic  or  e()ilepltc. 

It  has  not  been  positively  shown,  so  fitr  as  I  am  aware,  tliat  life-long 

fpfl^MV  of  the  onlinary  type  originates  in  this  way,  or  through  aoquii-ed 

Irad  poisoning;  but  there  is  reason  to  think  that  it  might  do  so,  if  the 

opinion  wlilfh  ha*  Ixx-'Q  expressed  by  Gowei's  and  other  wntera  is  correct, 
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that  epilepsy  imliicecl  by  lead  poisoning  is  liable  to  last  for  a  long  time  after 
tlie  removal  of  the  cause.  Further  evideuce  on  this  potut  will  be  given 
11  nder  S y  ni  pt  < j  iiiatol  ogy . 

Of  great  practical  interest,  as  furnishing  a  suggestion  for  future  obser 
vations,  are  three  eases  reported  by  Swatiii,*  where  sterility  and  abortion 
were  tli«)ught  to  be  due  to  lead  poisouiug  fnmi  driukiug- water.     The 
were  scai-cely  any  other  signs  of  fwisouiug,  but  lead  was  apparently  present 
in  the  tissues,  and  the  patients  bore  healthy  children  after  removal  fror 
exix>sure. 

By  far  the  most  important  of  all  the  sources  of  domestic  ]K)isoning 
dnnkiog-v\-ater,  tlie  danger  being  greatest  in  country  places  whei-e  force- 
pumps  with  lead  pipe  mv  used,  the  end  of  the  pipe  resting  in  the  well,  anc 
where,  as  is  still  often  the  case,  the  water  is  conveyed  in  lead  pi{)es  i\xn 
wells  or  springs  tliirty,  forty,  or  fifty  feet  distant  from  the  house. 

Even  in  our  large  cities  it  is  ]^>o.ssihle  to  find  tmees  of  lead  at  any  tii 
iu  water  that  has  sUW  for  some  lioiu's  in  tlie  lead  pifML's  of  privak*  hous< 
the  coating  of  insoluble  salts  forming  but  a  jmrtial  pRiteetion.     The  dang« 
is  increased  if  the  pipes  siphon  each  other  and  suck  air,  as  is  almost  alwa>l 
the  case  to  some  extent ;  or  if  a  shifter  water  is  introduced  ;  or  if  the  supply 
runs  thi-ough  bogs  or  mai-shes  yieldiug  vegetable  acids  or  other  organic  cur 
pjuuds,  a  conditifin  which  a  rainy  season  sometimes  temporarily  prcMbjces. 

Several  EngHsli  towns  have  been  visitetl  by  sudden  aud  severe  epidemie 
of  lead  jx)isoning  in  this  way.     In  tracing  out  the  cause  of  a  i^eoent  e\n- 
demic  at  Baciip,  Dr,  Jolm  Brown*'  frvund  reastm  to  Ixdieve  that  five  sul 
phuric  acid  was  the  dangerous  ingredieut  of  the  water,  and  suggests  tl 
manner  in  which  it  is  formed. 

It  is  true  tliat  the  danger  attending  the  use  of  lend  pipes  is  lai^l) 
removed  if  the  contaminated  water  is  entirely  run  off,  but  it  is  not  com--^ 
monly  realizLil  how  long  a  time  is  required  tor  tliis  (probably  not  U-ss  than 
fifteen  minutes  for  a  pij^e  fifty  feet  long),  nor  how  soon  traces  of  lead  majj 
again  lie  foutnL  It  is  highly  prol>able  that  it  is  from  this  source  that  the 
greater  part  of  the  lead  comes  wliich,  as  will  l>e  shown  later,  is  to  be  fouud_ 
in  traces  in  the  tissues  of  a  cousiderable  proportion  of  the  community. 

The  next  source  t»f  domestic  ptnsoii  of  greatest  imjxulance  is  fnjm  the* 
cliromatc  of  lead  useil  iu  coloring-matters.  This  substance  has  long  beca^j 
used  to  color  cloths  aud  papers,  toys,  sweetmeats,  butter,  and  many  otliedH 
substances,  but  cases  of  poisoning  from  it  have  been  considei-ed  rare,  the^ 
greater  number  affecting  weavers  working  with  yellow  cloth  or  yar 
In  cases  of  acute  poisouiug  the  symptoms  seem  mainly  due  to  the  artic 
of  the  chromium  elenieut ;  in  the  chronic  cases,  to  the  action  of  the 
vSeveral  cases  of  the  former  kind,  wcurring  in  children,  are  on  record  in  tl 
older  literature  (see  below,  aud  in  the  Table). 
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A  notable  impulse  has  been  given  to  tlie  subject  within  the  past  few 
jwn  hy  several  imiwjrtaiit  investigations  and  reports  from  Phihulolpliia,  by 
Dr.  D.  D.  Stewart  ami  others.  Seventy-nine  eases  of  poisoning  wore  traf^tnl 
to  iead  ohromate  used  by  a  Dumber  of  bakere  to  color  cake  and  to  give  a 
glup  to  buns.     These  cases  will  l>e  studied  under  Symptomatology. 

PATHOLOGY. 

The  Fkequexcy  wmi  which  Lead  is  Found  in  the  Tissues. — 
Sone  of  the  earlier  chemists  of  this  century  (De\*ergic  and  others)  believed 
tlm(  Waul  was  a  regular  ingredient  of  the  tissues  of  men  and  animals.  This 
is  not  the  case,  but,  as  has  l>een  pointed  out  recently  by  Gautier,*  who 
pits  a  formidable  list  of  the  domestic  sources  of  [joismung,  there  are  so 
nui?  way*  by  which  small  quantities  of  lead  may  find  entrance  into  the 
Wjr  that  it  is  almost  inijwssible  to  keep  w^hoUy  clear  of  it,  though,  as  a 
wfc,  no  more  is  absorbetl  than  is  eliminated. 

lo  the  course  of  the  jMst  few  yeare,  Dr.  A.  M.  Comey  and  Dr.  C.  P, 
Wowtttcr,"'  both  of  Harvai-d  Univei-sity,  have  analyzed,  at  my  request,  the 
'  •  Mf  more  than  one  hundivtl  and  fifty  pers<ins  not  ]>resenting  symptoms 
1  inl  poisoning,  and  living  mainly  in  the  neighborhood  of  Boston,  and 
Wv  found  traces  of  leatl  in  about  twenty-five  per  cent,  of  them.  It  is  not, 
of  onaree,  asserted  that  these  figures  would  ii{>ply  to  the  wm  in  unity  as  a 
■We,  but  any  one  attempting  to  control  them  should  use  a  process  as  deli- 
<*»ts  that  followed  in  these  i^eseareht^.  In  an  appendix  to  this  article 
Ant  will  be  found  a  description  of  the  metliod  of  analysis  formerly  used, 
Md  «1»  a  pajK-r  by  Dr.  Worcester,  pointing  out  certain  chances  of  error, 
I"J  the  means  adopted  by  him,  after  long  and  careful  study,  to  obviate 
4«B,  The  nimiber  of  children  represented  in  these  analyses  is  as  yet  suall^ 
wt  ii  wiU  be  increased  in  further  investigations. 

()ue  group  of  ca«?8,  the  patients  being  a  fatlier,  a  mother,  and  thrw  chil- 

drai,  who  were  under  tlie  care  of  a  oollengue  of  the  writer,  is  esptiially 

Ittftttiug  in  this  connection,  as  showing  the  importamx;  of  taking  lead 

pilMUOg  into  ei^usideration  in  obscure  eases,  and  as  indicating  the  dif- 

fawee  iu  susceptibility  between   different  members  of  the  same  family, 

IVuvter  used  by  this  family  at  their  eountry  honst.',  where  they  spent  a 

CDMiderable  part  of  the  year,  mn  for  some  distance  through  lead  pipes, 

•d  WIS  found  to  contain  a  large  quantity  of  lead.      Repeated  analyses 

i'iowh]  that  li^d  was  present  in  oonsiderable  quantities  in  the  urine  of  two 

of  tJbe  children,  the  father,  and  the  mother,  though,  for  some  reason  not 

CHOy  to  l>c  explained,  not  in  that  of  the  third  child.     All  tlu'se  chi]<Iren 

»wt  in  Ciir  health.     One  of  them,  however,  had  been  very  subject  to  sharp 

ttackii  of  gastric  indigestion,  pain  in  the  lefl:  side,  and  vomiting,  prece<led 

br  MTP  thn.iat,  and  also  to  constijiation,  which  was  worse  during  the  attacks 

ffC  indigestion.     Wiien  the  lead  was  found,  small  doses  of  imiide  of  potas- 

tmm  wen*  given,  but,  as  they  seemed  t^j  jirecipitate  the  attacks  above  men- 

tti/oed.  ♦^"^'  ^vcre,  after  a  number  of  trials,  dis<:'ontinued  by  advice  of  her 
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physician,  who  believed  her  attacks  to  be  due  to  imperfect  power  of  diges- 
tiuu.  A  possible  cause  for  this  imperfect  digestion  was,  obviously,  the  lead. 
The  water  wsls  abandoned,  and  she  became,  finally,  jx^rfectly  well,  but  she 
still  has  to  be  careful  with  her  food.  Anothei'  child,  a  sister,  in  whose 
urine,  also,  lead  was  found,  is  said  to  have  hod  a  few  attacks  of  indigcstioD 
and  u<:'«i8iuual  clay-dvlored  stools.  A  thiitl  ehild,  a  boy,  who  was  thought 
to  have  drunk  even  more  of  the  water  than  his  sister^i,  had  no  lead  iu  his 
urine,  aceoixling  to  two  analyses,  and  pi-esental  no  symptoms.  The  father 
and  mother  were  perfectly  well,  tliough  their  urine  contained  a  considerable 
amount  of  lead.  ^h 

Tlie  above  statistics,  taken  as  a  whole,  would  seem  to  indicate  not  onljjH 
that  lead  is  often  found  in  small  quantities,  but  also  that  it  is  usually 
harmless.  AVhen,  however,  it  is  i*eraenibcred  that  out  of  a  whole  family 
exposed  to  the  same  source  of  poisoning — d rink iug- water,  for  example — 
one  may  be  severely  poisoneil  and  the  rest  not  at  all,  that  we  are  wholly 
without  knowledge  of  the  grounds  for  this  great  difference  in  susceptibility, 
and  only  imperfectly  acquainted  with  the  manner  in  which  lead  acts,  and 
that  symptoms,  or  group  of  symptoms,  are  occasionally  met  with  for  whicli 
lead  poisoning  seems  to  be  responsible,  yet  which  differ  widely  from  the  j 
classic^al  types,  it  is  fair  to  conclude  that  the  wide-spread  j>rtscnce  of  this 
subtle  poison  is  a  real  danger  to  the  c<jmmunity  and  one  calling  for  further 


It  is  known  ihat  an  outbreak  of  acute  symptoms  sometimes  cxx^urs  aftei 
long  exjjosure  to  minute  doses,  and  without  apparent  cause.  This  is  sijme- 
tiraes  attributed  to  the  fact  that  the  organs  which  eliminate  the  poison  fail 
in  their  efficiency ;  but  another  cause,  met  with  among  adults,  is  a  concur^ 
rent  poisoning  with  alcohol,  and  perhaps  other  poisons. 

Absorption,  Elimination,  akd  AcrrioN  on  the  Tissues. —  Lead, 
whether  in  a  metallic  state  or  as  a  salt,  may  be  rendered  s<jluble  and  aln 
sorbetl  by  the  fluids  of  the  dig>estive  and  respiratory  tracts.  It  may  al 
^K'uetrate  the  skin,  when  rubl^od  on  in  the  form  of  ointment,  as  for  cosmeti 
purpises,  or  applietl  in  solution  t^i  abmded  snriaci^;  and  there  is  a  fail 
amount  of  evidenee  to  show  that  even  when  handled  for  long  ]>eriods 
metallic  form  it  malies  its  way  through  the  epidermis,  perhaps  after  deco; 
position  by  the  sweat,  sufficiently  to  exert  local  action  on  the  skin  and  ii 
nerves.  It  remains  atoivd  up  in  the  body,  mainly  in  the  liver,  but  in 
the  central  nervous  system  and  a  large  numljcr  of  other  organs  as  well, 
sometimes  moi*e  iu  one,  sometimes  more  in  another,  this  being  probably  m 
part  dependent  upon  the  }U'n(xl  at  which  the  examiuation  is  made  and  the 
character  of  the  exposure. 

It  ivadily  eominnes  with  albuminoid  substances  to  form  an  albuminai 
but  Ma!*8hall"  thinks   it  must  Im?  store*!   up  iu  the  tissues   in  some  I 
soluble  form  than  this,  or  it  would  he  more  rapidly  eliminated.     A\'heth( 
it  is  entirely  inert,  except  when  circulating  with  the  blood  or  when 
process  of  elimination,  is  a  point  which  is  iu  need  of  further  study. 
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-it  is  cUmhiatod  mahilv  with  tlio  iii'iiir"  and  the  hilo,  btit  to  rooip  pxtpnt 


other 


th 


ilk,  which 


etious  and  excretions,  luclut     ^ 
din  enough  to  be  a  source  of  danger  to  infants  at  the  breast. 

The  anatoxnicaJ  changes  due  to  lead  have  as  yet  Ix^on  studiwl  niaiuly 
fo  ost-s  of  seveix?  poisouiiig.  It  is  not  yet  known  whether  they  ofcur  fi'om 
prolimgc^  ingestion  of  quantities  too  small  to  give  rise  to  symptoms  of 
imgnizahlc  character.  There  is,  however,  a  fair  amount  of  evidence  that 
importaot  series  of  changes  in  one  organ,  as  the  kidney,  may  be  set  np  and 
progneA  without  corresponding  lesions  in  other  organs. 

The  griicral  character  of  the  changes  which  it  produecs  in  the  body 
if  well  indicatetl  by  the  recent  investigations  of  Coens  and  D'Ajntnlo.'' 
These  exi>erimenters  find  that  tiicre  is  scarcely  an  organ  or  a  tissue  that 
PRDiiDs  anaffeeted.  The  action  of  the  lead  is  first  on  the  parenchyma  of 
tk  orgao8  involved,  then  on  the  blo^jd-vcsscls ;  and  it  eventitally  h-ads  to 
Mr  formation  of  connective  tissue.  Its  action  is  very  slowly  progressive, 
ind  attacks  the  different  strnctures  in  fwi. 

The  changes  in  the  liver-cells,  and  in  the  glands  of  the  digestive  tract, 
descril^ed  as  a  granular  degeneration  of  the  protoplasm.     The  nuclei 
a  vesicular  defeneration.     The  apparent  atrophy  of  the  liver-cells 
it'll  had  been  descrilxnl  by  Fi-iedliindcr  and  others  was  not  ol^tsorved. 
ehanges  in  the  kidney  were,  fii-st,  parenchymatous  degeneiution,  with 
litis  and   liyaliue  dq^eneralinu  of  the  vessels;    finally,  intei'stitial 
lltphritijik     The  changes  in  the  muscles  were  analogous  to  those  described 
iorthc  liver  and  kidney. 

The  able  i-esearchcs  of  Maicr'*  indicate  that,  besides  many  other  organs, 
the  cortex  of  the  brain  is  liable  to  suffer  from  this  proceas  of  sclerotic 
di^eniiiou. 

Lead  has  been  found  by  Rainiondi "  in  the  marmw  of  tlie  long  bones ; 

Wid  this  is  of  special  imixniance  in  view  of  the  fact  that  lead  ])oisoiu*ug 

jivtt  rise  to  changes  in  the  blood  very  similar  to  those  met  with  in  perni- 

<*«»  ttismia.     (Malassez,  Gowci*s.)     This  aujcmia  swms  to  underlie  the 

fitt|ilex  state  known  as  cachexia,  which  forms  one  of  the  prominent  symp- 

tOOrgronps  of  lead  {MjisuniDg.     Another  cause  of  this  state  is  impaired 

tjon,  the  anatomical  basis  of  which  has  been  fruitfully  studiwl,  esjic- 

illy  by  Maier(7of,  ci(.),  who  found  parenchyraatous  changes  in  tlie  muc^jus 

nbmuoous  coats  of  the  stomach  and  intestines,  and  sclerotic  degener- 

I  of  the  submucous  and  mesenteric  ganglia. 

Another  impjrtant  series  of  changes  are  those  affecting  the  peripheral 

nffves.     Those  are  sometimes  undistinguishable,  except  by  their  distribu- 

doo, — and  not  always  in  this  way, — from  the  ordinary  so-cflUed  "  multiple 

Oenrifi?,"  such  as  is  due  to  alcohol,  arsenic,  and  auicmia,  and  many  otiier 

UUIBU^  as  well  as  to  lead.     It  has  been  suggested  that  these  changes  may 

lie ttoondan*  to  an  impairment  of  tlie  trophic  functions  of  the  spinal  coi'd. 

Hlk  hf  however,  as  yet  wholly  unproved. 

Tlie  experiments  of  Gombatdt  upon  guinea-pigs  point  to  the  occurrence 
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of  changes  cliaTacten'stlc  of  lead,  and  forming  what  lias  l3eeii  callwl  a  -  \x:yi- 
axillary  lleuriti^^,'^  in  whrcli  the  medullary  sheath  h  affected  luni-e  than  the 
axis-cylinder,  and  that,  too,  in  a  segmental  manner,  relatively  healthy  por- 
tions of  nerve  intervening  iMwetni  the  di,sca.se<l  portions.  It  is  a  significant 
fact,  though  one  not  to  \ye.  utilized  without  caution,  that  the  guinea-pigs 
which  showed  this  fonn  of  neuritis  induced  by  chn>nic  lead  jwisoning  were 
not  |)ai-alyze<l.  It  is  worthy  of  inquiry  whether  these  changes  in  the  myc- 
liue,  if  they  occur  in  man  also  in  auticijtatiun  of  actual  pumlysts,  may  not 
account  for  the  fact  that  the  electrical  i-eactions  of  the  nerves  of  j)ei*sona 
poisoned  with  lead  often  sutfer  before  any  sign  of  [jamlysis  has  made  it^  \ 
appearance.  Another  explanation  that  suggests  itself,  however,  for  this  fa*.-! 
is  that  in  such  cases  only  a  portion  of  the  fibres  going  to  a  certain  mus<.*lc 
may  \ye  destn^yed  •  and  this  is  more  in  harmony  with  the  oljservation 
of  Erb,  confirmed  by  Gowers,'*  that  pre-|>aralytic  changes  in  the  muscle- 
reactions  (partial  degeneration-i-eaetion)  are  sometimes  met  with.  It  is  to 
be  remembered  also  tliat,  act^oi-ding  to  Harnack's'*  rescaix^hes,  the  typical 
paralyses  of  lead  are  usually  and  primarily  due  to  the  dii-ect  action  of  the 
lead  iijwn  t!ie  muscles. 

Besides  these  neuritic  changes,  there  is  reason  to  l^elieve  that  subacute " 
piTjcesses  occasionally  occur  in  the  spinal  cord  ;  but  it  is  probable  that  these 
are  not  the  trause  of  the  typical  *' extensor-paralysis,"  but  represent  one  of 
the  later  manifestations  of  serious  poisoning  (Schultze). 

A  nunil>er  of  cases  liave  come  to  my  knowlalgc  jwinting  to  the  poesi' 
bility  that  chronic  lead  poisoning  may  give  rise  to  typical  system  sclei-oses  < 
of  the  spinal  von\.     But  many  additional  observations  are  needed  before 
this  can  be  consideiied  as  certain. 

Ijc-ad  als<t  affects  the  nutrition  of  the  lirain,  both  directly,  and  indirectly 
through  the  bloixl  and  the  bhxxl-vessels.^ 

Another  highly  imiwrtant  series  of  changes  are  those  which  affect  the  J 
kidney,  the  chaiiicter  of  which  has  ali'cady  been  indi«it<?d. 

Lead   poisoning  is  held  by  most  writei's  of  the  pmscnt  day  to  be  a  j 
cause  of  chronic  nephritis  (see  above),  and  it  is  not  impossible,  consider-j 
ing  the  great  fi-efpieucy  of  this  disease  and  the  difficulty  of  tracing  it  to 
any  other  origin,  tliat  long-continued  exposure  even  to  minute  quantities 
of  lead  may  sometimes  account  for  it.     The  acuter  fomis  of  renal  degen- 
eration noted  occ^asioually  in  exjieriments  on  animals  (Ollivier  and  others)] 
have  not  Ix'eu  much  observed  elioii-ally,  except  that  allnimiuuria  is  known  j 
to  occur  as  a  temporary  symptom. 

Chronic  interstitial  nephritis  is  scarcely  met  with  in  childi-en,  and  we  do 
not  as  yet  positively  know  anything  about  the  action  of  lead  U[)ou  their 
kidnevs. 

ml 

Among  the  most  important  of  the  oWrvations  of  the  last  few  yeare 
ai*e  those  pointing  to  valvular  diseases  of  the  heart  as  sonnetimes  directly 
traceable  to  lead.  Duroziez'^  pointed  out,  in  1885,  the  frequency  of 
mitral  disease  among  painters  and  other  persons  employed  in  lead,  and 
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8leinit  {toe.  ciL)  devotes  some  space  to  its  discussion,  and  reports  two 

it  if  a  remarkable  fact  that^  lu  spite  of  tlie  aociimulatioii  of  lead  in  the 
iJvrr,  jtnd  the  degeneration  of  the  liver-<;HL'lls  and  increase  in  the  connective 
sx^KV'hronic  cirrhosis  lias  not  been  traced  to  this  source,  in  spite  of  the 
iyt  that  various  other  p^jisous  (malaria,  alcohol,  phosphorus)  ait*  believed 
^'faiise  it.  It  should  Ix?  said,  however,  that  the  etiology  of  hepatic  cir- 
riinsi>  is  by  no  means  easy  to  make  out  in  every  case. 

In  ihe  foregoing  descriptions  k-ad  has  been  spoken  of  as  causing  more 

<f  Ion  permancDt  changes  in  the  nutrition  of  the  different  tissues  and 

vgaSt  bat  it  should  not  Ir'  forgotten  that  it  acts  also,  in  all  probability,  as 

AtttDpomry  poison,  witliout  necessarily  giving  rise  to  gross  tissue-change 

L^iljinuick),  and  it  is  jjerhaps  in  this  way  that  the  occasional  rapid  onset 

tlie  almost  equally  rapid  disappearance  of  paralysis  and  other  syrap- 

I  ire  to  be  explained. 


S  Y  >t  PTO  M  ATO  LOGY. 

Rklative  SuscEPTiBiLm'  OF  CuiLDREN,^ — Children  of  every  age 
ive  so  often  been  seriously  poisoned  by  exposure  to  small  quantities  of 
tliat  their  sensitiveness  to  single  doses  of  moderate  size  may  be  con- 
as  garter  than  that  of  adults.  Ou  the  other  hand,  it  is  noteworthy 
the  reports  of  certain  of  the  epidemics,  as  they  may  be  called,  of 
firiaking- water  jmisoniug  which  have  oocurretl  in  England  and  elsewhere 
sttte  tliat  the  prrjportiou  of  children  aftected  severely  enough  to  require 
meditti!  care  was  very  small. 

Thus,  Dr.  Brown,"  in  reporting  on  the  epidemic  at  Tredegar,  expix?ssly 

«Bys  that  he  saw  no  serious  symptoms  in  any  jTerson  under  eighteen  years 

1  of  age,  although  he  ol>servt<l  fitVy-two  cases  of  well-marked  pftisonlng,  and 

Itvo  hundred  cases  with  lead-line  on  the  gums,  in  jiersons  older  than  this. 

He  does  not  say  whether  any  children  were  seen  with  the  lead-line.     This 

kieems  in  general  to  be  rare,  owing,  no  doubt,  to  the  fact  that  the  teeth  of 

[fBa^  children  rarely  collect  tartar  ;  but  fort}' -two  cases  where  this  line  was 

Ken  in  cJiildren  under  fifteen  years  of  age  are  reported  by  Dr.  John  Brown" 

«itof  three  hundre<l  and  three  cases  collected  during  the  past  year  in  an 

Ipidenkic  at  Bacup.     Five  of  these  children  were  under  five  years  of  age ; 

Bgfateca  were  between  five  and  ten.     The  remaining  cases  are  tabulated  as 

^iilkmsy  as  regaixls  the  frequency  of  the  lead-line : 


10  Abd  under  15  yoftrs  of  ago  . 
15   ••        «      25     •*      •*     '•     . 


20  I  25  and  under  60  yeaw  of  age    .   .    144 
08  I  50  years  and  upward 48 


Of  ihirty-cight  pi'sons  belonging  to  the  household  of  the  royal  family 

;  C1arem<mt,  <»f  whom  thirteen  were  severely  poisoned  through  the  drink- 

riitcr,  no  children  were  attacked,  though   they  were  present  to  the 

bWt  of  eight, 

if  iliac  facts  really  indicate  a  relatively  slight  liability  on  tha  oart  of 
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children  to  poisoninor  fi'om  inmiitt'  doses  often  rcjx^tcd,  it  is  a  matter  of  great  ^ 
iotcrest,  i>iis.sibly  indiciiting  a  more  aetlve  ptwer  of  elimination  on  tiieir 
I>art.     Several  cases  of  driu king- water  poisoning  in  children  are,  howcvej;j^| 
upon  recoi'd,  and  the  subject  must  Jx*  considered  as  requiring  further  study." 

The  Lanvd  for  January,  1889,  contains  the  report  of  a  case  of  paralysia^J 
of  all  four  extremities  from  the  fniitful  source  of  the  Shefiield  drinkin*^B 
water  iu  a  girl  of  eight,  and  a  similar  case  has  been  reported  by  Seeligmfillcr.     ' 

The  history  of  the  group  of  three  children  cited  under  Pathology  is  in- 
teresting iu  this  connection.  It  will  be  noted  that  iu  the  urine  of  two  of 
the  children  lead  was  found  in  large  quantities,  while  in  that  of  the  thin! 
it  was  absent.  Possibly  this  was  due  to  the  fact  that  this  jiatient,  lacing 
a  l:>oy,  liveil  a  more  ai;tive  life  than  the  others,  who  were  girls,  and  that 
the  jx^rspi ration  helped  to  eliminate  the  lead. 

Tlierc  is  a  certain  amount  of  evidenee  indicating  that  with  children, 
well  as  with  adults,  prevJuus  exposure  to  poisoning  by  lead  in  minute  dosefl^ 
insufficient  to  cause  definite  symptoms,  acts  as  a  contributive  cause  for  an 
ontbn-*ak  of  acute  synijitonis  on  fui-ther  exposure.     The  cases  reported  by 
Chapin  {see  Table)  were  |3erhaps  an  instance  of  this.     The  final  cxposur 
leading  to  prolonged  and  serious  sickness,  consisted  only  in  a  few  daya 
stay  in  a  fn?sfily-paintcd  room  ;  but  this  had  been  preceded  by  an  exposni 
of  two  years  to  tlu*  small  amount  of  eniuuations  arising  from  a  pot  of  fn 
paint  which  was  kept  iu  a  room  adjoining   that  in  which   the  ehiUli 
mainly  lived.     It  has  fiinpiently  bocu  noticed  with  regard  to  workers 
lead  that  tliey  become  more  susceptible  after  one  attack  of  poisoning. 

AccTE  AND  CiiRONic  PoisoNiNG. — There  is  no  material  diifcrence 
character  between  the*8ymptoms  of  acute  and  those  of  chronic  poisi>ning, 
except  for  the  fact  that  in  the  former  case  the  Iwal  Irritation  of  the  lea 
compcHinds  on  the  gastro-iutcstiual  tract  may  cause  an  important  series  ol 
direct  and  indirect  symptoms. 

StM?ligin idler,  in  di-awing  up  the  dlfTcreutial  diagnosis    between   k 
poisoning  and  arsenical  poisoning,  says  that  jmraiysis  does  not  occur  fr 
acute  lead   i>oisoning.     This  is  certainly  incorrect  except  as  a  matter 
degree^  as  several  cases  cited  by  Taylor,  and  the  pliysiological  experiment 
of  Harnaek,  sufficiently  indicate. 

In  the  following  description  of  symptoms  special  reference  is  had 
cases  of  chronic  poisoning  ;   and  thrjsc  symptoms  are  chiefly  considered 
which  are  apt  to  occur  in  children. 

General  Cachexia,  with  earthen  hue  of  the  skin,  icteroid  discolora- 
tion of  the  conjunctiva,  loss  of  flesh  and  of  appetite,  etc.,  is,  in  a  large  pro- 
portion of  the  cases  of  clironic  poisoning  of  both  adults  and  children,  the 
first  sign  of  lead  jwisoning,  and,  contbined  with  a  variety  of  obsoure  ner- 
vous symptoms  and  a  moderate  amount  of  indigestion,  such  as  might  easiU 
be  overlooketl,  may  remain  for  a  hmg  pericKl,  or  even  permanently,  as  it 
sole  manifestation.  An  interesting  group  of  cases  of  this  sort  has 
reported  by  Dr.  Robertson,'^    Twenty  young  girls,  in  an  iustitution  \y] 
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the  highest  reputation  for  tin;  care  and  good  health  of  its  in- 
HM% Beoune,  one  after  another,  lanf^nid,  pale,  ami  siek  iit  various  ways, 
mi  Sd  QOi  recMU'cr  until — after  one  or  two  had  Ixien  attacked  with  severe 
cuilitf  and  Oi>iwtipation — it  was  discovered!  that  they  were  in  the  habit,  while 
-m  piay,  of  drinking  the  water  from  a  lead-lined  eistern,  onlinarily  iisc<l 
$vr  wtuh'm^.  Absolute  prmif  that  thc^se  eases  were  due  to  kud  iMiis^minj^ 
M  tuA  ftmiished,  but  the  water  contained  a  large  amount  of  lead,  and  after 
mmi^'al  fr<»m  this  exposure  tJie  patients  recovered  and  no  new  eases  of  ill- 
MM  ooctirrcd. 

Oitiksinnally  the  emaciation  and  general  failure  of  nutrition  are  of  an 
dtrvme  degree,  yet  either  without  other  signs  of  poisoning  or  out  of  pro- 
portion in  thcra. 

ll  is  impossible  to  defiue  with  accuracy  the  clinical  symptoms  of  lead 
cMbcxia  in  the  very  chronic  cases  which  may  occur  from  exposure  to  lead 
m  inintite  do«=>es.     It  has  its  sofiree  in  a  variety  of  disordered  fimetifMis. 

Disf»RDERS  OF  Digestion, — The  most  commoo  i^yniptum  of  this  class 

■  colic     In  spite  of  the  opinion  expressed  by  Soltmann,^  that  lead  colic  is 

TSTp  in  children,  I  find  it  frer^nently  uotetl,  and  set^  no  reason  to  think  that 

ite  ali!«ifnw  is  charaeteristie.     It  was,  however,  absent  in  most  of  Stewart*s 

li»i-<*hriiraate  cases.     It  is  also  important  to  note  that  it  must  in  many 

rijrt  bi^  difficult  to  distinguish  lead  colic  from  the  intestinal  colic  to  which 

■^  VJrt-n  are  so  largely  sultject.     The  colic  in  adults  is  usually  most  severe 

'  II  the  nrabilieus,  but  (»ften  spreads  over  the  whole  alKlornen.    Ooustipa- 

twn,  Ckt  which  diarrhoea  is  occasionally  substituted,  is  an  important  con- 

-TtaNrTT  symptom.     The  alvthmien  is  often  retra<^ted,  but  this  need  not  l>e 

•  ^im.     Vomiting  frequently  occurs,  and  the  vomitus  may  be  yellowish 

•  color  even  when  other  salts  of  lead  than  the  chmraate  arc  the  cause  of 

Aeimsoning,  though  ofteuer  in  the  latter  case.     In  regard  to  the  l(?ss  defi- 

Vk  kinds  of  indigestion  we  liave,  as  yet,  no  satisiactory  means  of  making 

iW  <lia<miisis,  but  if  no  other  cause  is  discoverable,  and  if  lead  is  found  in 

l4f  «»Ti'tions,  it  will  f)e  worth  consideration  whether  it  may  not  be  acting 

Utilraiit  a  contributive  cause. 

Kniiirrous  cases  might  Iw  cited  fn>m  among  adults  to  show  the  great 

Tuiay  of  symptoms  of  indigestiou  for  which  lead   is  at  least  partially 

Rsporifiihlc.     Thus,  in  a  case  rep>rtttl  by  Tnnzelraann,''  vomiting,  csjk'- 

otlly  at  night»  Wiis  for  some  time  the  only  symptom.     Typical  symiitoms 

Inally  appeared,  and  evt^ntually  another  patient  in  the  same  house  likewise 

tline  down  with   paralysis.     Blue  line  was  present  in  both  ca.ses.     In  the 

Luert  for  1884..  scvend  cases  are  note<l  where  the  si^ns  were  thought  to 

pitnt  to  cancer  of  the  stomach,  and  another  where  a  distressing  indigestion 

•TyttTR*  duration,  api>5iR*ntly  din^  t«t  lead,  was  the  only  sympt^nu.     Where 

thf  poisoning  is  <lue  to  chromate  of  lead  and  is  acute,  the  dejections  and 

Wnhns  are  especially  likely  to  l>e  yellowish  in  cx)lor.     Yellowish  voinitus 

ii^  however,  common  in  poisoning  from  other  salts  of  lead  besides  the  Hiro- 

mtie,  ad  Dr.  Stewart  points  out  in  connection  with  his  coses.     The  character 
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of  the  indigeBtlon  in  a  group  of  children  possibly  poisoned  by  drinking- 
water,  and  in  whose  urine  load  was  found,  is  described  nndi-r  Pathology. 

It  is  earnestly  to  be  hoped  that  the  ehai^acter  of  the  iudigestJon  in  cosea 
of  chronic  poisoning  in  children  will  be  carefully  studied  in  the  future. 
In  the  important  group  of  lead-clironiate  cases  reportetl  by  Stewart,  ano- 
rexia, nausea,  and  vomiting  were  prominent,  but  the  constitutional  effecta 
of  the  lead  may  have  been  complicated  by  the  local  action  of  the  chromium, 
though  in  most  of  the  cases  the  exposure  had  been  going  on  for  sonic  time. 
Of  the  seven  cases  described,  constipation,  not  of  a  high  decree,  had  beeu 
present  in  four  only,  and  slight  colicky  pains  iu  only  tw^o. 

Symptoms  AFFEcrriNG  the  Nervous  System* — Motor  Symptoms. 
— The  motor  paralytic  symptoms  due  to  lead  jxjisoning  are,  so  far  as  we 
know,  almost  wholly  of  i>eripheral  origin.  It  is  possible  tlmt  spinal  disease 
sometimes  plays  a  j.>art  in  their  production,  as  will  be  shown  later;  and 
occasionally,  in  the  case  of  adults,  cerebral  hemorrhage  and  cedema,  or 
cerebral  degeneration  due  directly  to  leatl,  cause  paralytic  svinptoms. 

The  peripheral  jmralyses  may  be  divided,  broadly,  into  (1)  those  where 
the  loas  of  power  is  a  direct  consequence  of  disease  of  the  nerves  corre- 
si>onding  to  the  affected  muscles ;  (2)  those  where  the  loss  of  power  is  the 
result  of  disease  of  the  muscles  themselves  (Gowera's  "primary  atrophj :" 
compare  Pathology). 

The  fii-st  of  these  groups  may  again  be  divided  into  those  where  the 
distribution  of  the  paralysis  is  of  the  usual  type, — that  is  to  say,  where 
the  extensors  of  the  fingers  and  hands  are  the  parts  mainly  aflected,  the 
supinator  loogus  and  the  extensor  ossts  metacar^n  pollieis  usually  escaping, 
— and  those  where  the  symptoms  suggest  forms  of  generalized  neuritis  such 
a.s  arc  due  to  alcohol,  arsenic,  aud  many  other  poisons. 

The  "primary  atrophy"  (hitherto  studied  only  in  adults)  affects  pre- 
eminently the  small  nniscles  of  the  hands,  but  ollen  other  grouj)s  as  well 
Its  course  is  chronic,  and  the  prognosis  less  favorable  than  iu  the  neuritio 
or  "degenerative**  form. 

The  clinical  analysis  of  these  different  forms  of  poisoning  might  be 
carried  much  farther  if  space  permitted.  For  an  excellent  account  of  them 
the  reader  is  referred  to  GoweiVs  "Manual  of  Diseases  of  the  Nervous 
System."  It  is  now  generally  recognized  that  the  selective  preference  of 
lead  for  certain  special  ner\'o-muscular  groups  is  relative  only,  many  nerves 
and  muscles  apparently  unaffected  being  really  diseased  j  and  a  mistake  in 
diagnosis  might  easily  be  made  by  attaching  too  much  inn>ortance  to  the 
presence  or  absence  of  extensor  paralysis.  Sometimes  the  shoulder-musdesJ 
are  first  or  mainly  affected. 

It  is  a  striking  fact  that  whereas  in  adults  the  paralysis  in  tlie  vast 
majority  of  cases  affects  the  upjxir  extremity,  and  especially  the  extenfiorBj 
of  the  hand,  either  alone,  or  far  more  than  those  of  the  foot,  this  appears  j 
not  to  be  the  case  with  childi*en.     In  every  instance  that  the  writer  hasj 
found  describetl  or  has  seen,  the  legs  have  been  affected  as  much  as  the  ann^l 
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or  more,  as  in  i^ralysis  from  aleoliol  and  arsenic,  the  syinptoms  generally 
apjjeanng  first  in  them.  The  type  uf  the  piiralysls  seems  in  other  respects 
to  l)e  the  same  as  in  adults ;  that  is  to  say,  the  exteuscjrs  are  affected  more 
than  the  flexors,  as  occurs  in  multiple  neuritis  of  every  origin,  except  some- 
times in  cases  of  arsenical  poisoning,  where  the  flexors  raay  be  afllTted 
nearly  or  quite  as  mucli  as  the  extensors. 

The  details  of  the  physical  examination  in  the  reported  children's  cases 
are  not  sufficiently  exact  to  enable  us  to  say  whether  the  particular  muscles 
which  usually  escape  in  aduhs  are  unaffected  in  them  or  not. 

It  would  be  premature  to  ofler  an  explanation  of  this  relatively  greater 
tendency  of  lead  poisouing  in  children  to  aflect  the  lower  extremities,  since 
the  cases  on  which  the  observation  is  based  are  still  few  in  mmiber.  It 
will,  however,  be  an  interesting  matter  for  further  inquiry,  and,  if  the 
observation  is  confirmed,  it  may  lead  to  conclusions  of  general  interest. 

Ataxia  of  the  extremities,  which  has  been  noted  a  few  times  in  adultg, 
has  not  as  yet  been  met  with,  to  ray  knowledge,  in  young  children,  except 
ID  the  form  of  chorea. 

In  adults,  and  also  in  certain  animals,  paralysis  of  the  larynx  isoocaston- 
ally  met  with  (Seifert  and  others),  and  this  may  occur  without  other  symiJ- 
toms  of  note.    I  am  not  aware  that  this  symptom  has  been  Been  in  childhood. 

Sensory  eymptoms  are  met  with,  both  of  the  type  of  those  due  to 
neuritis  and  of  the  cerebral  type  (especially  heiniaucesthesia),  and,  further- 
more, local  anaesthesia  is  occasionally  due  to  the  direct  action  of  lead  upon 
the  skin.  No  ca^es  of  either  of  these  sorts  have  as  yet  been  descriljetl  as 
occurring  among  children. 

Symptoms  affecting  the  Visual  Apparatus, — A  nimil)er  of  coses  in 
adults  are  on  record  where  neuritis  or  atrophy  of  the  optic  nerve  was  ob- 
served, and  where  tlie  motion  of  the  eyes  was  aflected.  I  am  not  au'are 
that  any  case  of  neuritis  or  atrophy  has  ten  reported  as  affecting  a  young 
child,  although  unexplained  cases  of  neuritis  are  now  and  then  met  with 
which  might  jwssibly  be  of  this  origin.  Dr,  Miller,  of  New  Orleans,  has 
reported  a  very  interesting  case,  of  drinking-water  origin,  where  double 
vision  and  amaurosis,  associated  with  serious  and  prolonged  paralysis, 
occurred  in  a  "young  lady,'-  whose  age  is  not  given.  I  have  myself  seen 
and  reiwrtcd  a  case  of  partial  paralysis  of  the  ocular  muscles  of  the  same 
origin,  associated  with  dizziness  and  ataxic  symptoms  involving  the  ex- 
tremities,  in  a  girl  of  fifteen.  It  is  probable  that  this,  like  the  corre- 
sponding cases  of  arsenical  origin,  is  one  of  those  instances  where  lead  acts 
as  a  cause  of  generalized  neuritis. 

Encephalopathic  Affections.— The  four  forms  of  cerebral  symptom- 
complex  adopted  by  Tanquercl— the  delirious,  convulsive,  comatose,  and 
mixed  forms — liave  been  e.s.sentiaMy  accepted  by  all  later  writers.  The 
whole  subject  has  recently  been  reviewed  by  Dr.  A.  Westpha!,^  of  Berlin, 
and  a  pathological  classification  offered,  showing  the  various  ways  in  which 
the  braiu  may  sulFer  injury.     So  far  as  children  are  concerned,  we  have  to 
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deal  mainly  with  the  direct  toxic  action  of  the  poison,  and  with  the  effocts 
of  impaired  iiutntion.  Among:  iufauts  and  very  young  children  the  ten- 
dency to  convulsions  as  a  result  of  acute  lead  |K)isoiiing  h,  us  might  be 
exfK»cted,  greater  than  with  adults.  I  find  also  a  record  of  two  cases  of 
children,  exjwstxi  hy  their  (Mx-upution  to  lead,  where  deaili  ocenrrcd,  preceded 
by  a  series  of  rapidly-i*ecurriug  epileptic  attacks,  besides  otfwr  m  rebral 
symptoms.     (See  Case  28  of  Table.) 

A  case  is  rejx)rtctl  by  Kei'sch'"  where  convulsions  ocinirred  in  u  t-hild  of 
two  years  from  eating  fo<xl  served  in  a  dish  made  of  an  alloy  containing 
fifteen  per  cent,  of  lead.  A  large  number  of  the  children  iu  Dr.  Stewart's 
series  of  Icad-chromate  cases  died  in  convulsions,  and  one  of  them  had 
mild  delirium- 
One  of  the  most  practical  and  important  questions  connected  with  this 
group  of  symptoms  seems  to  be  whether  true  epilepsy  of  the  usual  type 
may  originate  in  lead  iKiistining,  nnconnectc<l  witli  other  symptoms  suffi- 
cieutly  marked  to  tiKlicate  the  presence  of  the  jx^ison.  Gowcre  gives  the 
opinion,  without  adducing  the  facts  upon  which  it  was  leased,  that  epileptic 
attacks  originating  iu  Irad  poisftning  may  continue  for  a  long  time  after  the 
cause  has  Ix^^n  removed.  Graillaixl**  also  says  that  epileptic  attacks  starting 
iu  this  manner  may  l>ecome  habitual. 

I  have  myself  seen  and  reported  a  case  which  is  very  important  in  this 
connection.  It  is  that  of  a  young  woman  of  twenty-seven,  iK>isoned  by 
drinking-water  drawn  tlirough  twenty  feet  of  lead  pipe  fi*oni  a  sunk  well, 
the  end  of  t!ie  pijw  resting  in  the  well.  Her  fii-st  symptoms  cousi!:>led  in 
failing  health  and  severe  pains  in  various  parts  of  the  body,  esj>ecially  the 
abdomen,  the  caii.se  of  which  was  not  rt^ignized.  After  a  time  she  began 
to  have  "  faluting-si>clls,'*  characterized  by  loss  of  oonscionsnesB  of  two  or 
three  minutes*  duration,  aud  precedwl  by  slight  dizziness.  She  sniTered 
also  from  diffuse  headaelies  and  frr»m  dizziness.  After  these  symptoms  had 
been  present  for  two  years  or  moix*,  she  had  a  violent  cerebral  attack,  with 
pmlonged  loss  of  <N>nsc)ousjies9,  convulsions,  and  amaurosis.  This  was 
followed  by  another  attack,  after  which  came  characteristic  lead  palsy  of 
the  arms,  aud  finally  localized  atrophy,  from  which  she  never  entirely  re- 
covered. The  epileptic  attacks  did  not,  however,  re<'ur,  so  far  as  I  know, 
after  the  cause  wa*  remo\'ed  and  treatment  instituted  ;  and  this  is  ct»rtaiuly 
the  usual  experience. 

The  question  arises  wliether,  in  sncli  a  t^se  as  this,  if  the  character  of 
the  exposure  had  been  less  severe,  or  if  the  patient  had  accidentally  been 
removcil  from  exposure  Ix'fore  the  final  outl>reak  occurred,  the  case  might ' 
have  pi-ogressed,  by  virtue  of  habituation,  like  one  of  ord'nary  epilepsy, 
and  tlie  real  cause  passed  unsu^jM^'tt^. 

To  the  epiilemte  at  Tnilcgtir,  already  cited,  one  case  of  temporary 
epilepsy  associated  witli  other  signs  of  poisoning  was  met  with  out  of  fift>*- 
two  (^ses  of  serious  poisoning.  Siniila!'  i^ses  are  i-eported  by  Ijcidesih  irf * 
and  by  Inman.=*    Kronig*'  gives  an  analogous  case,  ami  a  few  othere  are  on 
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ipi"    It  has  becu  staked  that  in  the  epileptic  attacks  due  to  lead  the  loss 

tTonsciwisness  occurs  suddenly,  without  aum,  but  this,  even  if  invariably 

fiUr,  Is  nut  jKithog-aoniouic. 

1  have  seen  three  cases  of  chronic  epilepsy  where  lead  was  found  ia 

lie  uriijc,  but,  for  the  reasons  stated  under  the  head  of  Diagnosis,  I  do 

itof  <wisider  this  a  sufficient  indication  of  their  origin. 

J  shall  now  note,  without  dwelliug  on  them  at  length,  a  nund>er  of 
71ll|)lonis  of  rarer  occurrence  which  liave  been  mainly  observed  among 
Aillfi,  but  which  might  readily  occur  among  children. 

Hysteria. — ^A  number  of  the  French  writers,  following  Charcot,  be- 
W»  tliat  lead  poisoning  must  count  as  at  least  an  exciting  cause  of  hysteria, 
i^aiing  the  same  relati<>n  to  it,  for  example,  as  traumatism,  [isychical  influ- 
<aio«,  and  the  like;  and  that  the  hemiamesthesia  and  some  of  the  paralyses, 
^iparently  of  ecTebral  origin,  which  lia\e  been  described  in  cases  of  lead 
^oiwtning,  are  induced  in  this  way. 

Insomnia  has  Ix^en  notc<l  freipiently  in  lead  poisoning  of  adults,  and  some- 
times fonus  an  obstinate  symptom  and  one  ditficult  to  trace  to  its  origin,  es- 
^Vcally  as  it  is  not  necessarily  associate+l  with  marked  signs  of  potsoritng. 
Heur&l^c  Pains. — It  is  well  known  that  pain  in  various  parts  of  the 
'^^wijr  besides  the  abdomen  is  a  Cf^mmon  symptom  in  the  early  stages  of 
poisoning.     Thin;  pain   is,   in   the   great  majority  of  cases,  dull    in 
Iter  and  proWbly  neurit ic  in  origin.     Now  and  then,  however,  cases 
met  with  where  the  paiu,  instead  of  being  of  this  dull  sort,  is  frankly 
:ic    in   character  and    follows   the   distribution   of  the   periplieral 
This  is  impiirtant,  jis  its  origin  might  not  be  suspected. 
^         Tremor  is  an  important   symptom,  aiul  one  which  sftmetimes  owurg 
^^^^L   It  IS  especially  noticeable  in  the  hands,  ami  is,  with  adults  at  least, 
j^HIF^fine  or  coaree  in  eharacter. 

Chorea  lias  occasionally  been  imported  in  cases  of  lead  poisoning  both 
c*r  adults  and  of  children.  It  is  probable  that  its  relation  to  lead  is  an  in- 
^ijnct  one,  though  Haruack  observed  movements  which  he  considered  to  bo 
cboreifbrm  iu  animals  jxiisoned  experimentally  widi  lead. 

ICvTAKBOUS  Affections. — The  skin  of  patients  with  chronic  lead  poi- 
■BBtng  is  iLsually  dry  and  harsh.     Cases  have  bwii  uotetl,  however,  where 
^laitbet  inllaimnatory  atfiH-ttons  of  eczematous  character  were  present. 
Febrile  Coxditions. — Gowers  notes  the  fact  that  a  febrile  state  is 
,  Wsftiooally  .««?en  in  lend  poisoning,  esiK-cially  with  the  onset  of  acute  ner- 
^wis  aymplonis,  and  that  this  is  espwially  true  of  children.     In  Case  4 
1    <«f  (tie  Table  die  temperature  ran  up  to  100°  F.  as  the  paralysis  of  the 
I   <«*"nsors  came  on. 
I       RtXAL  Affections. — In  the  chronic  poisoning  of  adult.s,  renal  changes 
Pwv,  a&  i»  well  known,  an  important  part.     Publisht^d  records  with  regard 
Willi*  |joint  in  the  cas*-  of  children  do  not  exist,  and  okservations  bearing 
theMibjeil  are  greatly  m-ti^leil.     The  renal  changL«s  hitherto  ctinsidcrcd 
'ristic  as  regards  adults   arc   those  described  under  Pathology  as 
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leading  to  chrunio  mtei-stltial  nephritis.     This  is  a  rai"e  form  of  disease  in] 
children^  although  the  first  changes  leading  to  this  condition  might  perhaps 
occur  in  childiioud. 

Some  of  the  encephalopathic  symptoms  observed  in  adults  have  been 
considei-ed  as  indirectly  due  to  the  renal  and  a.ssociat4?d  arterial  changes. 
It  is,  indeed,  more  tlian  probable  that  hemorrhage  and  well-marked  ura?mio 
symptoms  are  of  this  origin.  The  same  cannot  be  !?nid,  however,  of  the 
greater  nnmber  of  cerebral  symptoms  dne  to  lead,  and  this  view  is  lK»roe 
out  by  the  fact  that  similar  symptoms  are  observed  in  ehildi^n  and  young 
persons.  It  should  be  said,  to  be  sure,  that  the  theory  has  been  advanced 
that  urcemfa  due  to  lead  may  perhaps  occur  in  consequence  of  spasm  of  the 
renal  arteries  without  gross  structural  change;  but  pmof  of  this  is  wanting. 

Lead-Line*- — This  is  probably  observed  less  often  in  cluldren  than  in 
adults.  Nevertheless  forty-two  such  cases,  where  it  was  observed  during 
an  epidemic  in  Bacuji,^'*  are  on  re<;ord.  Here  it  was  assoi-Iated  with  a  pecu- 
liar form  of  caries  of  the  teeth.  Two  of  the  childi*eu  were  under  five  years 
of  age.  Separation  of  the  gum  from  the  tooth  by  tartar  is  less  common 
in  children  than  in  adults,  even  where  the  nutrition  of  the  teeth  is  bad, 
and  it  is  probably  to  this  fact  that  the  usual  absence  in  them  of  the  blue 
line  is  due. 

DIAGNOSIS. 

For  the  details  of  the  diagnosis  of  acute  lead  jtoisomng  the  reader  is 
referred  to  sjiecial  w^orks  on  toxicology.  In  general,  it  may  be  said  that 
the  pathological  conditions  do  not  differ  much  from  those  of  chronic  poison- 
ing, except  that  the  results  of  imtation  of  the  digestive  tract  are  often 
superadded,  and  that,  jwirtly  as  a  c*juset|uentMi  of  this  irritation,  and  partly 
from  the  toxic  action  of  the  lead,  the  cerebi^al  symptoms  and  general  pros- 
tration are  liable  to  l>e  prominent  and  serious*  It  sometimes  hapfx^ns  that , 
acute  cerebral  symptoms  <x>me  on  suddenly  in  the  ctiurse  of  chronic  poisoning. 

The  j>ossibility  that  epileptiform  attacks  due  to  lead  may  precede  by  a 
long  time  other  well-marketl  signs  of  poisoning  should  be  borne  in  mind. 

The  commonest  sequence  of  symptoms  in  cases  of  chronic  lead  jmnonlng 
is,  first,  a  geneml  languor,  with  a  certain  degree  of  antemia  and  debility ; 
then,  tx)nstii>ation  (or  diarrhoea)  and  colic,  and  the  dull  muscular  •*  arthral- 
gic"  pains ;  later,  the  typical  wristKlrop  or  other  form  of  paralysis. 

The  encephalopathic  symptoms,  the  primary  myo{»athics,  and  the  signs 
of  subacute  myelitis  commonly  belong  to  a  relatively  late  i)eriod  and  imply 
advanced  degrees  of  saturation.  In  bad  tatii'S,  like  those  i:yf  the  two  chil- 
dren described  by  Chapin  (Table,  Nos.  15  and  16),  ulceration  of  the  gums 
and  caries  or  loosening  of  the  teeth  may  make  their  ap)X!aranc9e  after  a 
time.  Last  of  all,  the  chronic  sclerotic  affections,  of  which  interstitial 
nephritis,  arteritis,  and  valvulitis  are  the  best  known  to  lis,  apj>ear,  and  may 
progress  entirely  iridependently  of  the  continuance  or  non-continuance  of 
the  exposure.  It  is  possible  that  some  of  tlie  neuroses  also^lhe  psvcho- 
ses,  hysteria,  neurasthenia,  epilepsy,  etc. — to  which  the  poisoning  o<.Y*asioa- 


LEAD    POISONING, 


031 


aDy  gircs  rise  may  over-last  the  exposure,  for  a  time  or  permanently,  either 
beaa»e  of  the  establishment  of  a  morbid  habit,  or  through  the  jiersist^nce 
of  dlTODic  chaDgcs  of  the  nervous  centres,  or  general  irajmirincnt  of  the 
antrition.  The  "blue  line"  may  be  present  throughout,  but  is  not  neces- 
■n1y  accompanied  by  noticeable  symptoms  of  poison ing« 

The  "  typicar*  sequence  is  subject  to  striking  and  manifold  variations. 
Alinost  any  one  of  the  symptoms  may  appear  out  of  place^  or  may  domi- 
OBlf  the  scene  for  a  longer  or  shorter  time;  and  tkis  is  true  of  children  as 
wtU  98  of  adults. 

A  gnater  or  less  degree  of  cachexia  is  almost  invariably  present,  but 
■any  aijult  csises  are  on  recnnl  where  this  sign  wjis  not  present  iii  any 
Hurkcd  degree,  the  wrist-dmp,  the  cerebrat  symptoms,  or  some  other  of  the 
aignsi  appearing  almost  without  waming.  A  numlier  of  the  chil- 
writh  lead-chromate  poisoning  re|^>orted  upon  by  Dr,  Stewart  showed 
CQiiVttlsioos  and  delirium  *  verj^  soon  after  the  first  symptoms  of  intoxication. 
Digestive  Disorders. — ^Typical  constipation  and  c^jlic  may  be  highly 
cbancteristic  (see  Syraptomatc^log)^),  and  if  obstinate  and  protracted  should 
llvtrs  e,\cite  suspicion.  It  is  doubtful  whether  any  description  of  the  ob- 
^L  vorer  forms  of  indigestion  can  at  pR'seut  Ix*  given  that  wtmld  not  teud  as 
^H  Budi  to  mislead  as  to  aid  the  physician,  and  ofiten  the  only  safe  course  is  to 
^F^  '*  for  other  signs.  It  is  certain  that  the  outbreaks  of  indigestion  may 
I  rarily  cease,  or  recur  paroxysmal ly,  and   that  diarrhoea  may  occur 

I  id  of  constipation. 

it'  lead  is  found  in  the  urine  by  a  competent  chemist,  it  is  a  confirmatory 
,    «jf  great  value;  but  it  should  be  rememl>ered  that,  with  adults  at  least, 
tijt'  pfpseuce  of  traces  of  lead  in  the  tissues  is  not  incomiiatible  with  health. 
TTjc  "blue  line"  is  oftener  absent  with  children  than  with  adults. 

Pamlyiic  Affections, — Wrist-tlrop,  sii  far  ai  our  present  evidence  goes,  is 

to  be  expected  in  children  so  often  as  in  adults  as  an  isolated  symptom  ; 

**»!,  conversely,  paralysis  of  the  extensors  of  the  feet  ap[>ears  to  l>e  relatively 

viaore  common  in  them.     In  this  respect  the  cases  of  lead-paralysis  in  chil- 

<ii«i  simulate  those  of  multiple  neuritis,  as  from  arsenic  and  other  causes,  and 

tlie diagnosis  would  have  to  depend  on  other  signs  and  on  the  clinical  history. 

Cases  of  lead  poisoning  with  wide-spread  muscular  atrophy  have  been 

Vitttaketi  for  acute  poliomyelitis,  and   for  progressive   muscular  atrophy, 

lad  r«s«  vrrwu     The  former  doubt  is  the  only  one  of  imixirtance  as  regards 

^Wrra,  and  it  would  rarely,  if  ever,  happen  that  a  careful  investigation 

r  (BritUh  MedicAl  Journal,  1885,  vol.  li.  p.  730)  calla  attention  to  the  fuct  that 

,        ,  jithic  eyrnptoma,  though  usuallv  of  Itile  ot-currtnce,  mi\y  occur  \i*ry  early,  espe- 

EkDrtiuvfig  women.     Th«;  came  fact  is  nott*d  in  the  British  Medical  Journal,  1886,  vol. 

t^  f94,  «iul  oUewhvre»  and,  indeed,  wm  1od§^  a^o  pointed  out  by  TunqucrcK     The  cn»e 

«^  ooe  of  the  workmen  nt  ClJchy  U  al»o  on  record,  who  suddenly  U'came  inn«ne,  whilo  bU 

UtHKj  prcMAtiii]  clear  evidence  of  kad  poisoning.     I  have  seen  a  drinking-water  case  of 

fiat  ••r«rity,  wh«re  the  enccphiilopathic  synnptt/tns  were  nut,  to  be  sure,  thu  first  to  ap- 

^■r.  bat  ««rc>  preceded  only  by  ])Hins  in  the  abdomen  and  elsewhere,  and  general  sigiia 

tf  AtttBg  btAltb,  the  cau«e  uf  which  was  not  recognised.     (See  above,  under  Epilepay.) 
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into  llic  history  and  surroiindiugi^  of  ibe  patient,  and  a  careful  st^nitinj  of 

the  nutrition,  the  guni^s,  aud  the  dt8trlbutic»n  uf  tlie  paralysis,  would  fail  to 

reveal  the  true  state  of  the  case.     In  vase  of  doubt,  the  urine  should  be 

analyzed. 

PROGNOSIS. 

The  prognosis  in  a  case  of  lead  poisouinj;;^  is  usually  fairly  good,  pro- 
vided the  patient  does  not  die  from  an  aeute  attack,  and  provided  destruc- 
tive changes  have  not  already  taken  place  iu  tissues  incapable  of  much 
regeneration,  such  as  the  spinal  cord,  nor  degenerative  processes  set  in 
motion  wliich  have  a  tendency  to  spoutaneoua  progi-ession.  These  provisos 
arc,  hosvever,  of  much  inijxjrtance.  A  guaixletl  prognosis  should  be  given 
at  the  outset  of  an  attack  of  acute  symptoms,  wlieiher  thtsjc  have  occurred 
iji  the  course  of  chronic  poisoning  or  as  the  result  of  a  single  severe  exposure. 
Paralysis  of  the  neuritic  tyjjc  is  usually  rL-coveitKl  from,  but  the  **  primary 
muscular  atrophy"  is  more  oflcn  jjcrnmncnt,  and  it  is  not  ahvays  easy  to 
say,  at  first,  with  which  condition  we  have  to  deid. 

When  the  general  nutrition  has  suflerwl  deeply,  abs<^)lute  recover}'  cannot 

be  counted  on,  though  the  patient  is  likely  to  )mi)rove  very  much.     The 

prognosis  is  probably  much  better  for  children  than  for  adults,  but  in  Case 

18  of  the  Table  the  strength  of  the  limbs  wa.s  not  perfci-t  at  the  end  of  two 

years.     The  prognosis  of  the  convulst\'e  attacks  is  cousiderctl  under  Symj)- 

tomatolitgy. 

TREATMENT. 

TJie  tivatment  of  an  attack  of  acute  poisoning  is  j>:overnt*Ll  l>y  tht^  usual 
toxicologlcul  rules  concerning  the  removal  of  the  ixjison  and  the  prottvlion 
of  the  mucous  membrane  from  irritative  action.  There  is  no  s{x»cial  anti- 
dote.    For  further  details  tlie  reader  is  referred  to  toxicologlcal  works. 

In  the  treatment  of  a  chronic  case  the  most  impoi'taut  indication  is  the 
removal  of  the  poison  from  the  tissues.  The  most  efficient  eliminating 
organ  is  the  kidney,  and,  since  it  is  known  that  the  tissues  gnidually,  though 
very  slowly,  iree  themselves,  as  a  rule,  from  the  jKiison,  and  that  its  pres- 
ence may  frequently  be  demonstrated  iu  the  urine,  even  when  no  special 
means  have  l>een  taken  to  |)rumote  its  elimination,  it  is  reasonable  to  Ixdieve 
that  this,  like  all  other  jwisons  given  olf  in  tlie  same  manner,  is  eliminated 
more  rapidly  if  means  arc  ustxl  which  promote  diuresis. 

The  ioH:lidcs  and  bromides  apjK'ar  to  increase  the  elimination  of  leail 
even  more  tlian  can  be  at^cnunted  for  by  their  diuretic  propt^ties.  This  is 
80  markedly  the  case  that  it  is  often  iiecessjiry  to  be  cautious  in  giving  icjdidc 
of  potassium,  lest  the  lead  sliould  !:k3  thrown  into  the  circulation  in  large 
amounts  and  thus  exhibit  its  poisonous  action  with  increased  violence. 
The  action  of  ioilide  of  potassium  in  promoting  the  elimination  of  lead  is 
not,  however,  a  uniform  one.  Experiments  of  Pouchct*  and  of  S\vete* 
have  shown  that  a  ver>*  rapid  cllinlnatifin  takes  jilace  shortly  after  the  dnig 
is  first  aduiinistered,  but  that  the  amount  steadily  falls,  to  increase  again 
if  the  remedy  is  suspended  for  a  time  and  then  ittncwed. 
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The  symplomatic  treatnipnt  nccda  no  esjKfial  description,  except  so  far 

tike  paralyses  are  concerned.  In  the  treatment  uf  puralysis  the  use  of 
iliTohDioe  in  increasing  doses,  carried,  if  necessary,  to  the  limit  of  toler- 
iDoe,  is  thought  to  be  of  great  vahie. 

Wc  have  also  at  our  command,  in  the  difl'ereiit  forms  of  eleetrieity, 
Bttsage,  hxal  exercises,  and  hydropathic  applicutiuus,  moans  fur  materially 
improving  the  nutritive  conditions  in  the  must^les  and  peripheral  nerves. 
The  general  tachexia  and  amemia  call  fur  the  best  treatment  that  can  he 
deviaed  to  raise  the  general  tone  of  the  nutrition,  but  it  is  nut  necessary  to 
sfcafy  these  methods  in  detail. 

The  use  of  sulphur  baths  as  a  means  of  elimination  has  Ijeen  practically 
ibandoned.  M'here  the  skin  contains  lead,  a  sulphide  will  sometimes  l>e 
fi>nncd  on  the  surface,  and  the  applications  have,  therefore,  a  diagnostic 
valor;  but  the  amount  of  lead  got  rid  of  in  this  Avay  is  uniiuiHtrtaut. 
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appe:ndix  b. 


The  method  used  by  Br,  A.  M.  Comcy,  and  usually  employed  in  the 
Medical  Department  of  Hui^'aRl  Univei'sity,  for  the  detection  of  lead  in  the 
urine,  is  as  follows  ; 

The  urine  is  first  evaporated  to  dryness,  then  fused  in  a  crucible,  with 
the  addition  of  a  little  pure  nitre,  till  it  boeomes  white.  The  crucible  is 
then  c^xtlciljand  dilnte  HCl  added,  hot,  to  extract  the  rei?ichic  atler  ignition. 
It  is  then  filtered,  and  the  filtrate  treated  with  ammonia  to  alkaline  reaction, 
to  precipitate  the  phosphates  and  iron.  Sulphide  of  amnmniuni  is  added  at 
the  ?ame  time,  which  throws  down  the  sulphide  of  iron  and  k-ad.  This 
is  washed  three  times  by  deeantation  with  hot  water,  then  water  is  added, 
and  the  whole  is  aeidified  with  HCl,  and  alluwetl  to  stand  until  the  next  day. 
It  is  then  filtered  thwugh  a  small  filter  and  the  residue  washed.  A  little 
pure  (free  from  iron)  nitric  acid  is  then  added,  drop  by  drop,  by  which  the 
sulphide  of  lead,  if  present,  is  dissolvetl  and  carried  through  as  nitrate  of 
lead.  This  is  collected  in  a  watch-glass,  evaporated  to  dryness,  and  the 
final  test  made  by  the  addition  of  a  drop  of  water  and  a  crj^stal  of  io<lide 
of  potassium.  Finally,  to  eliminate  bismuth,  the  iodide  of  lead  is  again 
dissolved  in  hot  water,  filtered,  and  re-precipitated  in  a  perfectly  clean  test- 
tube  with  dilute  sulphinic  acid.  The  test-tube  is  allowed  to  stand  twenty- 
four  hours,  and  is  then  twirled  gently  between  the  fingei-s.  The  sulphate 
of  lead,  if  present,  rises  in  a  delicate  spiml. 


I 


n. 


NOTE  ON   THE  DETECTION   OF   LEAD   IN    TRINE. 

By  Db.  C.  p.  Worcestr*, 
AnIatAnt  In  Cbemlstry,  Hftrvftrd  Unlverelty  Medical  School, 


^e  numbcafli 


Having  had  ocetision  to  examine  for  Dr.  J.  J.  Putnam  a  large 
of  spei'imens  of  urine  fur  lead,  I  undert<xtk  some  exiK*riment8  to  satisfy^ 
myself  as  to  the  accuracy  as  well  as  the  dclicticy  of  the  usual  methods  of 
analysis.      These  experinieuts  have  resulted  in  some  slight  modifications  ■* 
which  othei*8  jxirhaps  may  find  useful. 

Of  the  various  methods  tried,  including  the  electrolytic  process  and  that 
dejK'nding  upon  the  solubility  of  the  sulphate  of  lead  in  some  of  the  am- 
monia salts,  the  one  giving  me  much  the  best  results  was  as  follows  : 

The  urine  is  rapidly  evaporated  over  a  free  flame  in  a  casserole  with  a 
large  excess  of  nitric  acid.     After  ignition,  it  is  iv-ignited  with  more  nttricf  J 
acid  until  the  residue  is  perfectly  white  ;  this  is  taken  up  with  a  few  drops  " 
of  strong  hydrochloric  acid  and  the  least  possible  quantity  of  hot  distilitd 
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water,  and  the  ivsiiltinp:  *«Jinewhat  turliid  solution  is  transfiTretl  to  a  small 
flask,  ami  then  sulphide  of  aranioDiom  is  adde<l  in  excess,  and  the  prLfipitate, 
which  forms  a  thin,  imsty  moss,  is  well  shaken.  The  ohject  of  keeping  the 
solution  of  the  ignited  iTsidue  i<o  oincentrated  is  to  insure  the  precipitation 
of  the  lead  as  sulphide  in  masses  large  enough  to  be  eau^^ht  Ijy  a  filter,  for 
although  solutions  i»f  lead  salts  of  a  dilution  of  one  part  in  forty  thousand 
am  readily  darkened  by  the  addition  of  sulphide  of  ammonium  or  of  s«l~ 
pburette<I  liydrogen,  yet  the  t-losest  filter  will  fail  to  separate  the  sulphide' 
of  lead  even  after  long  lieating  and  standing.  Solutions  of  somewliat 
greater  concentration,  however,  are  i-eadily  precipitate^l  and  perfectly  ck'ar<Hl 
by  filtering.  It  will  l>e  seen,  therefore,  that  if  the  amount  of  urine  taken 
(usMally  one  <juart)  contaius  one  milligramme  of  lead  {a  large  amount  to 
be  found  in  that  cpiantity  of  urine),  all  may  be  lost  by  making  up  the  solu- 
tion at  this  [loiiit  to  forty  cubic  centimetres. 

If  the  piTcipitate  at  tliis  point  is  veiy  bulky,  it  is  washed  by  decantation, 
but  if  not  too  heavy,  it  is  at  once  thrown  on  a  filter  and  washed  onoe  or 
twice  with  hot  M'ater.  It  is  then  tivated  with  cold  dilute  hydrochloric 
acid  of  a  strength  of  one  part  of  the  ordinary  concentnited  acid  in  fifty  of 
water.  This,  of  counw,  may  he  done  either  in  the  flask  or  on  the  filter,  but 
washing  on  the  filter  with  both  the  water  and  the  dilute  acid  has  given  me 
the  better  results  with  urines  containing  known  nmounts  of  lead.  Wlien 
the  readily  soluble  elements  of  the  precipitate  are  dissolved  by  the  dilute 
acid,  the  remaining  prei^ipitate,  of  which  the  sulphide  of  l«id  forms  a  part, 
is  thrown  on  a  filter,  if  not  ah-eady  there.  If,  as  sometimes  hapiiens,  the 
pre<'ipitate  contains  an  appreciable  amount  of  sulphate  of  cjilciuin,  it  is 
washed  with  hot  water  containing  a  little  sulphide  of  amraouium.  Finally, 
a  few  cubic  centimetres  of  hot  dilute  hydrochloric  actd  (equal  parts  of  con- 
centrated acid  and  water)  are  poured  through  the  filter,  collected  in  a  watch- 
glass,  and  evaporated  to  dryness. 

The  residue  on  the  watch-glass  is  taken  up  with  a  few  drops  of  warm 
water  and  passed  through  a  small  filter  one-half  inch  in  diameter  into  a 
glass  cell  made  in  the  ft)llowing  manner.  A  short  piecx?  of  ooe-quarter-iiieh 
glass  tubing  is  ground  flat  at  one  end,  and  this  surface  is  warnunl  and 
tonche<l  with  a  mixtuiv  of  solid  pamffin,  beeswax,  and  rosin,  and  applied  to 
the  centre  of  a  microscope  cover-ghiss.  AVlicn  cool,  the  cover-glass  makes 
for  this  little  jar  a  finn  base  which  can  l)e  easily  removed  at  pleasure.  To 
the  solution  filtered  from  the  watch-glass  into  this  cell  is  added  a  drop 
of  sulphuric  acid.  After  seveml  horn's  the  resulting  sulphate  of  lead  will 
have  settled  on  the  cover-glass  bottom  as  a  thin  adherent  gray  film.  The 
supernatant  liquid  is  withdi-awn  from  the  cell  by  means  of  a  little  roll 
of  filter-pa|M>r,  and  the  cover-glass  is  then  detached.  A  drop  of  water  is 
placeil  uiK>n  it  and  i^moved  with  filter-paper  in  order  to  wash  off  any  traces 
of  iron  which  the  solution  here  often  mntaiiis,  and  then  a  drop  or  two  of 
sulphuretted  hydrogen  solution  is  addwl.  Then  when  the  cover-glass  rests 
uj^ou  white  iia|>er,  the  least  possible  tmce  of  lead  can  readily  be  re€t>gnizcd 
Vol.  IV.=41 
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by  the  dark  stain  caused  by  the  addition  of  the  sulphuretted  hydrogen.  This 
final  reaction  with  sulphuretted  hydrogen  proves  much  more  reliable  than 
that  with  the  iodide  of  jwtassiura,  on  account  of  the  frequency  with  which 
traces  of  iron  are  found  at  the  very  end  of  the  analysis  as  ordinarily  con- 
ducted, having  obstinately  resisted  complete  elimination  by  treatment  with 
dilute  hydrochloric  acid,  and  the  iodide  of  iron  has  much  the  same  ap- 
pearance as  traces  of  iodide  of  lead.  The  final  application  of  sulphuretted 
'  hydrogen  proves  also  of  importance  in  distinguishing  a  veiy  slight  deposit 
of  sulphate  of  lead  from  other  matters  not  lead,  which  not  infrequently  are 
deposited  on  the  bottom  of  the  cell  as  a  faint  whitish  film. 

By  the  foregoing  method  a  seventh  of  a  milligramme  of  lead  proves  not 
difficult  to  detect  in  a  quart  of  normal  urine. 


MYELITIS,  SPINAL  MENINGITIS,  AND  HEMOR- 
RHAGE INTO  THE  SPINAL  CORD  OR 
MEMBRANES. 

By  MARY  PUTNAM  JACOBI,  M.D. 


Tjiough  auatomic^ally  distinct,  tlicse  three  afTectious  are  clinically  cl<Dse]y 
assoefatetl,  and  may  therefore  be  suitably  discus.stxl  together. 

Myelitis,  as  hei-e  tiiiderHtoiwl,  doen  not  enibraey  iiU  the  iuflamiiiatious  of 
the  spinal  cord  observed  in  childhtHxl,  but  only  a  certain  portion  of  tlie  dif- 
fused or  iiitei'stitial  elrtss.  Even  from  this  are  exehided  multiple  «?lerosis, 
syphilitic  lesions,  and  epidemic  cerL^^ro-spiual  nieningo-myelitis.  These  are 
treati-d  in  separate  sections  of  this  work,  as  are  also  all  the  systematic  dis- 
eases of  the  eon:l  :^  anterior  jxdio-myelitis, — by  far  the  most  frequent  med- 
ullary disease  in  childhood ;  primary  lateral  sclerosis,  and  tliat,  infinitely 
more  frequent,  which  follows  upon  cerebral  lesions;  locomotor  ataxia,  which 
is  almost  unknown  in  cliildhorxl  ;*  together  with  the  ctmibinetl  form  of 
p:>sterior  and  lateral  sclerosis  known  as  hereditary  ataxia  or  Frietlreieh's 
disease,  and  of  which  alx)ut  sixty-five  cases  have,  so  far,  bt^en  dtsscribed.' 
Among  the  forms  of  meningitis,  again,  the  inflammation  of  the  dui-a  mater, 
known  as  hy|>ertroplHc  ijachyineniugitis,  also  receives  siK'oial  consideration 
in  another  [tart  of  this  Cyclopiedia. 

Thus  there  remain  for  discussion  in  this  article  acute  and  chronic  trans- 
veree  myelitis;  compression  myelitis;  acute  diffuse  myelitis;  tnlKTcnlar 
meningitis;  simple  meningitis,  acute  and  chronic;  primary  hoematomyelia 
or  hiematorrhachis ;  secondary  hieraatomyelia  or  ha?niatorrhachis ;  and, 
finally,  hemorrlitige  into  the  cord  or  its  membranes  by  extension  from 
hemorrhage  of  the  brain. 

The  foregoing,  like  all  systems  of  claasification,  cori'esponds  to  the 
mental  analysis  by  means  of  which  certain  grouixs  of  symptoms  and  lesions 
have  gradually  become  isolated  from  one  another ;  but  it  does  not  imme- 
diately serve  to  guide  the  clinician  who  is  confronted  with  actual  eases  of 
disease.     The  problem  then  i^esolves  itself  into  three  stages:   1st,  decision 

'  Vulpiati,  Jllaliidieii  de  Ik  Motjlle  epinid^re,  vol.  i. 
•  Gower?,  Discuses  of  the  Nervous  System,  p.  287. 
■  Ibid,,  p.  a44. 
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that  disease  of  the  spinal  cord  w  its  membranes  exists ;  2d,  exclusion 
systematic  diseases  of  tlie  cord,  or  of  the  special  diffuse  forms  which 
beeu  above  lueutioiied  (multiple  sclerosis,  cerebro-spioal  lueuiugitis)  j  3d, 
distinction  between  myelitis^  meuiugitis,  and  iiitra-spinal  hemorrhage.  ^t 

There  are,  however,  no  liard-and-fast  lines  in  nature,  and  the  boundari<^^ 
between  the  diSerent  forms  of  spinal-eord  disease  ai'e  far  from  iueffiieeable. 
Sclerosis  of  the  lateral  columns,  whose  combination  with  posterior  sclerosis 
constitutes  the  anatomical  peculiarity  of  Friedreich's  disease,  is  immiuent  in 
every  case  of  chronic  transverse  myelitis.     It  is  then  attended  by  all  the 
spastic  symptoms  which  characterize  primary  or  cerebral  descending  sclero- 
sis.    The  same  transverse  myelitis,  and  esj>ecia!ly  that  form  of  it  which  is 
due  to  compression,  also  determines  au  ascending  or  systematic  degenera- 
tion of  the  columns  of  Goll,  which  occasionally  extends  into  the  root  zone 
and  causes  ataxia.     It  has  l>eeu  recently  shown  that  the  morbid  process  in 
acute  infantile  paralysis  is  far  more  diffused  than  was  at  one  time  supposed. 
The  lesion  is  not  precisely  limited  to  the  anterior  cornua  nor  to  the  gangli- 
onic cells  in  them,  nor  to  the  segment  of  the  cord  corres|xmding  to  the 
muscles  finally  paralyzed.     But  there  is  au  interstitial  inflanimatiou  of  the 
cornua  accomimnying  and  ^X'rhaps  determiDJng  tlie  conspicuous  lesion  of 
the  cells,  and  this  diffuses  to  a  greater  or  less  extent  throughout  tl 
and  may  even  invade  the  ix>sterinr  liorns  and  root  zt>nes.'     This  most  typi- 
cal systematic  disease,  therefore,  grades  by   impert^'ptible  degrees  into  the 
acute  ascending  diffuse  myelitis,  whose  clinical  termination  is  usually  so 
different.     Again,  the  syriugo-myeliu,  which  hitherto  has  been  usimlly  cou- 
slderetl  as  a  lesion  ajMirt,  and  even  as  the  result  of  a  disintegrating  glioma,*     ! 
has  been  deseril>eti  by  Joffroy  as  a  periependymatous  myelitis,  for  which  be 
proposes  the  special  name  of  "  m}'f4itc  cavllali*e."  *     The  group  of  diseases     ; 
which  we  are  hei*e  cimsidering  is  roughly  distinguished  from  all  the  others     | 
mentioned,  except  cerebnjKspinal  fever,  by  one  important  practical  circum-    , 
staui^', — they  are  all  immediately  dangerous  U)  life.    The  danger  in  the  sy9^| 
tematic  diseases  of  the  cord  is,  on  the  other  hand,  cpiitc  remote.     When,^^ 
there fni*e,  a  child    is  seized   with   fever,   convulsions,   and   |>a!'alysis,  aiwl 
brain-tlisejise  has  been  excluded,  it  is  of  the   greatest  interest  to  det€ 
mine  whether  the  spinal-cord  disease  is  ahput  to  prove  an  anterior  polio-" 
myelitis,  with  its  favorable  prognosis,  or  a  common  myelitis  ur  meningitis 
with  ita  much  more  serious  outhxik. 


4 

ni-^1 
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tep*fl 

ilio-^ 

tia^j 


The  general  picture  of  non-s\'stematic  or  diffuse  disease  of  the  spia-=^ 
cord  in  children  may  be  obtained  from  that  form  of  it  which  is  in  tJiem  tC^-^ 


»  EiJ^nlohr,  Deutsches  Art-h.  fOr  KUn.  Mwi.,  Bd.  xxvi.  8.  648;  Drammond,  Br»ff- 
vol.  viii.   p.    18;  Angfll  Money,  Transactions  of  the  Patbological  Society,  1884,  p. 
Forater,  Jiihrburh  fiir  Kinderhcilkunde,  Bd.  xv.  Hi;ft  8  u.  4. 

*  Allen  Starr,  American  Jounml  of  the  Mtodicttl  Scienoes,  May,  18^8. 

■  Lu  Fmnee  Mediatle,  October,  Ib&T, 
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■Oil  frpqucnt, — namely,  the  conipressioo  raeuiugo-rayelitis  caused  by  caries 
oT  the  spiac,  or  Pott*s  disoaso.' 

lo  the  first  case  we  shall  quote,  syni[)tonis  of  myelitis  preceded  the 
ippetimooe  oC  imthugnomouie  symptoms  of  spine  disease  : 

Char  /. — Girl  eight  and  a  half  yenra  old.  At  lb«  Bge  nf  thre*  she  was  attack**^  by  a 
|ftia  in  htr  throat,  and  then  rather  suddt'nly  lost,  the  il-jr  of  h«r  legs.  She  lay  in  ^x^d  for 
mffni  muotha,  then  entirely  recuv<»n'd,  but  with  a  slight  pnniiimmc-fi  of  the  spinu  in  lh« 
tffarAoaaA  fe^on.     Retnaincd  uvll  until  gevon  utid  a  hAtf  years  old;  when  she  begun  to 

rfmm  pains  in  the  back  and  abdomen,  and  the  curvature  of  the  spine  increased.  Six 
I  lat«r.  ftudden  loss  of  power  in  both  legs?f  and  in  the  riKht  hand,  then,  after  a  few 
^sp.  in  the  left  band  aUo.  The  pitmlyjied  tnu'^dw  contracttKl  sHirhtly  tf>  the  farad ic  ciir- 
imL  and  lh<we  of  the  arms  .^hriwt^d  an  increitsed  excitability  Ut  the  galvanic  current.  Sen- 
Mtko  intact.  The  right  pupil  was  larger.  Profuse  sweating  j  oecasionnl  ineontinencoof 
■mw  aad  feces.  Treated  by  absolute  n*st  in  bed,  tonics,  and  cod-liver  oil.  The  condition 
wainid  unchanged  for  two  months ;  tInMi  some  motor  power  returned  to  h<gs  and  left 
land.  In  four  month*  contn>l  of  th(*  sphincters  wiw  TC^aJniHi.  In  flvo  riiontlis  she  could 
BOW  risrht  arm,  then  walk,  and  by  six  months  could  run  about  the  wurd.^ 

Out  JI. — Paraplegia  in  a  girl  tlvc  and  a  half  years  old,  with  dorsal  sf)ondyliti5  and 
iwli«ain,  cured  in  twelve  weeks,  the  deformity  remaining,  by  extension  of  the  spinal  column 
lad  ^ity  galvanism.' 

Out  III. — Girl  of  fifteen.  Pour  months  before  admifusion,  pain  between  shoulders,  then 
■Mir  power  of  legs  diminished,  until  there  wa»  complete  piimlysis.  On  admission,  para- 
|li^  pcnicted*  with  loss  of  tactile  seiwuiions  in  leg-*,  and  analgesia  as  high  as  the  third 
teMl  Vertebra,  Legs  were  wasted,  flcxe^l  at  knees,  and  drawn  up, — marked  rigidity, 
ftlrflar  reflexe*  were  exaggerated,  nnkle-chinus  existed.  The  breathing  was  entirely  dia- 
fiu^guiatic.  There  were  bed-sore^,  und  pamlysta  of  the  bludder,  with  ineonti nonce. 
AagoUr  curvature  in  upper  dorsal  region,  nnd  great  pain  on  moving  head.  After  admii^- 
Mo,  rigidity  of  legs  at  first  inereased  ;  but  in  six  montJis  there  was  ixjtum  of  iensation,  in 
^M  BotttlkA  ability  i**  move  toes,  rigidity  disappeared,  and  bladder  was  controlled.  In 
ittHtii  months  patient  could  walk  by  the  aid  of  a  i-hair.* 

Gate  IV. — Boy  of  six.  An  Dngnlar  curvature  of  spine  began  at  four  or  five  yejirs, 
ift#r  4  fibll.  Power  over  legs  and  bladder  impwired  for  three  weeks.  Coujiter-in-itJition 
^fliad  lo  neck  ;  in  three  weeks  Wy  could  nt^md.  Then  attack  of  scarlatina,  and  para- 
|ii|g^  returned.     Recovery  at  end  of  nine  months;  fre^h  relapse  a,ftf^r  pneumonia;  final 


Out  V, — Child  four  years  old.  Admitted  to  St.  George's  Hospital  with  well-marked 
•ySI|P|ottM  of  caries  of  cervical  vert'd)T».  Rcfltpiration  unimpaired.  Soon  liydn»cephal<»id 
I  lyi^tooH  eet  in,  and  child  died  under  sjTnptomH  of  incrf^ascd  brain-pressure.  Ventricles 
H  Inad  anadb  distended  with  fluid.  Transverse  ligament  of  Be^nind  cervical  vertf-^bni  had 
^■^fia  *»y.  and  odontoid  process  projerted  into  fipiual  canal.  Dura  mater  entire.  Pivspure 
^Hkioan)  had  not  impaired  it*  functions,  but  had  nppJtrcntly  (xraaioned an  irritation  resulting 
^p«tba  rentricular  efl^isjon.* 

H  Cue  VL — Patient  aged  sixteen,  with  cervical  caries,  died  in  a  similar  manner.* 

■  Gear  VU. — Girl  aged  twelve.     Caries  of  spine.     Under  treatment  by  tonics  and  the 

•  Whartitn  Sinklcr,  out  of  one  hundred  and  forty  cases  of  paralysis  among  children 
•bwinl  during  a  period  of  four  years,  had  five  eases  of  spinal  meningitis  and  three  of 
^T^lHis.    Two  of  the  former  and   all  of  the  latter  depended  on  caries  of  the  spine. 

I  Journal  of  the  Medieal  Sciences,  April,  187^1. 
•Goirew,  Medical  Times  and  GaKette,  November,  1876,  p.  517. 
•SoUmann,  Neundogiachc's  Centralhlatt,  1882. 

•  Glynn,  British  Medical  J'nimnlj  September  22,  1888. 
•Faurt,  Lancet,  April  Q,  18G1. 

•  BftKlie,  lujurici  t>  the  Spinal  Cord,  Medico-Chimrgical  Transactions,  1887- 
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leathor  cnn^et     During  course  of  treHtment  had  an  attat-k  of  pain  in  the  sculp  and  b«ek^ 
which  cxtentled  to  ribs,  nccornptinitKl  by  spasms  in  the  legs.     Aft^T  a  week,  the  puin  wm 
relieved,  but  there  rciimint'd  slilftiess  of  the  U'u;s  and  entire  trunk.     Numbness  cx'cum'd, 
and  was  f<.dlawed  by  loss  of  e.en.>?atic>n,  and  complete  jiamplegia,  though  with  intact  pphinc- 
tera.     The  patient  recoveretl  in  about  mix  months.^ 

Oi^i;  VIII. — Child  two  years  old,  with  caries  and  sclerogis,  without  angular  curvutun*, 
of  third,  fourth,  and  fll\h  dorsal  \M?rtebraj.  ParwlysU  and  atrophy  of  both  lower  extTiem- 
ities.  Death.  At  aulopay  tuiuor  found,  consisting  of  a  »hc  filled  with  cheeky  content* 
and  pus,  extendiug  from  fourth  dorsal  to  lirst  lumbar  viM-tobra.  The  dura  mater  dihtcnd<>d 
with  fl^nx'ulenl  serum,  itself  thickened  uiid  hyperstjmic  j  the  nmcliuuid  adherent  to  the  pMi, 
thickentd,  leathery,  and  cdntainiug  osseous  plates.     Cord  quite  normal.' 

The  liabtlity  to  compression  myelitis  varies  with  the  scat  of  the  caries. 
Id  the  lumbar  region,  according  to  some  statistics,  it  is  rare :  Bouvier  found 
only  five  paraplegias  out  of  thirty-ctj^ht  cases  of  luniljar  caries;*  Coudroy 
de  Laureitl,  only  one  paraplegia  out  of  fifty-nit^e  similar  cases.*  AmoDg 
fiily-six  cases  of  dorsal  caries,  on  the  contrary,  Bouvier  observed  thirty- 
eight  cases  of  paraplegia,  and  Coudroy  nineteen  cases  out  of  .'^veuty-seveu 
ill  the  same  lotulity.  The  sjiecial  predominance  of  medulhirv  accidents 
with  dorsal  caries  is  attributed  to  the  narrowness  of  the  spinal  canal  in 
the  dfirsal  region,  which  renders  the  coixl  more  exj^jsed  to  compression,  and 
less  able  to  slip  out  of  reach.  The  upper  dorsal  region  of  the  spine  is 
the  most  liable  to  aggravated  forms  of  carious  disease,  the  most  liable  lo 
severe  deformity,  and  the  most  liable  to  abscess  with  accumulations  of  pus 
that  fail  to  lx*come  liberated  from  the  spinal  canal.  It  is,  finally,  the  most 
difficult  to  treat  by  immobilizing  apiiaratus.  For  all  these  rezisons,  it  is 
easy  t43  iinderstatid  why  imraplegia  should  occur  more  fre*juently  with  Pott's 
disease  in  the  upper  dorsal  region  of  the  spine  than  with  caries  of  any  other 
hxaiUty. 

Corapressiou  may,  by  exception,  be  suddenly  produced,  if  the  body  of  a 
carious  vertebra  break  down  suddenly,  so  that  fragments  of  Ixme  are  *lit<lo- 
cated  backward  and  impinge  upon  the  conl.  The  accident,  though  o(.'Cur- 
riog  in  the  course  of  a  chronic  disease,  then,  in  its  effect  on  the  functious  of 
the  cord,  precisely  resembles  traumatic  fracture.  In  the  tx^rvit«l  region, 
sudden  death  may  ixsult  if  the  txlontoid  ligament,  softened  by  tuberculous 
infiltration,  give  way,  and  allow  the  o<lontoid  process  to  be  driven  against 
the  cord, — so  sensitive  iu  this  region,  from  its  proximity  to  the  respiratory 
centres  and  to  the  origin  of  the  phrenic  nerve.  In  the  dorsal  and  lumbar 
regions  a  similar  imjiact  of  Imtie  may  l>e  followed  by  paniplegia  so  sudden 
and  so  complete  as  to  resemble  the  effect  of  intraspinal  hemorrhage, — and, 
indeed,  to  suggest  this,  uuU'ss  the  diagnosis  has  been  plainly  indicaleti  by 
the  previous  existence  of  an  angular  curvature  or  by  the  sudden  develo|>- 
ment  of  one  coincidently  with  the  |>aniplegta. 

»  Elliott,  Dublin  Monthly  Journal,  1886,  vol.  Ixi.  p.  7. 

*  Kahler,  Meningitis  Spinalis,  Leipsic,  1861,  p.  80. 

*  Gazette  des  Hapitaux,  1838,  p.  286. 

*  Queb|uea  Cou^iderations  sui*  le  Mai  vertebml  chez  TEnfant,  Coudroy  de  Launkl, 
TbdM  de  Paris,  167-1. 
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great  majority  of  rases,  however,  even  when  the  lumen  of  the 
canal  has  bL*en  snddeiily  diminished  by  the  collapse  of  a  vertebra,  the 
cord  sli|)3  behind  the  projecting  boue,  and  thus  es<tipe8  compression  from 
bone.* 

Compression  of  the  cord  in  caries  of  the  spine  is  doe  to  another  agent^ 
as  was  tirst  demonstrated  conclnsJ%'ely  by  Michand.^  Irritation  of  the  sjJinal 
dura  mater,  fn»m  contact  with  the  caseous  contents  of  the  bone-abscess 
or  with  minute  spicnhe  of  carious  bone,  gradnally  develop!^^  an  external 
pacJiy meningitis.  Abundant  iuflamraatory  vegetations  form  a  thick  mass 
around  the  cord,  which  tends  to  compress  it  more  and  moi^.  The  niass 
fre*tuently  contains  tnlwrcle.  Not  infrequently  tlicre  is  also  an  internal 
pachymeningitis,  and  a  grayish  pseudo-merabraue,  a  vascular  net- work 
with  embn'onic  connective  tissue,  spreads  over  the  internal  surface  of  the 
dura,' 

Submitted  to  the  pressure  of  tliese  inflammatory  prcwluets,  the  coi^ 
l>ecomes  alteretl,  chiefly  through  an  excessive  proliferation  of  its  neuroglia. 
A  i>eculiar  interetitial  myelitis  is  developed,  complicating  the  meuiugitia 
which  is  the  primary  lesion.* 

The  proliferating  connective  tissue  at  first  contains  eel  Is,  but  later  be- 
comes converted  entirely  into  a  dense  reticulum,  wfiich  greatly  increasea 
the  consistency  of  the  cord.  The  nerve-elements  degenerate,  the  myeline 
wastes,  although  for  a  while  many  nerve-fibres  persist  with  a  narrowed 
myeline  sheath.  In  extreme  cases  all  the  fibres  seem  to  be  destroyed  ;  the 
ganglion-oells  of  the  gray  substance  become  shrunken  and  atrophied,  and 
finally  disappear ;  and  at  the  point  of  greatest  intensity  of  the  lesion,  all 
distinction  Ijctween  white  and  gray  substanw  is  obliterated.  The  wallg 
of  the  blood-vessels  are  thickened  by  a  growth  of  spindle-ci^lls  in  them.* 
Beyond  the  principal  i\)cti»  of  myelitis  lies  an  ascending  sclerosis  in  the 
columns  of  (ioll,  and  a  dest-ending  sclerosis  in  the  lateral  riflumns  of  the 
,  ^rd.'  Occasionally  tlie  medullary  lesions  are  preceded  by  neuritis  of  the 
nerve-roots  which  liave  l>ecti  compressed  in  t!ie  t]Vickeue<l  dura  mater.  The 
first  lesions  in  the  coixl  may  tlien  appear  as  gti-eaks  of  sclerosis  in  the  pos- 
terior columns.  It  is  thence  distributed  with  the  irregularity  which  is  the 
anatomical  chamcteristic  of  all  cases  of  compression  myelitis.  (Michaud.) 
Tliecord  may  lye  greatly  reduced  in  volume,  being  not  larger  than  a  goose- 


»  Vulpton,  Mnlfldies  dc  la  Mitelle  ^piniere ;  Fnllin,  Trait6de  Path.  i?xtemp ;  Grasset, 
Traits  den  Malndies  nerveubos;  Puel,  Th*is^  de  Paris,  1878,  Du  Mul  vertebral.  This  escape 
of  the  conl  from  cDrnprf^sitm  in  the  roomy  spiojil  eunal  was  points  out  hy  Cniveilhier. 

'  Those  de  Piina,  187L  Thin  thesis  waj»  writt^m  under  the  jnspirution  of  Charcot,  who 
bitnd«If  has  written  on  the.gnme  subject, — Guzette  des  Hflpitaux,  1874.  These  esaays  con- 
Blitute  STJ  epoch  In  the  histon'  of  Potl',s  disease. 

*  Vulpian,  loc.  cit.  ;  Fuel,  loc.  cit. 

*  Gowers,  Diseases  of  the  Nervous  System,  1B88,  p.  249. 

*  Charcot,  Archives  de  Physiologie,  lRfi8,  p.  735. 

*  Bouchard's  re^^earehes  on  the  secondary  degenerations  of  the  cord  were  mnde  chiefly 
upon  cords  atfected  with  compreMion  myelitis. 
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qiiill,  and  yet  preserving  many  of  its  functiuDs,  while  all  are  susceptible 

of  restoration. 

The  irritative  process  sustained  in  the  spinal  meninges  extends  to  the 
nerve-roots  as  well  as  to  the  coiil,  exciting  an  interstitial  neuritis.  This, 
indeed,  nsually  precedes  the  myelitis,  and  is  indicated  by  a  characteristio 
group  of  symptoms,  which  Gowers  csiKvially  emphasizes  as  "root  synijv 
tonis.''  These  consist  chiefly  in  extremely  acute  |)ains,  which  radiate 
along  the  nerves  of  the  Itnihs  or  trunk,  from  a  level  cf»rrc»!?iK>nding  to  tho 
seat  of  a  manifest  or  latent  vertebral  caries.  The  pains  hit  increased  by 
movement,  and  accomj>ani(*d  by  tenderness  on  pressure  along  the  track  of 
the  nerves,  followed  by  antesthesia  distributed  in  irregular  j^atches  along 
the  same  track,  and,  in  severe  cases,  by  atrophy  of  the  muscles  to  which  the 
nerves  are  distribntetl. 

When  in*itation  and  inflammation  of  the  nerve-roots  are  thus  indicated, 
the  existence  of  a  pachymeningitis  is  at  the  same  time  demonstrated,  since 
the  neuritis  is  always  secondary  to  this.  Myelitis  is  then  known  to  be  im- 
minent or  already  commencing,  and  the  occurrence  of  paraplegia  is  to  be 
feared. 

Tlie  myelitis  is  usheiied  in  by  a  second  group  of  symptoms,  whose  se- 
quence ui>on  the  root  symptoms  is  highly  cbai-actenstic  of  compression  dis- 
ease.   These  symptoms  arc  chiefly  motor.    The  limbs — -in  the  great  majority 
of  cases  the  lower  exti'emities — ^ix»come  paretic ;  the  jiaresis  deejiens  to  com- 
plete paralysis,  either  gradually,  or  i^-ith  great  rapidity  or  even  snddeuD( 
The  mnsck^  of  the  imralyzctl  limbs  may  be  afftvted  with  sjvasms* 

The  paresis  and  paralysis  are  doc  to  invasion  by  the  myelitic  p 
either  of  the  anterior  coruua  or  of  the  lateral  columns.  The  sensibility 
the  paralyze*!  limbs  often  remains  uniin|iaired.  On  the  other  hand,  it  i^ 
often  i>er verted  in  various  ways.  Sometimes  the  conduction  of  senson' 
impressions  is  delayctl,  possibly  as  long  as  for  thirty  or  forty  seconds,  or" 
the  jmtient  suffers  from  numbness,  formication,  tingling,  or  dull,  obttise- 
pains,  which  are  in  markcil  contrast  with  the  violent  pains  excited  by 
irritative  compression  of  the  nerve- roots. 

The  frequent  preservation  of  tactile  sensibility  in  the  midst  of  completp* 
motor  jiaralysis  depends  on  two  circumstances.  First,  it  is  the  anterior  or^H 
motor  pirtion  of  the  curtl,  lying  in  immediate  proximity  to  the  diseased^^ 
vertebrae,  whicb  is  primarily  and  predominantly  ex|xised  to  the  enci"oach- 
ment  of  the  paHiynioningitis  cxcitcil  by  the  caries.  The  posterior,  sensory 
portion  of  the  cord,  more  remote  fixim  the  focus  of  irritation,  remains  fi)r 
a  long  time,  and  jK>ssibly  always,  unaffected.  In  the  second  place,  con- 
duction  of  sensor)'  impressions  will  i>ersist  after  a  much  more  extensive 
destruction  of  uervc-fibrcs  than  would  Ix^  compatible  with  persistence  of 
motor  functions.  Hence  sensibility  may  often  remain  intact,  even  when  the 
sensory  segment  of  the  cord  has  l)cen  invaded  by  the  myelitic  process.  For 
the  same  reason,  even  when  scusibility  has  been  lost,  it  may  be  recovered  ia 
a  patient  iu  whom  absolute  i>arapKgia,  nevertheless,  persists. 
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The  iwnditiou  of  the  sphincters  and  of  the  reflexes  of  the  lower  ex- 

ities  dej)eiMis  lx)th  ou  the  sUiiatimi  and  on  the  extent  of  the  pjiijial  dis- 

The  sphincters  wfll  rcnnain  intact,  the  reHexes  normal  or  bnt  sliglitly 

en^ggerated,  whatever  the  locality  of  the  lesion,  provided  this  consist  only 

it  meningitis  or  is  limited  to  the  cortical  zone  of  the  o^rd.^     When  the 

is  situated  anywhere  alnn'e  tlte  Unnhar  enlargement,  the  portions  of 

cord  below  the  lesion  are  affected  by  the  s<xx)ndary  descending  sclerosis 

pyramidal  ti*aets.     Tlie  reflexes  of  the  lower  extremities  are  tlien 

rated,  there  is  ankle-elonns,  and  the  tone  of  the  spliincters  is  in- 

tnmtd.     On  this  account,  and  because  the  paths  of  voluntary  impulse  in 

the  pyramidal  tracts  are  simultaaeously  imjieded,  there  is  apt  to  be  retention 

of  uriue  and  fffices. 

If  the  lumbar  enlargement  itself  happen  to  be  the  seat  of  the  myelitis, 
tlien  tl»e  reflexes  of  the  lower  extremities,  far  from  l^eing  exaggerated,  will 
be  abolii^hed,*  and  the  sphincters  will  be  paralyzed,  from  destruction  of  their 
ffninal  nerve-centres.  This,  however,  happens  only  if  the  central  gray  sub- 
itance  has  become  completely  involved. 

Several  other  imp«jrtant  variations  of  symptoms  are  observed,  according 
U>  the  situation  of  the  spinal  caries,  and  of  its  consecutive  meniugo-rayelitis. 
Tha&,  in  disease  of  the  thi"ee  npi>er  cervical  vertebra*  there  is  cervical  para- 
plegia, which  may  either  follow  or  prec«le  the  paraplegia  of  the  lower  ex- 
tranities,  which  is  itself  produced  by  lesion  of  any  part  of  the  coitl.  This 
(■Eqneace  is  readily  explicable  ;  but  much  less  so  is  the  more  exceptional  oc- 
curreu<.f  of  paralysis  of  the  arms  while  as  yet  the  legs  are  unaffe<*ted.  This 
iwnarkahle  fact  has  been  exi>lained  on  the  hyi>othesis  that  the  motor  tracts 
ibrihe  arms  may  lie  more  superficially  in  the  cord  than  those  for  the  legs, 
tod  anp  thus  earlier  involved  in  a  lesion  advancing  from  the  iK*ripheiy'. 
(Bro^^u-vStquard,)  Vulpian,  however,  claims  that  the  aoatomical  reverse 
•  the  truth:  that  in  the  cervical  region  the  nerve-fibres  for  the  arms  have 

tilfoidy  entered  the  gray  matter  of  the  eoiid,  while  those  for  the  legs  are  yet 
aoAaed  to  the  lateral  colimins.  But  he  considers  that  on  this  very  account 
Amdd  tlie  arm  fibres  be  submitted  to  a  greater  compression,  owing  to  the 
Itm  resistance  of  the  gray  substance  than  of  the  white  columns  to  eom- 
JfOiiiig  agencies. 

I^Mttse  in  the  np|>er  cervical  region  is  distinguished  from  lesion  in  the 
'^ww  hr  ftl)6ence  of  the  muscular  atrophy  of  the  paralyzed  upper  extrerai- 
•iwwhidi  is  so  cliaracteristic  a  feature  in  disease  at  the  latter  locality,' 
^onukr  atrophy  occurs  only  when  the  trophic  centres  of  the  8up[)lying 


» The  entire  cord  may  be  etsclrcled  by  a  narrow  »one  of  Jntet^titia!  myelitis,  sad  the 

I  it  then  culled  cortical  myelitic. 
^B«(t«>xt<n  are  abolishod  by  Itslon*  of  the  pofterior  roots  of  the  postero-external  columni 
of   Burdaoh)  of  the  centml  gmy  mutter,  onterior  r(Kit-flbrc*,  or  Anterior  ruote. 
obiible  that  the  superficial  reflexes  pas*  directly  Into  the  posterior  homs,  the  deep 
I  through  the  postero-extemnl  column."    (Brnrnwell.) 
r,  Fmger  Med,  Wochenschrift,  1888,  p,  468. 
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nerves  have  been  afflrted, — thus,  witli  wiupressioii  myelitis  of  tlie  ocr\*ic 
enlargomcut, — eitlier  from  ititopathit'  pacliymeningitis,  or  from  that  which  Is 
set'ondary  to  vertical  caries.  The  eharaoteristic  "  claw  haiur'  then  results. 
The  abseuee  of  the  claw  liand,  when  other  symptoms  point  to  cervical 
myelitis,  siiiliees  therefore  to  limit  the  disease  to  the  region  of  tlie  three 
up|jer  vertebra*. 

It  is  for  the  iipjier  cervical  region  that  there  is  the  special  danger  alrt»ady 
mentionc"d  of  sudden  death  in  case  the  odontoid  ligament  ruptniv,  and  the 
utiontoid  process  be  driven  abruptly  into  the  tipiual  cord» 

Vomiting  is  a  fi^equent  symptom  ia  disease  of  this  rqgion.     It  may  b|^| 
due  to  an  ascending  myelitis  wliieh  lias  readied  the  nnclei  of  the  pneum<»- 
gastric  nerves,  or  it  may  be  caused  by  direct  irritation  of  the  fibres  of  th€ 
spinal  accessor^'  branch. 

From  the  same  eause  may  be  observed  slowing  of  the  pulse,  ur  ev( 
syncope.     Irritation  of  t!ie  phrenic  nerve/  direct  or  by  a  descending  mye 
litis,  will  cause  hiccough,  or  sometimes  a  peculiar  form  of  dyspnoea,  due  I 
tetaniform  si»asms  of  the  diaphragm.     If  the  nuclei  of  origin  of  the  nerv^ 
l>e  destroyed,  diaphragmatic  breathing  will  be  arrested,  and  the  movement 
<d'  tlie  thorax  will  Ijc  carried  on  exclusively  by  tlieintet costal  miisck^.    TIk 
dyspnoea  then  becomes  still  more  severe.* 

Caries  of  the  Ufwer  cervical  region  tends  to  excite  a  pachymeningitis 
similar  in  form  to  the  pachymeningitis  hyix^rtrophica  of  adults/  The  root 
of  the  cervical  nerves  become  compresactl  in  the  meningeal  exudation  ;  radi- 
ating pains  in  the  arms  occur,  followctl  by  muscular  atrophy  and  paiulysia 
The  arm  reflexes  are  at  first  exaggerated,  and  percussion  of  the  lower  cl 
of  the  radius  or  ulna  causes  reflex  contraction  of  different  muscles  of  the 
forearm  or  upper  arm.  In  Kahlcr*s  five  cases  (all,  however,  in  adults) 
tliere  was  neither  abolition  of  tlie  reflexes  nor  loss  of  electrical  contractility 
in  the  paralyzed  muscles.  TIr^sc  phenomena  are,  ho^vever,  often  observed 
in  the  advanced  stages  of  the  tlisease.  ^M 

As  in  the  idiopathic  form  of  cervical  pacliymeniiigitis,  compression  lim-^ 
ited  to  one  or  more  separate  roots  of  the  cervical  plexus  will  result  in  atro- 
phic paralysis  localized  at  different  segments  of  the  arms.    Analysis  of  these 
localized  paralyses  may  therefore  sometimes  lead  to  more  precise  lottkli 
tion  of  the  lesion  in  the  cord,  sinct%  hy  the  experiments  of  Ferrier,  tiie  fma^ 
tions  of  the  diffei-ent  nerve-roots  have  been  approximately  determined,* 

Thus,  the  intrinsic  muscles  of  the  hand  are  innervateti  from  the  first 
dorsal  nerve,  and  weakness  and  atrophy  beginning  in  them,  associated  witiL 
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^  Arising  from  the  fourth  and  fifth  cervical  negion,  heiioe  at  the  limiu  between 
upppr  and  lower  cervical  regions. 

*  Michel,  quoted  by  Treves,  Internationul  Eneyclopwdia  of  Sui^eiy,  vol.  iv.  p.  Ml. 

*  Kfthler,  loc.  cit,  1883,  p.  68.     See  Joifroy,  Archives  de  Physiologic,  1ST8.     Kahl 
qui)te<«  from  Ptx>ust  uti  adult  case  where  there  was  excessive  atrophy  of  the  m»uclc«  of  thi 
ball  iif  the  tliumb  and  the  inleroasci,  without  paralysis  of  the  amu. 

*  Loculizution  of  Atrophic  Pai-ulydCd,  Bntin,  vol.  iv.  p.  223. 
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h1  teoderness  on  pressure  over  the  fii'st  dorsal  vertebra,  should  lead  to 
Itf  diagnosis  of  iucipieiit  caries  with  paehymeuiugitis.  The  pre8eii<?e 
of  pain  in  the  aflected  niiiseles  is  aQ  imjwrtatit  dtstiEctiun  from  progressive 
■ttmhr  atmphy,  which  in  this  form,  iudced,  searcely  ever  attaeks  children. 
The  iDuer\*atiou  of  the  reniaiuing  muscles  of  the  limb  is  dirttributtKl  between 
the  fire  lower  eervjeal  uervt^.  Flexiou  of  the  wrist  and  fingers  ia  eflwted 
br  loeans  of  the  eighth,  seventh,  and  sixth  roots ;  extension  of  the  wrist  and 
i^gen  by  the  fifth  and  fourth.  The  same  roots  (the  thive  lower)  which  flex 
dbewmt  extend  the  forc«inu,  and  those  (the  upper)  which  extend  the  wrist 
lex  the  forearm.  The  eighth  cervical  root  has  no  influence  over  the  iipjwr 
tm,  which  is  adducted  by  the  seventh  and  sixth  roots,  and  rtiised  by  the 

ifth. 

A  diffuse  prooesa,  like  the  pachymeningitis  of  cervical  caries,  wonld 
omlly  extend  over  several  of  these  roote^  adjacent  to  one  another ;  so  that, 
iat  ifititaQce^  the  intrinsic  movements  of  the  fingers,  flexion  of  the  wrist, 
aad  extension  of  the  forearm,  might  all  be  lost,  and  thus  a  lesion  in  the 
lovrer  part  of  tlie  lower  eerviial  region  indicated  ;  or  the  hx^alization  could 
he  OMufe  for  the  fourth  and  fifth  roots, — tlms  tlie  u]>per  part  of  the  lower 
«emcal  region.  Such  hx^alizatJous  would  be  chiefly  Jmi>ortant  if  tender- 
iiHB  oo  pressure  and  stitfness  of  movement  were  fonud  over  a  vertebra  cor- 
■■pondiug  to  the  nerve-root  implicated.  In  the  cervical  disease  tactile 
■BBibility  remains  unimpairetl,  and  so  long  as  the  effects  of  the  pachy- 
ineiutigitis  are  confioe<l  to  the  nerve-roots  the  lower  extremities  are  not 
llliiw<Cid,  Paraplegia  proper  sets  in,  if  at  all,  as  the  symptoms  of  root  irri- 
bttioo  mibftide  and  the  cord  ttself  becomes  compressed. 

Characteristic  of  the  meningo-myelitis  of  this  region  are  the  pupillary 
frmpCuins  from  irritation  of  the  oculo-pnpillary  centre.  With  irritation 
U  (ht  centre  the  pupils,  one  or  botli,  are  dilattxl ;  with  paralysis  tliey  ai'e 
ooQtnctcd.     These  symptoms  are  by  no  means  always  present. 

lo  the  meningo-myelitis  of  the  upper  dorsal  caries,  which,  as  already 
flatdJ,  is  by  far  the  most  frequent/  the  characteristic  paralysis  occurs  in 
the  lower  extremities. 

But  di^u^  in  the  upper  dorsal  region  may  also  be  followed  by  paralysis 
'**  '  <-,' due  to  an  ascending  degenemt ion  that  has  extended  Ixn'ond 

'  jf  the  columns  of  Goll  and  invaded  the  autero-lateral  columns.^ 

The  cervioil  paraplegia  is  then  always  consecutive  to  the  Inraliar  paralysis. 

Se%*eni]  other  symptoms,  that  are  often  enumerated  as  cliaracteristic  of 

<luT«i  caries,  really  belong  to  the  meningo-myelitis  which  has  been  pnxluced 

*»5*it»    Among  the  earliest  are  pains  radiating  towards  the  alxl omen,  and 

oHen  mistaken  for  pains  in  the  stomach  and  bowels.     These  precede  para- 

/^#gn.    A  characteristic   advanced   symptom,  seen  only  after  paraplegia 

^  Vt  aupra,  p.  646.  >  Ut  aupra,  Case  I. 

*Erb,  Zienuaen'fl  Cycloptedia ;  also  Gk)wen,  loc.  cit.,  p.  225.      Leydt^n  says  he  has 

tB  m  conpreseion  myditiB  pro^rees  upward.     But  positive  ub&ervutioiu  uf  such 

I  mm  recorded  by  Vulpiun  und  by  oUicw. 
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has  become  confirmeclj  is  paralysis  of  the  intercostal  muscles,  so  that  the 
breathing  is  suataiuiHl  exclusively  by  the  diaphragm^ 

Again,  characteristic  of  domal  myelitis  are  tlie  maintenance  of  the  re- 
flexes, of  electrical  reactions,  and  of  rigidity  in  the  jjanilyzed  limbs,  and 
the  absence  of  Bphiiictcr  paralysis  and  trophical  lesions,  such  as  muscular  > 
wasting  and  bed-sores.     These  j)ei'uliarJtii'S,  liotli  positive  and  negative,  de- 
pend on  the  fact  that  the  transvei'se  cord  lesion  is  sedated  above  the  lumbar 
enlargement ;  the  latter  is  aflectetl  only  by  the  descending  lateral  sclcroeis, 
thus  not  in  its  central  gray  substance  at  alb    Disease  of  the  luiiil)ar  enlarge- ' 
ment,  therefore,  contrasts  with  that  due  to  dorsal  caries,  in  all  the  above 
particulars.     The  limbs  mon  become  flaccid,  the  i-eflexes  abolished,  dec- 1 
trical  reactions  lost     If  the  gray  substance  be  invaded,  the  sphincters  are 
paralyzed,  the  muscles  waste,  and  even  Ix^l-sores  apjiear,  although  these  are 
rare  in  compression  myelitis. 

If  the  caries  aftect  the  spine  Ix-low  the  second  lumbar  vertebra,  it  will 
be  below  tlic  termination  of  the  cord.  "When  nervous  symptoms  develfip, 
they  are  those  of  neuritis,  due  to  inflammation  of  the  nerves  of  the  cauda 
equina.* 

Muscular  atrophy  is  then  an  early  8\Tiiptom  ;  it  is  partial  and  irregu- 
larly distributed,  the  muscles  usually  being  flaccid  or  free  from  contracture. 
The  limbs  are  pareticj  hut  are  rarely  jmralyzed  completely.     The  reflexes  J 
are  exaggerated,  the  sensibility  normal. 

Attention  to  the  alxjve  combination  of  symptoms  will  serve  to  distin- 
guish a  neuritis  of  the  cauda  equina  from  a  meningo-myelitis,  and  con- 
versely j  and  will  aid  in  detecting  an  incipient  caries  of  the  lumbo-sacral 
spine  befoit?  any  angular  cur\-ature  has  become  jierceptible. 

Altbougli  the  combinatJon  of  root  neuritis  and  interstitial  myelitis  he 
the  mcxst  commou  result  of  pachymeningitis  from  caries,   and  hence   the 
association  or  sequence  of  root  and  cord  symptoms  the  most  characteristic, 
yet  the  nerve-roots  are  not  necessarily  involved.     The  cord  symptoms  may 
appear  primarily,  and  usually  develop  in  gradations  as  alx-jve  desfnl)ed.  . 
Sometimes^  however,  a  child  known  to  be  affected  with  spinal  caries  will' 
become  paraplegic  in  the  course  of  a  few  minutes.     Sometimes  an  angular 
curvature  appears  coiucidcntly  and  for  tlie  first  time,  or,  when  already  ex- 
isting, becomes  greatly  increased.     The  paraplegia  is  then  attributable  to 
the  shock  caused  by  the  impact  of  the  fractui^  Iwne  uijon  the  cord,  and 
may  pass  away  with  the  shock  of  the  accident,  even  thoogh  it  return  later 
after  a  meningo-myelitis  has  been  lighted  up.     When,  however,  a  suddenly* 
devclo|ied  paraplegia  is  both  complete  and  jwrmanent,  it  is  probable  that 
hemorrhage  lias  occurred  among  the  neo-membranes  of  a  pachymeningitis, ' 
or  even  into  the  cord  itself.     The  results  of  the  former  accident  may  be 

*  Bayre  ckims  to  detenniDe  dmphrftpmatic  birnthmc:  ttrtificially  by  means  of  ibe 
pkst«r  jacket,  and  (iscrilves  to  this  part  af  the  beneficial  influence  of  bis  method. 

*  Mme.  Cunta,  Du  Mftl  de  Fott  au-deswoufi  do  k  Hoello  cbes  lei  Enfiant^,  Thiw  d« 

Paris,  lti87. 
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fransiton',  as  the  effust^l  h\wA  is  reabsorlKHl ;  but  the  consejiieiires  of  any 
extensive  hemorrhage  into  the  cord  are  irremediable.  Thus,  caries  of  the 
spiue  may  determine  in  the  same  jmtient  all  three  of  the  cjoixl  lesions  under 
consideration  iu  this  article,^meuingitis,  myelitis,  and  spinal  hemorrhage. 

It  is  necessary  to  make  a  diagiiosLs  betvveeu.  the  three  lesious  \vheuever 
motor  and  sensor}^  symptoms  in  the  limbs  corapUaite  the  evident  manifes- 
tations of  Pott*s  disease.  It  is  also  often  ueeessary  to  decide,  iu  presence 
of  such  symptoms,  whether  or  not  Pott's  disease  be  pn:\sent  i\&  their  ultimate 
cause,  although  its  distinguishing  features  are  not  yet  manifest,  but  latent. 

The  special  symptoms  of  meningitis  are  pain  in  the  back,  spoutaneoua 
and  exaggerateil  hy  pressure,  and  still  more  by  movement  uf  the  spinal 
column;  pains  radiating  to  the  trunk  aEid  extremities,  with  ditfus<.'d  hyjM?r- 
ffisthesia  of  the  skin  and  muscles;  stiffuei^  and  rigidity  of  the  spinal 
column  and  of  the  limbs,  the  latter  otYeu  intennittent ;  cxaggenitetl  re- 
flexes, and  muscular  spasms.  Tlie  spinal  pia  mater  is  richly  furnished 
with  nerves,  which  enter  from  the  posterior  roots  and  follow  the  blood- 
vessels.' loflammatory  irritation  of  this  meml>i'ane  causes  therefore  severe 
localized  pain.  The  muscular  stia^sms  de|x*nd  on  reflex  irritation  of  the 
motor  ro4)ts,  from  the  irritation  of  the  sensitive  fibreti  of  the  pia.  It  is  the 
tetanic  spasm  of  the  muscles  of  the  liack  that  canses  its  rigidity.  The 
generalized  hyi>er0esthes5a  and  exaggeratcxl  reflext^  are  due  to  erethism  of 
the  iutra-medullary  ffx^i  of  origin  of  the  posterior  spinal  roots.  (Vulpian,) 
Ik  Among  these  symptoms,  localized  jmin  and  tenderness  in  the  back  also 
RUkate  caries  uncomplicated  by  meningitis.  But  in  eueh  a  case  the  jmin 
i  kmach  less  severe,  ami  the  tenderness,  instead  of  extending  all  along  the 
spine,  is  limited  to  the  small  area  of  the  one  or  two  diseas<^*d  vertebra;. 
Finally,  there  may  be  entii-e  abseucc  of  pain  over  a  carious  veilcbra. 
Rigidity  of  the  spine  exists  both  in  caries  and  in  meningitis;  but  iu  the 
latter  it  is  much  more  marked,  tending  towards  opisthotonus;  the  patient 
is  unable  to  sit  up.  In  uncomplicated  caries  the  patient,  though  holding 
the  back  stiffly,  is  uot  preventtMl  from  walking.  By  a  sj)ecial  manneuvre 
the  real  rigidity  of  the  spine  is  shown  Uy  be  confined  to  a  limited  area. 
The  child  lying  prone  upon  a  couch,  the  physician  with  the  left  hand  fixes 
the  spinal  eolnrau,  while  with  the  other  he  raises  the  legs  and  bcmis  them 
backwanl  at  the  pelvis,  Xormally  the  spine  of  a  child  is  so  flexil>le  as  to 
permit  movement  during  this  manceuvre,  at  the  lumbar,  lower  dorsal,  or 
upper  dorsal  region  ;  but,  if  any  vertebra  be  diseased,  the  movement  is 
resistetl  in  the  corresponding  i-egion.  But  if  meningitis  be  present,  the 
foregoing  test  is  too  painful  for  execution.  The  rachialgic  symptoms  of 
meningitis  eonst^quent  ujxiu  caries  may  be  said  to  be  the  symptoms  of  the 
jaries  itself,  intensifiwl  and  extended. 

^B    Rigidity  of  the  limbs  is  a  symptom  which  in  meningitis  may  I)e  caused 
in  three  ways :  by  direct  irritation  of  tlie  motor  roots,  by  reflex  spasm  of 
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irritation  of  ttie  posterior  roots,  and  by  increased  excitation  of  me  gr 
matter  of  tfie  cord.  The  symptom,  however,  does  not  belung  to  mentngitid 
alone,  but  occurs  in  the  course  of  the  myelitis  whieb  iu  children  usually, 
and  in  spinal  caries  always,  rompHeates  the  meningitis.  The  rigidity  is 
then  aceom]ianied  by  increased  reflexes,  and  both  are  due  to  the  sclerosis  of 
the  pyramidal  tracts  which  sets  in  below  the  seats  of  the  principal  lesioru 

Such  sclerosis  cannot  be  ascribed  to  a  nieningo-myclitis  until  ct^rebral 
disease  has  been  excluded,  as  tlie  dcgeneratiou  of  the  pyramidal  tracts  is 
much  more  frequently  secondary  to  lesion  of  the  brain  than  of  the  cord. 

It  is,  finally,  to  be  reraenibert^  that  exaggemtion  of  the  reflexes*  and 
some  degree  of  rigiditj^  of  the  limbs  may  be  due  simply  to  hysteria.  Such 
a  manifestation  of  hysteria  is,  however,  particularly  i*are  in  chihlren. 

The  muscular  rigidities  and  exaggerated  reflexes  of  myelitis  may  be 
distinguished  from  those  of  meningitis  by  their  late  occurrence  and  con- 
secutive paresis  or  paralysis.     For  in  myelitis  tht^e  symptoms  are  due  to 
the  secondary  degeneration  ;  in  meningitis,  to  the  primary  disease,  and  are 
among  its  initial  phenomena.     Meningitis  alone  diTCS  not  cause  panilysig, 
and  the  appearance  of  this  symptom  among  those  pro|)cr  to  irritation  of  the, 
meniuges  marks  the  moment  of  invasion  of  the  cord.     Although  cor 
pression  myelitis  is  always  immediately  transed  by  an  inflammatory  exudi 
tion  over  the  dura  mater,  it  not  infretpieutly  hapiH^us  that  the  menirigea 
pnxjess  remains  latent,  and  that  the  fii-st  complii^-atiuu  of  the  Pott's  disiii! 
which  is  observed  is  loss  of  motor  power  in  the  lower  limljs,  indit^atit 
disease  of  the  coixi  itself     In  the  absence  of  !*oot  symptoms  the  iniivsis 
paraplegia  may  l>o  unattended   by  any  pervei'sion  of  sensation  whatev< 
Indeed,  not  only  ihe  meningitis  but  the  vertebral  caries  may  have  remaine 
latent  and  the  entire  illn(*ss  apparently  begin  in  a  loss  of  power  to  stanci 
while  all  other  functions  remaiiie<.l  normal.     Careful  examination  will  the 
detect  loadized  stiifness  at  some  point  of  the  spine,  and  the  caries  be  dia 
covered  which  is  the  root  of  the  whole  mischief. 

It  is  characteristic  of  compression  myelitis  that  the  paralyzed  limbs 
at  first  stiff,  and  continue  so  as  long  as  the  lesion  remains  limited  to  the  whih 
eoltimns  of  the  cord.    As  the  disease  progresses  towards  the  gray  substance,] 
and  the  ganglionic  cells  of  the  anterior  cornua  ai'e  destroyed,  the  stiflucs&J 
yields  to  the  flac*cidity  proiwr  to  anterior  polio-myelitis.     Loss  of  senm 
bility  similarly  indicates  invasion  of  the  ^my  substance  in  its  posteri^ 
segment.      Both   the  flawidity  and  the   anaesthesia  decisively  distinguijj 
myelitis  from  meningitis,  and  also  indicate  a  Severe  degree  of  the  medullai 
disease.     In  the  typical  cases  of  compi'ession  myelitis  the  symptoms  due 
disease  of  the  meninges,  the  nerve-roots,  and  the  cord  are  always  combine 
in  the  sequence  which  has  been  tlcscrit)c<l.     Primary  aflw-tion  of  the  wir 
does  not  exist ;   but  its  symptoms  may  ap|3ear  first,  while  those  of  ib::^ 
pachymeningitis  remain  latent. 

Hemorrhage  into  the  raerabraues  or  substance  of  the  cord,  when  con^^' 
plicating  compression  meniugo-myelitia,  ia  distinguished  by  the  sudden  o(^^ 
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rnirrt'TifTof  motor  and  scTisoiy  paralysi*«,  or  by  (lie  siiddcnly-iiiarkctl  exacorha- 
tion  of  paralytif  symptrKns  whifli  Imd  i>roviou.sly  existed.  Tlie  hemorrhage 
may  l»e  <iipillary,  and  result  iji  such  rapid  disiutegratioii  of  the  eoixl  as  may 
api>rar,  ou  examination,  due  to  au  acute  oiyelltts.  HoraorrLage  mueh  more 
frequently  cxriirs  into  the  iieo-membraues  of  the  spinal  dura,  tlie  proeess 
t»eing  ctunpletely  analogous  to  that  of  cerebral  hemorrhagic  pachymeniu- 
gitis  observed  in  the  adult. 

On  the  whole,  hemorrhagic  accidents  seem  to  be  rare  in  compression 
mcningo-myelitis.' 

In  childhocMi  vertebral  caries  is  so  much  the  most  frequent  cause  of 
compressioo  of  the  cord  that  the  diagnasis  of  a  wjni[>ression  mcniugo-myc- 
litis  carries  with  it  that  of  Pott's  disease,  in  the  immense  majority  of  aiscs. 
This  diagnosis  may,  however,  be  erroneous,  as  is  shown  by  a  case  of  Dr. 
Gee's:* 

Ca.9e  fX, — A  boy  four  and  a  half  vRnrs  old  wns  iidmilted  to  hospital  in  Ffbmarj', 
after  six  wt^eks  of  undt^Hiuil  hirif^unf  and  iniilKisu,  At  this  diile  the  right  arm  was  p«fH- 
lyzedj  the  right  upper  oyelid  diMopi'd,  the  right  pupil  was  nither  stiialler  tlutn  the  left, 
Tho  museleA  t>f  the  ptindyxtxl  arm  iin.  luiigor  pes  ponded  to  electricity.  There  wh«  no  lof^a 
of  cutaneous  eeiisibility.  Thi'  supfrlicia!  reflexes  were  well  marked,  but  the  pulellur  roflex 
could  not  he  obtained.  In  Miirch  the  leg*  l>ec«mie  piiraplegic  and  flaccid.  In  April  there 
was  nifxleriite  fevur,  und  shortly  ufivf  the  hreMthing  became  wh<tlly  dinphrHginatic.  Loiss 
of  faradic  i-ontmettlity  in  till  the  muscles  of  the  legij,  exi'ept  the  gaatroeneuiiii  nnd  huui- 
string  jnn>cles.  In  May  the  cutaneous  sensibility  diminished;  thertj  was  incojiliiienco  of 
fieces.  An  elustie  swelling  Mppem'ed  at  the  right  side  of  the  upper  dorwil  iitid  lower  cervi- 
cal vertebne.  It  was  noted  that  the  child  piTspired  excessively  when  asleep.  A  verlebi-ul 
airies  was  susp^clod,  with  ttn  jiib?cess  in\'oh*ing  the  inferior  sympathetic  ganglion,  and 
accompanied  by  ti  fubacule  descending  polio-niyelitls. 

The  child  died  in  June.  At  the  autopsy  was  found  a  *arconiaiou8  tiunur  springing 
from  the  lower  cervical  and  iirst  three  dotval  veilebi-je,  and  connected  with  the  thi"C'e  upper 
rib*.  The  spinal  cord  was  reduced  in  Hze  opposite  the  la-st  cervical  and  first  don?nl  vcrte- 
briB,  and  6ofleued  throughout.  The  gmy  sulwumce  wn*  pule  aiid  ill  defined.  In  the  cervi- 
cmI  enlargement  the  large  motor  celU  were  found  swollen  and  often  deprived  of  their  nuclei 
and  prucessei. 

Thus  the  tumor,  beginning  ontsidc  the  spinal  canal,  had  spread  in  two 
directions, — towards  the  right  inferior  cervical  ganglion,  which  had  appar- 
ently }>cen  destroyed,  and  internally  towards  the  cord,  which  had  bc*L'onje 
aflfectc<l  with  a  snlTacute  myelitis,  chiefly  central.  This  central  softening 
contrasts  markctlly  with  the  i>criphcrie  indtiratifm  which  is  the  characteristic 
Result  of  vtTk^bral  caries,  whi<'h  proceeds  gradtially  inward^  and  which  is 
invariably  attended  by  dcs^Lvuding  sclerosis  of  the  lateral  colnnins,^  In 
commenting  on  the  rcsnltsof  the  antop.sy,  Dr.  Gee  remarks  that  the  flaccidity 
of  the  legs  observed  during  lite,  and  couti-astiug  with  the  rigidity  which 

*  Gowew  says  that  benrorrhaprp  has  not  been  proved.  Tet  he  himself  cites  a  case 
where  a  child,  alTeeted  with  an  angular  eurvatuix-.  tell  in  walking  acros*  the  rtwmi,  and  on 
being  liJled  up  was  found  pmiiple^io,     Rec«'Vf  ry  ultimately  tTM»k;  place, 

*  Myelitis  due  to  vertebral  saa-oma  in  a  Wty  four  and  a  hwlf  years  old,  Gee  and  Aber- 
crombi*",  St.  Bartholomew's  Ho.spital  Reports,  18»2,  vol.  xviii. 

*  Michuud,  ktc.  cit. 
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would  have  been  t-aiisetl  by  a  lateml  st^lerosis,  ylioulJ  bave  beeu  ii»t«?rpr 
aiS  iodiattiiig  8omt<  utber  cause  of  coniprej^sioii  of  the  txjixl  than  raric^s.  Be- 
sides this  important  negative  circumstance,  the  jjositivo  symptoms  of  a  lesion 
of  tile  inferior  cerviLiil  ganglion,  partial  ptosis  of  the  right  eye,'  and  con- 
traction of  its  pupil,  should  also  contradict  the  diagnosis  of  Pott's  diseaise, 
and  indicate  some  cause  of  compi-cssion  lying  entirely  outside  of  the  spinal 
canal.     This  could  hartlly  be  anything  else  than  a  tumor. 

The  prognosis  of  compression  myelitis  is  not  altogether  unfavorable. 
Among  t!ie  twenty  cases  dctailctl  by  Coudroy,  recovery  occurred  sponta- 
neously in  eleven  J  and  twice  the  recovery  dates  from  the  ap|»earanoe  of  a 
cold  aijscess, — that  is,  from  the  external  nn'gration  of  pus.  The  casta  of 
Gowcrs,  Soltmann,  Glynn,  and  Faure,  already  quotctl,  resulte<l  in  recovery.* 
xVltliaus,^  Chai-cot,*  and  Ricord*  attribute  recovery  to  treatment  by  the  actual 
cautcr}\  But  from  tlw  well-established  fact  that  cure  takes  place  sponta- 
neously in  more  tiian  half  the  cases,  it  is  ditlicult  to  dwide  how  far  this 
tieatment  really  iuflueuees  the  curative  process.  The  prognosis  remains 
favonihle  so  long  as  tJie  morbid  pnxjcss  remains  limited  to  the  surface  and 
anterior  region  of  the  cord.  This  limitation  is  to  l)e  inferred  so  long  as 
the  iNiraplegic  limbs  remain  rigid  instead  of  bt>eoming  Haccid,  the  rcflexcs 
exaggeratetl  instead  of  l>eing  diminished  or  abolisliLil,  the  sensation  intact, 
the  sphincters  uniiaralyz/rxl,  and  no  beii-sorcs  thifaten.  Still,  even  flaccid 
paralysis  is  often  recovereil  from.^ 

Restonition  of  motor  power  depends  on  four  cireumstanees : 

1.  An  accumulation  of  caseous  pus  may  find  an  ejcterual  outlet,  formi 
a  cold  abscess  in  the  luick  or  groin.  The  dura  mater  is  then  relieved  of  the 
irritation  which  had  excitetl  and  kept  up  the  pachymeningitis  ;  the  menin- 
geal inflammation  subsides,  and  the  progress  of  the  secondary  interstitial 
myelitis  is  arrestetl. 

2.  Nerve-tubes  in  the  sclerosed  patches  may  regeneiate,  especially  those 
which  have  not  lost  all  their  myeline  sheaths.^     Atrophied  ganglionic  cells 
in  the  anterior  coruua  apparently  never  regenerate,  but,  as  their  dt^stmctio: 
is  only  jKirtial,  enough  remain  intact  ta  maintain  the  function  of  the  limb, 

3.  In  the  absence  of  an  accumulation  of  pus,  the  pachymeningitis  may 
spontaneously  subside,  coincidently  with  amelioration  of  the  ossetms  inflam- 
mation. This  latter  may  be  arrested  either  Wfore  the  formation  of  a  spiual 
curvatui-e  ur  after  the  vertebra  has  broken  down,  and  carious  material  Im 
been  eliminated  from  the  bone-tissue. 


ni^ 


n 


'  AttributfHl  to  pftmlysis  of  uiistripe<l  miiwiikr  fibres  in  the  upp^r  eyelid. 

'  See  also  Lcudet,  *'  Siir  la  CtmiWlite  dcs  Accitients  jMiralytkiuoK  eons^oiitivcs  nu  M^^ 
vcrti^brMl  de  Pott,"  Stx".  d«  Biol.,  18(32;  Kahler,  Ruckenmiftrka-Compression  bei  tulx»rt'ul««^^« 
Caries  der  unteren  Ualswirbol,  Pmgi'i-  M*?d.  Wixhensehr.,  1883;  Grasfiet,  Maladies 
Sy9t«>me  Nen-eux,  1886,  p.  492;  Billrt.ib,  Allg.  Wien.  Med.  Zeit,  1884,  p.  563. 

»  British  Modicul  Journal,  Mhv,  1886. 

*  Loo.  cit.  A  Th«^e  de  Paris, 

•  Lr-ydi-n  in  1874  prtmoiiTK  pd  n  vfry  unfavorable  proguoais. 
'  Bniiuwell,  Di&ciisea  of  the  Spinal  Cord,  1882,  p.  1*J6. 
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4.  Fixation  and  extension  apparatus  applied  to  tlip  spine  tends  to  faeili- 
tttctliecnirc  of  paraplegia  by  limiting  the  |>crituljereular  irritation  of  Ixme- 
tianCf  by  relieving  the  dis<.«sed  parts  of  sn|XTincunibcnt  weight,  and  by 
MBiig  portions  of  the  eolJapsed  vertebrae  wliieh  may  be  preseiug  against 
A^cofd  and  irritating  the  dura.  Tlie  latter  etleet  of  the  extension  appa- 
ntu%  inrhiding  the  plastie  jacket,  is  proliably  tlie  least  important,  and  yet  it 
is  Dot  to  be  disregarded  or  denied.  The  influenee  is  undeniable  where  para- 
pligtt  has  oocurrcd  suddenly  and  at  the  same  moment  an  angular  curva- 
toiv  kts  appeared  for  the  first  time  on  the  spine.  A  paraplegia  of  two  or 
thiw  weeks*  duration  has  been  seen  to  disap|>car  immetliately  when  the  child 
U  beeo  8usj»ende<]  in  Stiyre's  apparatus  and  encased  in  the  phusler  jacket. 
Hio  degree  to  whii-h  the  spinal  vertehne  can  be  extended  by  hanging  is 
iliglit,  but  this  slight  extension  may  siiffiw  to  remove  the  bone  from  contaet 
with  the  dunL  The  influence  of  the  extension  and  fixation  apparatus  in 
pnEreotiug  paraplegia  is  even  more  marked.  It  would  be  most  useful  to 
wtibliA  a  eomparative  statistic  in  regard  to  the  occurrence  of  paraplegia 
to  the  cases  treated  with  and  in  those  treated  without  fixation  a]i|mnitus 
ftom  the  beginning.  But  1  am  not  awaix-  tliat  any  extensive  com|)arison 
IB  regard  to  this  point  lias  as  yet  been  made. 


t 


OTHER  FORMS  OF   MENINGITIS. 

Vertebral  caries  is  the  most  frequent  cause  of  spinal  pachytneuingitis 
in  childhood,  and  of  the  myelitis  sef^ondary  to  it.  But  several  other  eon- 
ditinm  are  liable  to  induce  infiammatinn  of  the  spinal  membranes.  Tubercle, 
tntiniatl^nis,  insolation,  exposure  to  cold  and  fiitigiie,  may  all  tK-easiunally 
be  followed  by  meningitis.  Kahler  asserts  that  childhotxl  eonstitntes  a 
pmlispoeition  to  the  disease.'  The  following  is  a  fairly  typical  case  of 
Umoiatic  meningitis : 

Ckte  X. — Ik)y  four  years  otd,  kicked  in  the  loins.  Fevmsb  for  the  iiPit  few  dnyg  ; 
«tth«  fuurth  day,  restlosJj  and  iinjimiug,  indisposed  to  move*  Im  limbs.  On  tJii'  fifth  diiy 
fhilbiMlhing  lM*caine  lal>nr«.><l ;  thtrt'  was  great  tenderness  over  thfl  dorsal  refjioti.  In  th** 
iftVBoon  of  ih**  sanK!  day  the  amis  bi'cnmc  powerless,  the  brenthiTig  shortfT,  find  the  lips 
tvflek«d.  Death  in  cr.nvulaion8  on  the  sixth  day.  At  thf^  post-mortem  •'  strong  evidence 
i^iptzud  m«  rniJL'itis  continuing  downwardg  at  the  tirst  lumhar  rortebmu"* 


This  lunrc  and  Incomplete  history  fails  to  explain  the  |Ml^alysi!^  of  the 
U^aiiddoei)  nut  mention  whether  paralysis  of  the  legs  exitited.     It  is 
pvnlwjt,  however,  that  an  a»«n(liug  central  myelitis  had  rapidly  complicated 
tlw  m«?ningiti9  primarily  developed  at  the  seat  uf  the  blow. 

Our  A'/. — Girt  of  twelve.    Throe  months  before  admission  to  hoffpital,  while  jumpinjj, 
^QR  kiw«r  p«rt  of  the  spine,  immediately  upon  sacrum.     There  was  sharp  pain  at  once. 


'  Miningittf  SpinaliB,  H.  Kahler,  Leipi^lc,  1861, — a  most  enidito  monogmph.     The 
WritvcUinu  (p.  2)  that  the  llntt  autopsies  on  the  spinal  cord  were  made  in  the  Mfleenth 


*BobiaMa,  Lancet,  Mttrch  1,  1S62. 
Vol.  IV.— 42 
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and  in  two  daj's  the  girl  could  not  sit  up  without  pain.  On  Admission,  the  coccyx 
tender,  the  whole  spim^  curved,  while  distinct  fulncM  could  be  detpcled  over  the  sacral 
gion.  Pain  Qxtetided  down  both  legs;  thf-re  were  sensations  in  them  of  pins  and  need! 
and  II  ('onstant  tL-ndency  to  draw  them  up.  The  s«*nsihility  of  the  rijjht  Ifi^  was  diniinbh 
ThoPfi  Bfoiii!*  to  have  Ibo^n  no  pHralysi'*.  The  putiviit  was  treatf'd  by  n'st  in  lied,  small  blist 
over  ibo  back,  and  minute  do-c^a  of  metlkine, — two  grains  of  iudide  of  potassium  and  fi 
drops  of  tincture  of  belludonn.-t  throe  times  a  day.  After  six  months  of  such  treatiu( 
recovery  wa»  complete.' 

Cfaa*  X//.— Boy  of  twelve.  Subject  to  epileptic  attacks  for  two  years.  Illnea^ 
in  one  of  theae.  Admitted  U»  bospiial  with  tempemture  (►f  89®  C.  Pulse  110.  8ev 
pain?  in  head  and  buek,  ej^peciully  in  hunbar  reiiion,  increased  by  movement  or  presture  on 
sacro-himbur  mu^clos,  when  opisthotonus  was  produced.  The  pains  nidiated  to  trunk  and 
limbs,  and  were  so  severe  in  the  neck  that  the  pjittk?nt  could  not  turn  bis  bpiul.  Diffuse 
bypersEStbesia  over  entire  \»tdy.  Reflexe?  and  electrical  reactions  persist.  Sphincters  intact. 
"No  paralysis.  Cerehro-^pinal  meningitis  diagnosed,  due  to  congestion  of  epileptic  attack. 
Treated  by  leeches,  bromide  of  potassium,  salicylate  of  sodium  for  fever,  calomel  for  con- 
stipation.    Recovery.' 

Cajie  Xin. — Boy  of  Ave  ycarR.  Struck  with  snow-ball  in  the  neck.  Next  day,  pMns 
in  Lead,  neck,  and  abdomen.  In  two  day j<',  unable  tu  turn  head,  all  movements  painful. 
Pupils  dilated.  DifluMilt  but  intelligible  itpG<»ch.  Spine  extremely  sensitive.  Tempera- 
ture 40.5"  C.     Treated  by  ice-bliiddf>r,  warm  bath-:,  iodide  of  p<^«tft.s-ium.     Cure.' 

Qiae  XIV. — Boy  of  fifteen.  Bb>w  on  back  with  fist.  In  a  little  while  severe  pain,  at 
first  rfnUoved  by  k'e<•he^,  then  returning  with  fever.  Abscess  fonned,  presenting  on  right 
side  of  sacrum,  and  tiicn;  o^iened.  Meningeal  symptoms,  however,  persisted  Hnd  increased 
pain  in  back  and  all  purt**  of  the  lnwdy  bcc:imc  intensified;  bend  retracted.  There  wa* 
paraplegia,  but,  toward>  tho  end,  incontinence  of  urine  and  fiece*.  DetUh  after  twent; 
two  days.  Subperitoneal  abscess  at  anterior  part  of  sacrum,  extending  behind  ps<->aa  mtiscle 
to  left  side  of  last  lumbar  vertebm,  passing  into  .-pinal  amal  through  lumbo-SMcral  fora- 
men. External  and  internul  surface  of  duni  muter  covered  with  urecni^h  pu?.  as  al?o  the 
ciuidn  eqiiimi.  Membmnes  inflHnii*»d  over  entire  extent  of  cord,  the  latter  being  firm  and 
healthy.     The  lumbar  and  bronchial  glandb  hud  a  tnice  of  tuberculous  deposit.* 

The  situatton  of  the  abscess  below  the  eord  explaius  the  absenoe 
paraplegia;  the  presence  of  tubercle  perhaps  explains  the  slight  resistac 

of  the  organism  to  the  traumatism,  or  even  stiggests  that  tulierciilar  det 
liail  been  present  in  the  conl  or  membranes,  or  overlooked  : 

Oifte  XV, — Boy,  five  years.    Fell  on  neck  from  roof  of  a  home.    In  two  day*  unable  I 
turn  head,  on  account  of  pain.     Entire  spine  sensitive.     Spe^-eb  difficult.     Then  all  movt 
ments  painful.    Tempeniture  40.5"  C.     Pulse  108-132.    Treated  by  brf.midos,  leeches,  ic 
und  H»lieylutc  of  godiuni,  with  little  success.    Lukewarm  bath»  and  cold  affusions.    Finall: 
raercuriiil  ointment  and  iodide  i»f  potassium.     Illness  from  March  22  to  April  11, 
complete  recovery,* 

Kahlcr  describes  a  meningitis  due  to  rheumatism^  and  relates  the  fol- 
lowing case  as  an  example  : 

Case  XVI. — Girl  of  eleven,  compelled  to  bard  work  amidst  much  cold  and  damp.    , 
*ieM  iN^n  with  Incontinenee  of  urine  and  fieoes  ;  general  weakness ;  pergistent  chot^ifo 


'•^l^ 

M 


»  Day,  Lancet,  May  6,  1883. 

•  Meningitii;:  Spinalis,  Rendu,  Gaz.  des  HAp.,  1884. 

"  Forster,  Jahrb.  fiir  Kinderheilkunde,  Bd.  .\v.,  Hft.  8  u.  4. 

•  Wilks,  Guy's  HospiUil  Reports,  8d  Series,  vul.  ii.  p.  168. 

•  l^orster,  loc.  cit. 
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oroWin^  iif  the  ^xlTcniities;  (edema  with  Rwellinjj;  of  face,  hnnds,  and  feet.  After  three 
IMrill' illorM-  «om€  inc<^>ntiiience  of  urinv  nnd  fiwes  p<=fr»iste<l,  joiripc),  however,  with  con- 
tlpiiaa.  Dnggin;^  and  ]>orin^  pains  in  himho-dcimat  region  of  l>iu'k  und  Htcini;  spine 
4EVi^ often,  ntdiaiing  t<>  limbs.  In  hitter  niuuh  tin^lin^  nnd  formiLiitioii.  tEdLnnu  Imd 
iaffmred;  trembling  per^igtrd,  »fy  Ihtit  child  could  nm  long  tiland  upright,  but  only 
•dbd  whh  nipport.  Head  atTt-V-te*!  with  trembling.  No  tenderness  on  prt^'^sure  over  oer- 
ftal  nr  lumliar  ipine.  Diagn(»9i8.  nntde  of  chnmlc  rheumntic  spinHl  tiien'mr^iti«t,  with 
fkcie  exodatton  in  cttvity  of  arac^hnoid  or  in  the  pta,  whoee  pre^ure  ujmn  the  mvnil  and 
ImiW  KUfmenttf  of  the  cord  caused  the  incipient  sphincter  pfinilysie.  The  (.-horeiform 
pklMBiMa  were  h»*ld  to  be  tndependi*nt.  Treiilim'nl  by  scan  lied!  cups,  permanent  vesica- 
ka,  fsmphor,  senna,  and  diuretics  effected  a  cure  in  four  numths,' 

Tfce  diaractoristics  of  nant^  Ppinal  mciitii|i;it)s,  as  illustratod  by  the 
in^og  cases,  have  already  appeared  less  distinctly  in  the  des<Tfptifm 
gmof  the  ehrouic  meningitis  of  Pottos  disease, — ]mn  in  the  haek,  tisimlly 
Wfn,  incrwiised  by  raovement  and  pressure,  often  most  intense  at  Hie  ner^k, 
mHstin^  to  the  trunk  and  limbs,  aeeompanied  by  entancotis  and  ninsen- 
tir  hvpf^rsesthesia,  by  fever,  and  sfnuetiraes  by  mnseular  sjiasni.  IXffieutty 
ol'i^tvh  seems  liable  to  occur  when  the  lesion  begins  in  the  cervical  region ; 
iMivalstooe  are  imminent  in  yonug  children.  P^xelusion  of  myelitis  is 
Mde  by  the  negative  symptoms, — namely,  the  alisence  of  inntor  or  sens<iry 
m  i^imt^T  paralysis,  and  the  absence  of  derangement  of  reflexes  or  of 
tknrical  nwtioiis.  The  first  indiratlon  that  the  inflammation  is  extending 
iBlliecDril  is  an  exaggeration  of  the  retlexes,  btit  so  lung  as  this  symptom 
i»  W'lated  the  myelitis  is  snf>erfi('ial.  Tetauiform  symptoms  may  Ije  so 
T-nt  that  the  diagtiosis  from  tetanus  ts  retulcred  diflieidt,     Xcw-lxim 

^ II,  liable  to  septic  tetanus  from  the  uiiibilieal  wound,  are  also  liable 

to  •qitic  forms  of  meningitis.     Gerhardt  states  that  Billard   has   found 

lit  jipinal   lepto-meningitis  in  twenty  eases  otit  of  thirty  new-lwru 

'   "  ^o  had  died  in  iY»nvu!sions.     In  only  six  of  these  was  the  brain 

ited.    Such  a  cause  of  convulsion  would  be  associated  with  fever. 

Aaapyrrtic  irritation  of  the  spinal  membranes  at  (he  same  age  is  liable  to 

ooair  by  extension  into  the  arachnoid  cavity  of  blmul  fnmi  a  hemorrhage 

H  tiir  l«se  of  the  brain  during   parttu-itittn.     This  hcnM)nliage  dcK's  not 

;  «Aen  rxrit<>  inflammation  of  the  meninges.     (Erb.)     Kahter^  ciiUs  meuiu- 

i  die  hypenemia  of  tlie  spinal  meningi's,  wliicb  may  be  prmluccd  during 

oonvtiUions  of  tetanus  or  tluring  tlie  convulsions  of  teething.     In  the 

at*  funn  of  tuberciilar  meningitis,  tetanus,  or  even  cataleptifbrm  rigidi- 

Mif  ihf  limbs,  may  also  l)c  niffst  prominent  symptoms.     In  a  case  seen 

>tiw  writer  in  a  boy  of  five,  when  the  fotir  limbs  were  raised  vertically 

lu  fh*'  budy,  they  woidd   remain  in  this  position  indefinitely,  in  the  waxen 

of  the  cataleptic  trance.      The   child   at   the   time  was  entirely 


*  KaIiUt.  op,  cit.,  p.  29.  See  also  Ball,  Du  "Rhumatisme  viRc^ral,  These  d'Apr^., 
,  p,  (►♦.  The  canei  quoted  from  other  writen»  by  Ball  »eem  all  adult.  They  can  be 
i  to  htn  only  U>  Justify  the  occasional  etiology  of  undoubted  spinal  meningitis  in 
y  vi  rtMumuMain. 
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NON-CARIOUS  MENINGITIS   FROM   TUBERCLE. 

Tiiljert'le  is  a  more  frefnient  oause  of  spinal  raeningitis  than  is  tranma- 
tism.  "  It  is  easy/'  observes  Liou  ville, "  to  oonvinw  one's  self  that  tulx»pciilar 
meniogitis  extends  througbuut  the  entire  eerehro-spioal  system."  *  The  lesion 
ill  the  ooixl,  as  iu  the  brain,  is  principally  located  in  the  pia  mater, — ift^| 
lepto-menin^tis.  Tuben-ular  graiiulatious  extend  along  the  vessels  on  tfiP 
posturior  surface  of  the  euixl^  wheii?  the  vascular  supply  is  most  abundant. 
The  dura  is  injectetl  on  both  surfaces,  and  sometimes  covered  vvitk  fragments 
frotu.  the  visceral  face  of  the  anichnoid.  The  vascular  net-work  of  the 
arachnoid  <:H)ntains  tubercular  granulations,  and  the  membrane  itself  is 
changed  into  a  thickened,  irregular,  ojwique  membrane,  iH>vered  with  little 
pnmiiiienct^s.  The  subanichuoid  cellular  tissue  is  infiltrated  with  purifi 
turbid  serosity  ;  an  aboudauce  of  citrine  tiuid  a«x'umulates  in  the  cavity 
the  aradinoid,  or,  iu  its  absence,  all  the  membranes  are  agglutinated  by 
adhesive  iiiHanirnattou.  Tul3ercular  granulations  penetrate  the  fissures 
tliey  follow  the  Sylvian  fissures  of  the  brain.  They  may  even  folh>w 
vessels  into  the  cord-substance,  and  there  agglutinate  into  a  tube 
tumor,  oct^stoning  a  special  form  of  myelitis.  Other  granulations 
along  the  nerve-nx^ts. 

These  concomitant  spinal  lesions  are  the  proximate  cause  of  many 
the  symptoms  oliserved  in  the  course  of  cerebral  meningitis,  as  the  siiffi 
of  the  trunk,  the  tetanic  attacks,  the  contraction  and  rigidity  of  the  liral 
the  jerking  and  trembling  of  their  musckw ;  to  a  ci>usid»n^aljle  extent,  e" 
the  distribution  of  the  motor  and  sensory  paralysis.* 

But  tiilx^R'ular  disease  may  begin  iu  the  meninges  of  the  spine,  or 
generalized  tuberculosis  Iwallze  its  primary  eruption  there,  before  inx'adi 
tlie  (^rebrunu     The  symptoms  are  then  more  insidious  than  in  trau 
meningitis,  developing  more  slowly,  with  less  violence,  and,  although 
reality  far  more  serious,  seem  for  a  long  time  to  indicate*  much  less  dai 
oils  disease.     After  exclusion,  if  possible,  of  compression  meningo-my 
nothing  is  of  more  importance  in  the  prognosis  of  a  spinal  meningitis  t 
to  decide   uiwn  its  simple  or  tubercular  nature.     The  absence  of  tran 
tisni,  the  insidious  onset,  low  fever,  irregularity  In  the  march,  long  durat 
together  with  signs  of  fx>nstitutioDal  depression, — loss  of   weight,  fail 
ajuwtite,  irritability  of  disju^^itlon,  the  secretion  of  abundance  of  veri*  cl 
nrlue, — in  a  word,  all  the  signs  usually  interpreted  as  pointing  to  a  to 
eular  cause  of  kxal  inflammation^  must  here  be  carefully  considenxi 
the  spinal  symptoms  have  been  preceded  by  a  subacute  pneumonia,  w 
resolution  is  still  imperfect,  if  caseous  glands  can  be  deteitcd  around 


*  Archives  de  Physiologie,  1870- 

*  Liouville,  loc.  cit.     Accorditig  to  Kabler  (loc,  c!t,,  p.  43"),  tul>epcl<?  of  the  tp 
meninga^  is  iilwnys  seoondary  to  cerebral  or  to  gyiieral  tuberculoeis.     But  Li..u?ilW  i 
til'.'  p<>s.'»ibiUty  of  pritnan'  spiaal  tuberuuloBis. 
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^mochi  or  elsewhere,  the  pmbabHitits  of  a  tubercular  origin  of  a  spinal 

aeoin^tis  are  of  cx)un$e  greatly  iocreased. 

U'hen  the  disease  bt^ins  iu  the  brain^  it  exteods  dowu  the  spiual  canal 
in- cDotigtiitv ;  hence  the  ftrst  symptoms  appear  in  the  nccli.  The  difficulty 
<i/^M^di  noted  in  some  of  the  cases  cannot  be  a  i^pinul  syniptom  :  it  ini|)lies 
tie  part k-j {Sit ion,  primarily  or  secondarily,  of  tlie  mt^lulla  and  hypoglossal 
oeiTe.     While  tuberi'ular  i^ptual  meningitis  is  almost  invariably  fatal,  trati- 

F meningitis  is  far  from  being  so, — indeed,  tends  tuwaitls  ret«>very  uudcr 
priate  treatment,  unless  the  cord  become  rapidly  and  deeply  involved. 
INFECTIOUS   MENINGITIS. 

Diphtheritic  paralysis,  so  long  regaRled  as  "  essential,"  then  as  due  en- 
tin^ly  lo  infectious  inflammation  of  nerve-roots  (Bulil,  D^jf^rine),  has  more 
mently  been  found  to  Ije  asscK'iated  with  spiual  meniugitis.  There  are 
{■tches  of  localized  meningitis  around  the  nerve-ruots  affected  with  peri- 
oraritis/  but  also  diffused  hi^ions  of  the  meninges,  Avith  fibrinous  exuda- 
tiMi  in  the  spinal  canal,  and  hemorrlmges  iu  the  cavity  of  the  anicliiioid.* 
There  is  in  addition  a  slight  tephro-myelitiB  ;*  the  ganglionic  nerve-cells  are 
iltcTpd  by  the  diphtheritic  jhjisoiu  Tliis,  aL-coixliug  to  Ijaiidouzy,  is  the 
primitive  lesion ;  then  follows  lesion  of  the  roots,  and,  finally,  parenchy- 
Biatotia  neuritis.' 

After  diphtheria,  typhoid  fever  is  the  infectious  disease  most  liable  to  be 
ffilowed  by  paralysis.  Yet,  on  the  whole,  such  SiHpieuc^^  is  raix?,  Landouzy 
ffoaUsA  from  Colin  a  statistic  of  eight  hundred  cases  of  acute  diseases,  out 
of  which  only  two  were  followed  by  |xiiidysis. 

It  is  highly  pivihable,  liowever,  tliat  tlie  spinal  meninges  become  irritated 
tnd  congested  under  many  circumstanoes  iu  which  severe  ptiiu  in  the  baik 
aiflts,  but  no  paralysis  api>ear8.  The  violent  raeliialgia  at  the  Ijeginning 
«f  •maU-pox  and  even  diphtheria  is  prt>bjd>Iy  due  to  the  circulation  of  the 
ifVcificpoboo  of  the  diseast^  through  the  spiual  pia  mater,  richly  supplied 
»ilh  nerves.  In  heart- and  lung-diseases,  acute  and  chronic,  the  impedi- 
MQt  offered  to  the  entrance  of  venous  lihiod  into  the  thorax  is  liable  to 
imk,  for  the  spinal  cavity  as  for  the  cranial,  iu  a  great  accunndatiou  of 
ftncms  bltxid  in  the  meninges.  On  this  acwmnt,  Kahler  enumerated  heart- 
•od  lung-diseasf's  among  the  causes  of  spiual  meningitis  ;  but  inaccurately. 
For  «ich  secondary  c<ingt*stion  is  not  an  inflammation,  but  resembles  the 
■rffast  of  circulation  iu  the  sinuses  of  the  bmin,  liable  to  follow  cholera 
iafiuitum. 

CHRONIC   SPINAL   MENINGITIS. 

Chfnnio  spinal  meningitis  in  children,  unless  we  accept  the  rheumatie- 
dlorDfonD  affection  dcs<TiIx>d  by  Kahler  as  such,  seems  to  exist  only  as  a 


»  X*lerrBt,  Comptes-Rendus  Soc.  de  Bi<«l,,  1876. 

»  Oerti*!,  D»?nti»oh*«  Aivhiv  fdr  Klin.  Med.,  1871,  viii. 

•  Di^j^riue,  Archives  de  Phyeiologie,  ]  878. 

*  LAndouxy,  Des  Pttrolysiea  dam  lea  MttlttdieB  aigues,  Tbd«e  de  Concouw,  1880. 
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complicatioa  of  vertebral  caries  or  of  intni^spinal  tumor.  The  cord  is 
al\\'ays  affed:ed  when  the  pia  is  involved ;  the  lesion  is  that  of  a  compR'ssion 
m  en  l  ngo-  niA'cl  i  t  i  9. 

Nevertheless,  Seeligmuller  relates  as  a  case  of  chronic  spinal  meningitis 
the  history  of  a  girl  twelve  years  old,  which  some  observers  might  rather 
interpret  as  hysteria  : 


Case  X  K//.— Girl  of  twelve,  blonde,  ansmic,  delicate,  irritable  and  effoHatie, — ao  murk 
ihni  her  entire  iUness  tteems  to  have  originattd  in  a  Jit  of  je<Uousy  affainst  a  gisUr  who,  in 
pliit-e.  bud  been  tnken  on  a  *leit;h-ride.  The  illness  began  wjth  vomiting,  mtxlemt*  fever, 
cotttini  longut^,  constipation,  pains  in  epigastrium,  bead,  back,  and  extremiti»?s.  Exces!nr>'. 
vofnittmf  tasted  fourteen  Hrn/a,  then  dimiftiitbed,  thon  returned  kiTli'T  an  indii*cretioii  of  diet 
and  ittffteii  wUh  few  interrupiions  for  nine  wetka.  Coincidently  occurred  clonie  crmtraetiowt 
in  tli<i  Mrm-mu8cle«,  Ih^en  in  ihe  thighs,  then  in  the  bnuk.  By  the  ninth  wc^k  these  convul- 
Bions,  which  were  piiinfu]  to  the  patient,  were  sufRciently  fre<juent  to  resenihU  chores, 

Pwrulytic  syniptoms  began  in  the  third  week,  in  the  neck  and  trunk,  so  that  llie  patient 
could  not  hold  up  her  hend  nor  sit  up.  In  the  sixth  week  the  lower  extremities  were  pant- 
lyzed  and  also  stiff;  there  was  a  leas  intent  degree  of  paralysis  of  the  upper  extremities. 
There  was  hypenesth&iia  of  the  Kpinal  column  (jtpiruU  iendemMs),  none  of  the  akm  or  rmt*de»; 
complete  analgesut  /o  the  pr'v.k  vf  a  pin  (locality  not  stated).  There  was  obitiuate  coiutip»- 
tion.  slight  incontinent'c  of  urine. 

Piitient  was  seen  by  Seeligmnller  in  the  fourth  month  :  wa«  then  conripletply  helpless. 
cnrrietl  dangling  like  ii  ddl  on  the  arm  of  an  attendant.  The  bt^ad  t.^nuld  not  be  held  up; 
the  lower  extremttieg  were  completely  flaccid.  Not  the  least  voluniary  movement  except 
of  the  toes;  the  feet  were  in  moderate  equiniu.  There  vorre,  however^  no  emaciation^ 
foniructions,  hnrtUy  any  loss  of  electrical  reaction.  The  patellar  and  plantar  reflexee, 
the  contrary,  were  lost. 

The  treatment  instituted  was  electrical^  hydmthorapeutic,  and  mborant,  and  lasted  t 
weeks,  with  only  alight  impmvement.  A  powerful  supporting  apparatus  was  then  prc».' 
cured,  and  the  same  dat/  (Atti  thijt  e-ame  hotne  (he  ehi/d  began  to  use  ii^  though  up  to  thU 
time  she  bud  not  made  the  least  exertion.  In  six  weeks  she  had  improved  immensely,  and 
was  entindy  cured  by  December' 


heW 


In  eiting  this  curious  history  I  have  em}»hasizofl  by  italics  the  reconl  o: 
such  circuni stances  as  seem  to  tne  to  show  that  the  symptoms  were  not  di 
to  meningitis  nor  to  anterior  i^jlio-invelitis,  whose  possibility  the  author 
discusses,  but  rather  to  a  succession  of  hysterical  aflPections, 


n 


IDIOPATHIC   MYELITIS. 

Observations  of  idiopathic  myelitis  in  children  arc  few.    (GerhanlL)  IL 
most  frequently  originates  in  accidents,  but  it  is  not  the  blows  or  otlipv- 
mechanical  violence  that  excite  meningitis,  but  rather  exposure  to  dfliuj\ 
«>ld,  and  fatigue.     Tlius  : 


4 


,uo-     I 


Com  XVIfl, — Boy  ten  years  old,  very  poor,  had  suiTered  fi^reatly  fW*m  expiwure  to  c*'»' 
"Went  to  bed  apparently  well,  but  was  seized  in  the  night  with  convulsions,  which   suc- 
ceeded CHch  otht;r  for  fifteen  hours,  and  terminated  in  d*»ath.    At  the  autopsy  the  brain   '^^^^ 
found  congested  over  its  entire  surface.     The  spinal  cord  looked  '•  as  if  it  had  been  dif>f^ 


'  Lrihmung  nacb  Spinal  Metiingitla,  Archiv  fiir  Kinderheilkunde,  1680,  Bd.  ii.,  ^^ 
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il  Hood."    It  was  softened  and  diiTluent  for  a  space  of  two  inches  in  the  lower  dorsftl  re^^iozu 
••Tfcs Boet  rapidly  produced  caa*  of  softening  on  record."* 

Chac  XIX. — Boy  of  ten  years.  After  severe  exposure  to  cold  and  wet,  tiecotnpunied  by 
Ue  was  seized  with  chill  and  ctinvuisions,  followed  by  gtddiDesa  and  vumiting. 
I  in  bed  ten  days,  and  tht'n  found  himself  unable  to  stand  or  walk  without  assistr 
mm.  Then  was  ineoatinence  of  urine,  and  oecusionalty  of  fateefi.  On  admission  to  hos- 
pJBii,  six  wvtks  ttom  beginning  of  illness,  there  was  complete  sensory  and  motor  paralysis 
i^  bwor  extremities,  and  these  were  wasted  and  shrunken.  There  was  tenderness  on  firm 
pvMUraover  upper  lumbar  spine.  The  \toy  was  tr»,'ated  by  a  blister  to  the  spine,  and  the 
islvnt  adminiatration  of  iron,  cantharidBti,  and  quuaivia,  TFeutrnt^nl  waa  begun  Jiumary 
S;  tm  ihm  2SHh  the  incontinence  «>f  urine  had  reHsed  j  on  February  5  sensutlun  vfus  partly 
nrtonAi  tlw  motor  functions  improved  so  that  the  boy  could  walk  u  few  yardn.^  K^icuvery 
us  eomplete  in  April.  No  electrical  treatment  was  used.  Strychnine  always  had  ill 
cfvts.* 

In  some  cases  aa  acute  transverse  myelitis  has  been  fouud  afler  a  fall : 

Out  XX. — Child  two  and  a  half  years  old,  twelve  days  after  a  fall,  had  left-sided 
karipl^a.  Seven  weeks  later  both  lower  extremiiieM  were  paralyzed  and  ann^Lhetic, 
hth  upper  extremities  paretic.  The  reflex^  were  nbolished.  The  head  was  retracted ;  the 
tBDprrature  37.7*  C  ;  the  rectal  sphincter  was  paralyzed.  The  retraction  of  the  head  and 
psiws  of  the  arms  disappeared  later  in  the  disease.  The  child  died  from  broncho-pneu- 
■oilk  The  gray  substance  of  th*'  coixl  was  found  swollen.  Red  8«}fteiied  foci  in  anterior 
lamof  lumbar  c/trd.  Around  thetie  ftxM,  perivascular  hpaces  filled  with  grunular  leuco- 
eytea  On  left  &ide,  ganglia-cells  almost  dii^uppeared ;  on  right  side,  degenerHted.  Dif- 
hnd  infiltraiion  of  leucocytes.     Sclerosis  the  entire  tength  of  tho  antcru-latentl  culumns.* 

Our  XXI. — Girl,  nine  and  a  half  ytar*,  fell  out  of  a  winduw  forty  feet  liigh.  Picked 
^laKiMiMe,  and  remained  so  for  two  daya.  Tben  her  four  limbs  wert^  found  to  be  para< 
Ifailtiid  aniBRlhetic.  The  s^pbincters  were  puralyxed.  Seiisution  returned  in  a  week;  in 
inr  vceks  ib«  amis  could  be  moved  a  little,  and  the  urine  was  retained.  Then  the  right 
VtVq^a  to  grow  Miff,  though  its  rigidity  would  sometin^cs  relax  ?}>ontaneously.  It  was 
fesi  wholly  removed  by  chl«»rofonn. 

On  iidmi¥«)on  tn  hospital,  with  the  right  leg  extended  and  stift",  the  putient  bad  re- 
pbei  feeble  vulunmry  power  over  left.  Fanidii'.ation  excitttd  reBex  tlexinns  at  all  joints. 
TWb  WM  well-marked  ankle-clonus,  but  no  exaggeration  of  the  reflex«»  to  tickling  the 
mIh  «f  the  feet.  Sensation  was  natural  in  all  the  limbs.  At  the  arius  the  ptii-u!y«ed 
■Mdsivore  much  more  wasted,  and  the  waiting  was  conspicuous  in  the  siunll  niuj^clea 

iif^dwbuids.    Great  rigidity  of  the  flexors  of  the  Angers  in  both  hand.^.    The  right  pectoral 
*Midsuid  the  muKlosof  the  buck  were  mui'h  witsted.    The  spine  was  curved  to  the  right, 
111  tlM  patient  could  not  sit  up  without  support.     The  re-^piration  wai*  ttMcmiinul,  the 
*fciBtlrafcely  moving. 
Two  months  later  the  condition  of  the  thorax  and  upper  extremities  was  the  same,  but 
^prl  could  stand  alone  and  walk  a  little. 
'     Inthiiieaae  the  myelitis,  aft^r  an  initial  generalization  and  the  Betting 
W«f  (iMnending  secondary  degeneration,  seeras  to  have  eonccntratetl  itself 
I'Pior  eornna  of  the  oervioo-dorsal   region.     There  developed  in 
.ii.t?   a   condition    re.<*embUng   a  very   aeute  progresisive   inusenkr 

»  MacSwiney,  Dublin  Medical  Monthly,  18^7,  p.  243. 
'  Abbotts  Smith,  Lancet,  August  17,  18fil. 

•  Turner,  Jnhrbtmh  fiir  Kinderheilkunde,  1879,  Bd.  xiii. 

*  Gee,  8t.  Bartholomew's  Hospital  Reports,  1880>  vol.  Uvi. 
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A  similar  case  is  related  bj  Gull;  but  in  this  the  localiiation  was 

effectetl  at  the  beginning  : 


Case  XXJI. — Boy  of  fifteen,  received  a  blow  of  the  fist  between  the  shoulder*.    A  week 
Uter  hie  head  began  to  droop,  then  the  uiiiscteA  of  the  arm*  to  waste,  so  that  tbej  h 
ii«eleg8.    The  intereoetiils  ceased  to  act,  and  the  breathing  became  diaphntgmaiic. 
erector »pin»  miwclea  and  the  V>wer  two-thirds  of  the  trapexii  also  wastwi.     The  ribe 
flattened  trovn  paralysis  of  tht;  interc-ostaU.     Fourteen  months  later  the  |)atient  could  walk, 
but  could  nut  sit  up  without  siipjxjrt.     The  waited  muscles,  as  in  idiopathic  progneisiye 
muscular  atrapby,  contracted  to  faradism  in  proportion  to  their  mass.' 

The  following  case  of  fixstl  myelitis  was  developed  without  obv 
antecedent  cause,  and  associated  witli  much  more  e-xtensive  meningitis: 

Cojir  AM'///. —  Boy  of  eloven.  Admitted  t'>  h<»spitiil  in  February',  hovinR  f^uffered  Tor 
a  week  ft-um  pains  in  the  small  of  the  back,  gnidually  extending  around  the  Ixjdy  on  both 
tides  as  high  as  the  uuibiliciiis.  These  pains  were  spontaneously  wors^e  at  night,  but  walk- 
ing caused  severe  pain.  Pressure  over  the  spinous  processes  was  painful.  There  was 
neither  sensory  nor  motor  paralysis.  The  sphinctere  were  intact.  Inveterate  fever  was 
present.  Two  days  after  admission,  the  temperature  rose  to  103.2*'  F.,  the  fev«r  being 
attended  by  profbse  perspiration.  Slight  hypcnEethesia  in  legs;  incontinence  of  urin«, 
coartipation,  priapism.  Eiirly  in  March  the  boy  bec»amo  completoly  paraplegic  in  the 
lower  extremkies,  and  anresthetic  to  the  seventh  inteix'»«tal  space  and  the  fifth  don^il  ver- 
tebra. The  >phinc't<;rs  were  paralysed-  Burning  pain  in  back,  increose«i  by  pressure. 
Temperature  in  groin  1021°,  Jn  axilla  100.4*^  F.  Bed-sores  on  sacrum  and  troohantert. 
Death  six  weeks  later.  Inflaminatorj'  lymph  waw  spread  over  the  lower  dorsal  portion  of 
the  cord.  The  membranes  were  very  much  injected^  and  partly  adherent  to  the  bones. 
Opposite  the  fifth  dorsal  vertebra  the  cord  was  in  white  softening  for  an  eitent  of  half  an 
inch.' 


The  following  case  lies  just  beyond  the  limits  of  childhood,  in  a  girl 
eighteen  : 


Coat!  XXIV. — Sudden  attack  of  nausea  and  vomiting,  with  sharp  pain  in  the  cervical 
spine.  In  two  minutes  loss  of  power  in  arms,  in  a  fbw  minutes  mon<  total  pandysis  of 
them.  In  fifteen  minutes  violent  tremor  of  lower  extremities,  followinl  by  paresis,  and, 
finally  totai  paralysis.  The  abdominal  muscles  were  llaccid,  the  breathing  aluio»t  whol 
diaphragmatic  Mnd  dyspnaMc.  Sensation  and  reHexes  remuiniHl  normal.  In  four  da; 
there  wsa  a  BU|>erficial  bed-sore  on  the  buttock.  On  the  eighteenth  day  violent  retchin 
severe  dyspnea,  and  cyanosis  fi)r  half  an  hour.  Several  similar  attacks  occurred  durinf 
the  next  thre<i  days,  and  Jinally  death  from  asphyxia  on  the  twenty-second  day  of  the  ill- 
ness. An  acute  myelitis  was  found  in  the  cervical  region  from  the  origin  of  the  third  pair 
of  nerves  to  the  dorsal  region,  where  it  ceased  aJ^ruptly.  The  blood-ves»eh  were  greatly 
enlarged.  The  "nerve-elements  in  the  anterior  and  central  parts  of  the  gray  matter  r^ 
placed  by  numbers  o^  granular  corpuscles.'" 

From  the  extreme  suddenness  of  the  attack,  it  is  to  be  inferred  tlint  the  myelitis  origi- 
nuted  in  hemorrhage  of  at  least  capillary  dimensions,  although  no  observation  of  heiWH^ 
rhage  is  made  at  the  scantily-described  auto|>sy. 

Sometimes  the  focal  myelitis  is  of  limited  extent,  and  its  symptoms ! 
become  merged  in  those  of  the  descending  sclerosis,  as  in  the  next  case : 

>  Giill,  Guy's  Hospital  Reports,  8d  Series,  1858,  voL  xiv,  p.  195. 
'  Oxley,  British  MedicMl  Journal,  October,  1870. 
'  Shann,  Lancet,  December,  1881,  p.  1048. 
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Ckm  XXV. — Girl  of  twelve.  Without  any  evitli-nt  cHuse ,  her  U^gs  Wgan  t<i  give  way  ; 
ikaaflered  from  seven?  pains  in  the  knees  and  Ie^<(,  and  tlie«e  would  draw  U|>  sp^mtiineouiily. 
la  A  Aotnigbt  she  was  completely  piriip]c|;ic,  with  complete  kx<;s  uf  scuhation  b«luw  the 
««t  Fkin  in  back  on  moving,  and  radiuting  puins  in  Hmlis.  Two  Wfvks  lMt«r,  paral}'- 
Qiof  iphiaflteri).  which  lasted  thret^  rnoiithti.  Hed-^oreif.  occurred  at  the  name  time.  In  a 
mmk^  koirercr,  •ensation  retumiid,  and  iu  tljree  inonths  the  patient  was  able  to  move  her 
Tihi.  but  wjuld  not  stand.  The  legs  were  very  stiff,  the  feet  p<^»inted  in  rigid  plantar  ex- 
rtiioo,  the  sural  muficles  permanenlly  contracted.  The  leg&  were  crossed,  fiv>m  contraction 
'  Lb*  addncton.     Excessive  pattllur  retiexes,  but  the  contraction  of  the  sural  muscle*  pre- 

"Titod  the  development  of  ankle-clonus.  The  caHic  vfm  a  tyjx?  of  Erb's  spastic  paraplegia^ 
i'.^pi  in  the  fact  that  it  waa  aecondnry  to  a  focal  ineningo-inyelttis.     Tbu  pulicnt  had  A  J 

ten  marked  lateral  curvature  of  the  spine,  which  Dr.  Buzxard,  who  relates  the  case,  thought 

•if  bt  have  *orae  etiological  relation  to  the  medullary  disease,  and  therelbro  propo&ed  to 

tMl  bjr  atttpenaion  and  the  phuiler  jacket^ 

Another  case  reported  bj  the  same  author  (Case  XXVI.)  belongs  to  a 
IpBQJll  form  of  myelitis, — special  at  kn^t  in  its  etiology,  whieli  waa  syphi- 
W6^    Id  this  case,  also,  the  secroiidary  f>}>astie  {tait)|)legia  ^^'a6  the  most 
aurked  feature.    The  patient  recovered  completely  under  the  influence  of 
*-V€Dty-giiiiTi  dost^s  of  iodide  of  potassiam  given  threi'  times  a  day.     The 
.jLUtliur  attributes  this  i*ccovery  to  the  removal  not  of  an  overgrowtli  of  eon- 
dvc  tiiSisue  in  the  lateral  eoliinius,  but  of  h>'|>eneniia  and  liquid  etl'ustou 
■  tbe  same  locality.^ 

SYPniLITlC   MYELITIS. 

It  is  a  very  important  fa«t  that  inlicnted  as  well  as  aequire<l  syphilis  is 
Lfoble  of  ejccitiug  myelitis.     Thus  : 

Out  XXVJL — Boy,  fifteen,  had  had  previous  Bymptoms  of  inherited  syphirw.    Weak- 
I  in  k?^  for  two  year«,     A  month  before  admission,  pain  In  lurobar  region,  increaM>d  on 
e,  then  shofrting  pains  in  lowpr  limbs,  muscular  twitching? ;  in  a  in<)nth,  complete 
Admitted  to  hospital  with  paralysiu  of  both  motion  and  sciiBiition ;  paralyzed 
rigid,  and  reacting  excessively  to  I'leclricity.     Supt-rrtciid  and  dwp  rufleics  iKiih 
Pain  and  teDdernL<(J6  in  lumbar  region  peratstent,  Hccoriipaiiicd  by  a  seuj^e  of 
I  at  tbe  abdomen.     Paraly.^is  of  the  bladder,  incipient  bed-sore,  n».>  fever.   Scnsl- 
^•litT  bogan  to  return  in  a  month,  and  patient,  under  antisyphilitic  treulment,  entirely  re- 
r«r«d  in  four  months.    The  attack  was  attributed  to  a  syphilitic  thi-ombt^is,  followed  by 
arrTUxl,  but  not  irreparable,  !M»ft«»uing  of  the  cord." 

The  lesions,  though  not  the  symptoms,  of  a  syphilitic  myelitis  are  de- 
kbed  by  Kahler  iu  the  case  of  a  ctiitd  five  months  old,  who  died  io  the 
!  of  a  congenital  syphilis  ; 

fb«f  XXVIII. — Thf  cord  prert<"nte<i  nothing  Hbuorninl  niicro«copjcnlly.    Bi'l-nv  the  d&- 

CCftn^Mtton  of  thi'  pyramids  was  a  patch  of  gray  discoloration  in  the  left  lateml  column  from 

•fc»    %o  forou  millimelrea  brond.      In  this  wore  &icvt>like  |>erforations,  which  under  the 

lifHatijpi  were  »een  to  be  pcriviwcubir  spaces.     Tho  ground-subsluJice  of  the  patch  oon- 


•  Bozjsard,  Lancet,  July  28,  1881,  p.  128. 

•"Anything  which  interfbrea with  the  transmission  of  motor  inipulfips  from  the  cere- 
^•^Miiduwn  the  lateral  columns  exaggerates  the  tendon  n.'H exes,  because  the  normal  balance 
^^<wn  the  reflex  Amotion  of  the  cord  Had  the  controLliog  influence  of  the  brain  is  therehy 
ii"Ua,fU«l."— Buy.jtard,  W.  cit. 

"  Dixon  Mannj  Lancet,  July  21,  1884. 
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gjsted  of  II  thick  net-work  of  the  fiaest  SbriUxe,  containins;  only  a  few  cells,  no  nene-fl 
«n  excess  of  blixwl-vesaels,  wboae  walU  were  tbickenod  and  lumen  nairowod.' 

Suvanl  (£:tude  sur  1^^  Myelites»  syphilitiques,  Th^^e  de  Pam,  1862)  quotes  two  case* 
of  paraplegiii  in  congenital   fiyphilisj  related   by  Leubuscher  and   Henoch;   also  a  caee, 
dftscribt'd  by  Potain,  of    a  six-months-old  foetus  with  a  syphilitic  liver  who&e  cord 
completely  sclerosed.     The  author  himawlf  bus  observed  no  case  under  the  age  of  eighteei 


1 


TUBERCULAR   MYELITIS. 

Tubercle,  which  lias  been  shown  to  be  not  infrequent  in  the  spioal 
meninges,  and  the  cause  of  the  iiiflamnaation,  may  also  be  located  in  the 
cord  itself.     It  is  then  not  disseminated,  but  concentrated  in  the  form  of 

tumor. 


Chne  XXIX. — Boy  three  and  a  half  years  old.     After  an  illness  of  only  three  day 
both  lower  extremities  bwame  paretic,  the  reflexes  slightly  ezaggemled,  and  the  sphinct 
of  the  bladder  relaxed.     Two  moiitlis  later  the  child  wa«  found  considerably  emacialed, 
with  an  eschar  on  the  rig-ht  gluteal  region  and  left  anulgesia  below  the  eighth  dor»al  vert*-_ 
bra.    Senaibillty  to  touch  was  preeerved.     Extreme  hj-per^athesia  over  the  sain«  territor 
complete  paraplegia,  increased  reflexes;   no  pain  over  spinal  column.      Marked  apathjr3 
Death  six  days  after  admission.     Cheej^y  tubercle  at  lower  end  of  dor&ul  cord  in  the  gray 
substance.     Surrounding  white  substance  swollen  and  gelatinous.     Slight  tubercular  me 
ingitis  at  base  of  brain.' 


Myelitis  due  to  a  tubercular  neoplasm  is  esseutially  a  compression  lesion. 
But  as  the  compi-ession  is  exercised  within  the  cord,  instciid  of  first  irri- 
tating the  membranes,  the  cousequem^s  are  from  the  beginning  a  necro- 
biotic  proce.'^s,  and  not  an  irritative  proliferation  of  connective  tissue^  The 
symptoms,  therefore,  from  the  beginning  indicate  depression  of  function, 
and  are  not  preceded  by  initial  symptoms  of  irritation. 
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ACUTE  INFECTIOUS  MYELITIS. 

When  the  poison  of  acute  infectious  diseases  invades  the  spinal  canal 
the  meninges  and  nerve-roots  are  more  profoundly  affected  than  the  cord 
itself.  (See  aupra.)  As  has  been  alri'ady  racutioncd,  however,  the  gan- 
glionic cells  of  the  anterior  eoraua  also  show  traces  of  the  action  of 
poison.  Laudouzy  (Joe.  cU.)  insists  further  on  the  hortensia  tint  of  t 
nerve-cientn'S  observed  in  autopsies  ma*le  after  acute  infectious  diseases. 
This  is  not  due  either  to  congestion  or  to  hemorrhage,  and  the  author  attrib- 
utes it  to  a  solution  of  the  haemoglobin,  which  transudes  through  the  walls 
of  the  blood-vessels  and  tinges  the  surrounding  tissues.  This  solution  is 
attributed  to  the  high  b<xlily  temperature  existing  during  the  disease;  and 
the  question  arises  whether  the  ganglionic  cells  are  also  directly  affected  bv 
the  heat,  and  whether  the  fibrtllary  net-work  and  cylinder  axes  of  nerve- 
tul>es  may  lietxime  thereby  coagulated.  Such  changes  would  he  the  initi 
lesions  of  the  myelitis, 


'  Kabler,  Myelitis  in  Hereditary  Syphilis,  Jahrbuch  fiir  Kinderkrankheiten,  1879, 
xiv.  S.  892. 

'  EisenschuLz,  Jahrbuch  fur  Kinderkrankheiten,  Bd.  iii.,  N.  F.,  1870. 
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iMar>\vincy  reports  the  fillkm'ing  case  after  a  "  tousillttis"  that  may 
\m  well  have  been  diphtheritic,  though  the  author  does  not  himself  seem 
to  ihink  s*j : 

Cat  XXX. — Boy  of  six.     Pftnilysis  first  manifested  by  a  tendency  to  trip  in  running. 

Hi-n  lb*-  b»'»d  was  held  dc^pressed  to  left  shouldtT,  juiid  two  months  Hater  there  was  well- 

'  «n<?d  wni'-ntH.k.     Tbon  the  legs  became  weak^  al.-m  the  nrms,  hut  not  the  hands,  whil* 

r  rr.Lwlfr  of  ihe  trunk  were  enfeebledl.     The  child  walked  in  a  tottering,  etrjis^rglitit;  wny. 

".;  III.-  nvi  of  ihn*e  mnuth«  there  was  complete  motor  paraiystg  of  the  four  limbs.    Muscles 

t-'l  iirrfevnly  to  elet-triclty  ;  rt-flexejs  undfcided.    Si-nstition  normal.    Afl^r  etij^ht  day* 

;  \rU  jMLvnlysii,  motility  began  to  return  to  armb,  then  to  kgji,  and  in  ii  fortnight 

beginning  of  convalescence  the  boy  left  the  hospital  perfectly  well.' 

Mobius  diagnoses  as  multiple  ncuritb  rather  than  myelitis  a  somewhat 
SBiIogons  case  occurring  after  |>ertii5sis : 

Omt  XXX f. — Child  of  thrve.    The  paralysis  began  in  the  legs,  asoonded,  iiml  finally 

«kArtrd  all  the  muscles  of  lht>  lK>dy,  even  the  diaphragm,  bo  thnt  the  respiration  was  oarritd 

oa  Vr  the  interoostals,  and  inii]>erfet'tly,  as  j'hown  by  the  presence  of  cyanosis.     Tendon 

lRitf»A«i  abMni ;  superficial  reflex<es  pniserved,    Sphincters  intiwt.     Improvement  began  iu 

^  Bandit  and  reooveiy  wa»  complete  in  two  months.^ 

Tetany,  the  sixismodtc  aifection  of  infatits  which  has  generally  been  con- 
functional,  has  been  found  associated  with  myelitis : 

Oue  XXXII. — Girl  of  eighteen  month^T  hud  cramps  of  the  four  extremities,  diagnosed 
■rthrogrj-po*^!*,  during  an  attack  of  bihiteral  calunrhul  pneumonia  with  diarrhtea.     Tlie 
bpt  uoeuned  every  day,  persisting  several  hours.     Death  from  exhuustion.     The  cervi- 
M.  oord  was  found  to  be  softened,  with  a  flattening  of  its  antcriur  and  pusteriur  horns.* 

The  spinal  paralysis  of  the  new-bom  child,  which|  as  already  nientioned, 

sometimes  due  to  a  luematorrhochis,  or  a  meningitis  excited  by  that,  has 

no  been  attributed  to  a  species  of  traumatic  myelitis  due  to  traction  on  the 

5s  at  birth. 

SPINAL  HEMORRHAGE. 

^he  most  frequent  spinal  lesion,  however,  in  new-born  ehildi-en  is  the 
iW  of  thoae  we  have  here  inider  consideration, — namely,  hemorrhage, 
li*  resembles  the  cerebral  hemorrhage  of  jiarturilton,  in  occurring  oftencr 
^ht  meninges  than  in  the  nerve-tissue  itself.  It  may  be  produced  with- 
IC^  any  obvious  traumatism  to  the  spiuc ;  *  and^  if  the  cljikl  survive,  jwiraly- 
of  greater  or  less  duiutiou  is  iiuniincut.*    Litzniaiin  ri'lates  the  following 


Omt  .YJT A'///.— Breech  presentation.     Some  uterine  inertia,  also  narrowed  pelvis. 
C*b4«  bowerer,  did  not  fte«m  compressed.    Some  hours  after  birth  child's  voic«  feeble, 

*  XttSwlney,  I>ublin  Monihly,  1884,  v..l.  Ixxvii,  p.  464. 

■  Jidhiu*,  Centnilblott  fur  Xerv»-nhiMlkond<%  18H6. 

■  <kuA  DulacskA,  Centriilbliilt  fur  Klin.  Med.,  1882,  Bd.  ili.  S.  fi28  |  Litzmann,  Archiv 
•»■  ^y-n,  1881 ;  and  Medical  Tina"*  luid  Gar-Ptte,  F*?bruar>'  2«,  1881 

*  Weber,  Beitrage  aur  Pathol.  Anat.  der  Neugeborencn,  Kiel,  1869  (quoted  by  Lit/.- 

*  Little,  Transactions  of  the  Obstetrical  Society  of  London,  18C2. 
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clonk  twitching  of  muscles^  and  ia  twelve  hours  legs  paralyzed  and  insensible.  Reflexes 
not  obtained  till  the  tenth  day.  l*anitU  purulysis  of  bladder.  In  five  or  «ix  weeks  return 
of  sensibility.  In  left,  fuot  some  jjernijinent  plantar  flexion.  At  five  months  s^till  com- 
pletely ptiruplegic ;  sensibility  diminished.  Reflexes  absent  in  peroneal  and  tibial  anticus 
muscles.  Electrical  reactions  lost  in  both  crural  territories,  while  the  thigh  flexor&  and  calf 
muscles  respond  to  fanxdisro. 

Klectrieal  tn?atnienl  l>e^un  in  eighth  month,  three  stances  a  week.  Galvani7,ation  of 
cord,  ulso  labile  exfitalion  of  nerves  and  muades  of  paralyzed  limlM.  Great  improvement 
of  paralysis.^  Diagnosis  of  hemorrhage  in  spinal  canal,  with  gradual  reab&orption  and 
shrinkaj^e  of  the  clot. 

The  teBdeiicy  to  spontaoeous  disap[i«?arance  of  the  lesion  complicates 
the  estimate  of  tlie  therai>eutie  value  of  galvanism  in  a  case  like  the  fore- 
going. Ou  the  other  hand,  the  process  of  shriukage,  if  the  clot  be  closely 
appliinl  to  the  cord,  is  liable,  from  the  irritation  of  prt'ssure,  to  excite  a  cor- 
tical myelitis,  a  sclerosis  with  descending  degeneration.  No  symptoms  of 
the  latter — /.r.»  no  spastic*]^ raplegia — are  rt\H>itied  in  this  case. 

The  spinal  hemorrhages  pr<xlueed  during  lafjor  are  almost  always  asso- 
ciated with  an  effusion  of  blwMl  into  t!ie  cavity  of  the  arachnoid  at  the 
base  of  the  brain,  and  the  spinal  effusion  is  an  extension  from  this.  It 
therefore  occupies  the  wirrcsponding  arachnoid  cavity  of  the  cord  within  the 
dura ;  ordinary  traumatic  hemorrhage,  on  the  other  hand,  nsiially  occupies 
the  spinal  canal,  external  to  the  conl  and  its  membranes,  and  this  therefore 
is  the  seat  of  the  lesion  in  older  children.  In  such  case,  although  the  onset 
of  the  symptoms  be  sudden,  they  at  first  consist  only  in  pains,  generally 
intense  in  the  back,  but  i^iating  niore  or  less  to  the  trunk  or  limbs. 
Myelitic  symptoms  pmjier — nnmbness  and  other  paraisthesias  and  jmralysis 
^levehtp  nnjre  gmdually,  and  as  the  hemorrhagic  clot  begins  to  compress 
the  conl.     Thus,  in  a  case  by  Foot : 

Cage  XXXJV. — Boy,  eight  years  old,  fell  down  a  flight  of  stone  steps.     There  wa» 
obscure  malaise  for  forty-eight  hour;;,  then  incomplete  inottjr  paralysis  of  the  four  limb$, 
dysphagia,  loss  of  intercostal  breathing.    The  head  seemed  lo«L*e  on  the  neck,  falling  for- 
ward.     The  child  wa^  quite  unuMe  to  stand,  or  even  to  raiaie  himself  in  bed.    Severe  pain 
in  back  and  neck.     So  alteration  of  sensibility,  reflexes,  or  sphincters.     Fed  on  enemat* 
excluijively  P>r  six  days.     No  respiratory  moveinrnt«  except  of  diaphragm  and  alie  na*i. 
Both  bterno-niastoid  muscles  paralyzed.     The  bron4'hial  tubes  l>ec«me  loaded  with  mu«nw 
the  face  puffed  and  violet,  from  the  imperfect  shallow  re*piration*^,  though  these  wercfortj 
one  a  minute.     Violent  headache  und  deliriuni,  due  to  venosity  nf  the  bloc»d,  and  relieved 
by  post-auricular  leet.'hing.     Teinperaiure  ranged  from  99  6*"  to  102.8^  F.     At  the  end  of  a 
week  the  patient  began  to  recover  power  uf  swallowing,  and  the  stemo-inasloids  and  tra- 
pexii  to  n^ain  their  tone.     The  leaden  color  of  lh<?  face  disappeared.     In  ten  dHys  he  ^fru 
able  to  raise  his  band  to  his  tiioutli ;  on  the  fourteenth,  to  mi&e  his  head  from  Uie  pilJifW ; 
on  the  twentieth,  to  drinic  easily,  tind  to  stand  with  support.     In  twenty-f'ix  day*  left  lit 
hoflpitul,  able  to  breathe  naturally  und  u&e  his  limits,  thouigh  still  somewhat  un«teady  to 
walking.* 

Dr.  Foot  attributes  the  foregoing  symptoms  entirely  to  a  temporanr  -^ 
compression  of  the  cord,  between  the  third  and  tift!i  vertebrae,  from  forcibVM 


I 
i 


'  Jahrbuch  fiir  Kiiiderkrankhetten,  1881,  Bd.  xvi. 
*  Dublin  Monthly,  1881,  vol  UxL 
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flriioD  of  the  net'k  diiriog  the  fall,  and  consequent  functional  disturbance. 

He  does  not  think  myelitis  could  have  oocurretl,  as  reeoverv  was  too  miud. 

Tbecajse  beautifully  ilUislratejs  paralysis  of  the  spinal  accessory  nerves/  tlio 

jJirenic— originating  higher  up  than  the  seat  of  the  lesion — tieing  intact. 

The  ioierci>8tal  nerves  were  also  paralyzed.     The  jiaralysis  of  the  pharynx 

tod  ibe  glottis  eoineideutly  with  that  of  the  tsterno-niasftoids  indicates  the 

|ath  which  is  taken  hy  the  s]iinal  acct\'?sory  filaments  in  tlie  pnenmogastrie 

MTVfs,     But  it  is  remarkahle  that  the  comments  on  this  case  fail  even  to 

Htfsaaa  the  origin  of  tlie  symptoms  in  a  traumatic  hemorrhage.     Yet  to 

tins  ibey  were  in  all  proVmhility  due.     It  is  in  the  highest  degi'ce  improb- 

alilc  that  in  the  wide  cervical  canal  the  coixi  could  have  been  compressed 

mile«  through  fracture  and  displacement  of  the  vertebrfe,  whicli  evidently 

had  not  occurred.      In  tlie  following  raise  the  cervical   hemorrhage  was 

demonstrated :        • 

OxM  XXX  r. — Healthy  girl  of  fourteen.    On  the  2J  of  May  noticed  wcjilcness  in  fingers, 

dl  panUtod  on  the  3<1.  On  the  4th  was  unnUe  ht  move  lior  arms  except  at  the  wrists ; 
MitilBOl  pick  up  H  pin.  On  the  5th  the  action  of  the  intercostal  muscles  bocatne  impaired, 
A  mol«t  crepimnt  rAle  was  h»'ard  ull  over  tlie  cheat.  On  llie  Cth  great  loss  of  power  in  all 
tke  rolunlary  rni»*cles  of  reipimtion,  and  in  the  niu*cle9,  nf  the  irnna,  hack,  and  chest  sup- 
|dkd  by  cervical  nerves.  Thfi  diaphragm  was  also  l>ec'ominic  fixed,  and  the  checks  f lightly 
llTld.  The  temperature  fell.  Deuth  occurred  thirty  hours  later,  without  pain  or  luss  of 
MiuMition  or  of  cnn'sciovisne^s. 

The  brain  was  found  con?;e*ted  and  soft  ;  there  was  a  soflcned  spot  in  the  cerehellum. 
The  xehr>h  eervical  portion  of  the  spinal  cord  was  embedded  in  an  obloncj  clot  of  dark 
'tfWMia  b|o«xJ  lying  outside  the  memhranes;  alii  the  cervical  nen'ea  piissed  through  this 
<'l»*L     The  eflru*ion  apparently  Umk  place  very  gradually  and   cottguluted  J-lowly,  com- 

linu;  the  nerves  so  as  to  cause  death  hy  paralysis  of  respiration.     The  condition  of  the 

is  not  dft*cribod.* 


In  the  following  case  a  hemorrhage,  prolwibly  similar   in   nature,  was 
"•wovered  from,  bei^use  occurring  in  a  far  less  dangerous  locality  : 


I. 

f     ■-•IP 


Out  XXX y I. — A  six-year-old  girl  fell  on  her  buttwks  fmrn  a  chuir.     F<ir  nine  days 

wore  no  symptonn  vt  injun*.    Then  sevens  pains  in  bftth  lei^,  followed  in  a  few  hours 

panplegia.     The  next  day  convulsions,  which,  sulwidini;,  left  the  paralyzed  lirnhs  hy- 

theiic.     Motor  power  began  to  return  in  a  month,  and  recover}*  was  complete  in  four 


The  diagnosis  was  made  of  a  hemorrhage  within  tlie  dura  mater,  from 

ilood-vesscls  dilated  in  cfiusRpiencc  of  the  fall,  the  eflPusetl  blood  compress- 

Wig  the  c-auda  cijuina.^     Btit,  as  already  stated  {mpra),  lesions  of  tlie  cauda 

^^qitina  determine  paralysis  of  isolalcil  muscles,  not  complete  paraplegia.     It 

» probable  that  the  hemorrhagic  clot  hiy  above  the  cauda  efjuiua  and  njyon 

I  lumbar  cord  itself, 

The   characteristic  circumstance   distiuguiijhiug   primary   hemorrhage, 


'  Under  which  title  it  U  described. 

•Hoghlrnijs  Jackfton,  Lancet,  July,  'l%(\9. 

•  Jahrbucli  (\ir  Kinderhdlkunde,  1876,  Bd.  \x.  N.  F. 
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vvitljiD  or  without  tlie  cord,  from  even  the  most  acute  myelitis,  is  the  sud- 
(k'lmesd  with  which  the  symptoms  of  complete  paralysis  appear.' 
Thus,  in  a  ca^sc  by  Goldtaniincr ; 

Caae  XXXVII. — Girl,  fifteen  ypftrs,  not  yet  menslruHled,  of  good  health  previously, 
f(?lt  suddenly,  while  quietly  seated,  an  eitremply  violnnt  pain  between  the  two  shoulders. 
The  pain  extended  ntpidly  to  thi»  right  arm,  thc^n  the  loft,  then  encircled  the  haw  of  th« 
ihonix.  The  girl  M\  fruiti  h<?r  chair,  and  noticed  at  the  *timt!  time  a  paral^N-sis  of  her  right 
leg  ;  the  left  whs  piirHlyxed  hiilf  tin  hour  later.  In  two  hmir?  thorp  was  comptotc  pam- 
plejjin  of  the  lower  extromities,  and  nb>olute  ana*,<ithesiii  on  lM>th  sides  to  nipple*  in  frimt 
iind  fourth  dorsal  vertebra  behind.  Ruins  nipidly  diswppeared.  Reflexes  preserved,  nnd 
eli'Otrieid  rencttons;  bladder  piiruly zed.  After  four  months  sign^s  of  descending  degenera- 
tion,  atrophy  (^f  thighs  and  l«gSf  cystitis,  eschars;  death  in  a  year.  Hemorrhagic  ftx-as  in 
lorrl  lit  level  of  second  dorsal  vertebm.  Cord  healthy  above  and  below,  exwpt  descending 
degeneration  of  lateml  columns,  and  ascending  iclerceis  of  oolumnfi  of  Goll,  aa  farikA  lh% 
calamus  scriptorius.* 

When  the  symptoms  are  preceded  by  pro(h*omata,  it  is  to  be  inferred 
tltat  the  hemurrhage  is  itself  the  R^tilt  of  a  meningitis  or  myelitis,  as  in 
the  following  case : 

Case  XXXVIIL — Delicate  girl  of  ton  years.  Subject  during  undefined  period  to  at- 
tacks similar  to  that  which  preceded  by  four  days  her  death.  There  wa^  general  prostra* 
tion,  with  iillernations  of  heat  and  cold,  stiUne^s  in  thf?  neck,  pain  over  the  oervicnl  fepine, 
with  innbility  to  move  the  left  ami  on  accf>unt  of  tho  pain.  Neither  vomiting  nor  cim* 
vuliions.  Apparent  iuneli(»ratior.,  then  sudden  death  during  the  act  of  defecation.  In  the 
lower  part  of  the  cervical  cord  the  tissue  was  softened,  and  extensively  infiltrated  with 
blood.  There  was  a  ct>ttgulum  of  etFused  blo«id  the  size  of  a  Iwan.  The  precise  situation 
of  the  ooagulum  i»  not  stated,  hut  presumably  it  was  in  the  middle  cervical  region,  as  d^ith 
is  nttributi^  to  sudden  "compression"  (irritation?)  of  the  phiienic  nerve.  More  probably 
the  death  was  chusi^nI  by  the  shock  cnnnmunieated  to  the  r*^pimtory  centre.' 

The  meningeal  hemorrliage  which  is  the  immediate  consequence  of  trau- 
matism seems  often  to  avert  hemorrliage  from  the  cord,  so  ranch  more  rare 
is  haematomyclfa  thriii  lifeniatorrhachis.  It  has  been  even  asscilod  that 
hemorrhage  into  the  cortl  is  never  really  a  primary  process,  but  that  it  is 
always  pi^eceded  by  a  myelitis,  in  which  the  bltKxl-ves«<>ls  t)ecome  dilated 
and  the  tissue  of  the  con!  softened.*  Capillary  liemorrhages  may  oocnr  in 
the  course  of  a  myelitis,  acute  or  chronic,  without  occasioning  new  sym[y- 

*  Fox  relate,^  an  Interesting  case  in  an  adult  woman,  who,  while  carrying  a  heavy 
weight,  felt  A  sudden  pain  across  the  loins,  and  immediately  lost  all  motor  power  in  the  left 
leg.     Medical  Times  and  Gaxette,  August,  187fj. 

*  Revue  des  Sciences  Medictde«i,  viii.,  quoted  by  Grasset,  op.  cit-,  p.  540, 
'  Page,  Lancet,  March  20,  1880. 

*  Hayeni,  These  d'Agregation,  1872.  Leyden  relates  a  case  in  a  woman,  who,  two 
days  after  conllnement,  was  seiwd  with  pains  and  motor  paresis  of  the  lower  extreniiUea. 
In  two  days  more  paraplegia  wa«  complete,  and  antesthesia  reached  to  the  ribs;  tho  .»phincterB 
were  paralyzed,  the  reflexes  alwlished.  Death  on  the  fifth  day.  The  dorsal  ciird  was 
found  softened  through  an  extent  of  five  centimetres.  A  hemorrhagic  clot  occupied  the 
posterior  columns  and  the  peripheric  part  of  the  antero-hiterftl  columns,  and  here  nnd  there 
reached  the  gray  substance.  The  hemorrhage  was  evidently  conaccutive  to  a  septic  myelitJA. 
Revue  des  Sciences  M6dicale»,  April,  1889,  p.  490. 
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IHM  They  are  sk>raetiraes  even  found  after  Iiaving  remained  latent  during 
tt  Iftd  developed  during  an  attack  of  some  general  disease.  Tims,  Pick 
4BB0¥tWjd  abnndant  mi  laute  hemurrhnges  in  the  cord  of  a  ten-montha-oM 
hthv  (Case  XXXIX.)  who  had  dieil  of  cholera  infantum.  The  blood- 
vtasds  were  stuffed  with  corpuseles.  The  heniftrrliages  were  moat  nnmer- 
ou  ta  the  gray  substance,  and  espeeially  in  the  jKisterior  corona.  The 
m/hor  suggests  that  such  minute  hemorrhages  may  very  possibly  be  the 
nlcwtae  of  many  si^-calkd  reflex  pamlyst^s.' 

But  intraspinal  hemorrhage,  other  than  capillar)^  or  from  intraerauial 
bfinorrhage,  is  rare,*  and  its  causes  always  obscure.  External  and  internal 
pKfarmeuiugitis,  for  the  cord,  as  for  the  brain,  is  a  causal  condition,  the 
foseb  in  the  inflammatory  mxtplasm  easily  rupturing.  Traumatisms,  or 
tlw  exaggerated  congestions  consequent  upon  certain  diseases,  tetanus,  hy- 
^TDpiiobia,  epilepsy,  strychnine  convulsions,  or  certain  infwtious  diseases, 
•ptrially  yellow  fever,  with  its  characteristic  tendency  to  IiemoiThages,  may 
>lil  he  counted  in  the  etiology  of  the  accident.*  Hemorrhage  into  the  coi'd 
K tbfloratically  poe&ible  from  syphilitic  arterial  thrombosis.  Pi-actieally  it 
MBoa  alirays  to  have  l)een  consecutive  to  myelitis.  It  has  been  seen  in  a 
diiU  seven  months  old.* 

The  prognosis  of  intraspinal  hemorrhage  is  seen  to  de|iend — • 
IsL  On   its  general  situation.     Extremely  dangerous  in  the  cervical 
Agion,  the  danger  diminishes  in  proportion  as  the  cauda  equina  is  ap- 
{foacfaed. 

2d.  On  its  occurrence  within  the  membranes, — hrematorrhaehis,— or 
vithin  the  cord  itself, — hajmatomyclia.  The  latter  is  mtieh  the  more  tlau- 
jswous,  and,  if  the  immediate  accidents  are  survived,  is  unavoidably  followed 
bjr  some  degree  of  myelitis.  Meningeal  hemorrhage  may  owasion  only  a 
toperficial  meningitis,  not  causing  paralysis;  or,  on  the  other  hand,  during 
ibe  retraction  of  the  clot  the  con.1  may  be  conipressetl,  and  the  symptoms 
■ad  lesions  of  a  compression  myelitis  be  induced.  If  the  nerve-roots  are 
involved  in  the  clot,  irritative  "  root  symptoms"  will  precede  the  paralysis. 
3d.  The  third  element  in  the  prognosis  of  spinal  licmorrhage  is,  iiatu- 
nJlr,  its  extent.  The  sangniueous  effusion  may  dtstroy  so  large  a  jwirt 
«f  Ihe  central  gray  substance  of  the  ccu'd  as  to  destroy  its  troj^hic  centres, 
•ni  hence  cause  rapid  decubitus  aud  sloughing  on  the  trunk, 

^th.  The  condition  of  previous  disease  of  the  cord  or  meninges  does 
iWicriously  influence  the  prognosis  apart  from  other  circumstances;  for, 
••!»* already  l)een  noted,  such  disease  exists  in  the  majority  of  cases, 
^h.  Extremely  loealizetl  hemorrhages  do  not  produce  paraplegia,  but 

'Pick,  Jtthrbuch  far  Kinderkrankheiten,  18«8,  Bd.  x'lx. 
"Spontaneous  meningeal  hemorrhuge  Js  unknown  m  early  childhood."     Gowere,  op. 

-  a». 

^^fuset,  op.  cit.,  p.  578.    We  have  cited  a  case  (Caso  XII.)  where  epilepey  wu 
^^^1>V  rnenir»KHi«. 

*  <-1iifonl  AUbutt,  Lancet,  1870,  vol.  il.  p.  64. 
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some  special  furni  of  myelitis  or  neuritis.  Thus,  if  limited  to  one  anteric 
horD,  tlie  licmurrlmge  occasions,  or  accompanies,  an  anterior  polio-myelltla^j 
with  jianilysis  of  a  single  limb  or  group  of  muscles.  The  hemorrhage,] 
however,  is  tlieo  rarely  accidental,  but  an  element  of  a  special  systematic] 
disease. 

DIAGNOSIS. 

The  several  8tei>s  in  the  diagnosis  of  myelitis,  spinal  meningitis,  wfl 
spinal  hemorrhage  are  the  same  for  the  child  as  for  the  adult.  They  hav'^l 
already  been  indicated  in  the  description  of  the  compression  myelitis  of] 
Pott's  disease.'  Disease  within  the  spinal  canal  is  indicated  by  the  ocvuiwj 
fence  of  bilateral  paralysis,  motor  and  sensory,  or  exclusively  motor,  or  J 
predominantly  motor,  associated  with  paresthesias  and  !iy|x^ra*sthesias.  It 
is  the  bilateral  character  of  these  symptoms,  and  the  absence  of  lesion  of 
the  cerebral  nerves  or  of  the  intelligence,  that  exclude  a  cerebral  origin  for] 
the  paralysis. 

Pain  in  the  hack,  or  tenderness  on  pressurc  over  the  spine,  jmins  radi-j 
ating  from  it,  girdle-sensations  aroimd  the  waist,  are  also  important,  though] 
less  pathoguomimic,  symptoms.     Rigidity  of  the  spine  and  limbs, *muscular 
spasms  and  contractures,  retraction  of  the  head,  or  curvature  of  the  spine, 
are  important  indications  of  spinal  disease.     Exaggeration  and  abolition  of 
the  reflexes,  loss  of  electrical  reaction  in  paralyzed  muscles,  together  with] 
their  atrophy,  (mralysis  or  tonic  spasm  of  the  sphincters,  alkaline  urine^l 
cystitis,  <lccul)ilus,  are  all  phenomena  to  be  expected.     Respiratory  disturb-J 
ance  without  demonstrable  lesion  of  the  thoracic  viscera  or  kidneys  poiQttJ 
to  spinal-cord  disea.««e,  and  the  latter  may  tK'come  complicated  with  bron-l 
chilis,  pnlmonar}'  congestion,  or  cedema,  which  are,  nevertheless,  evidently! 
secondary.     Accoixling  to  the  seat  of  the  disease  In  the  cord  will  there  bej 
interference  with  intercostal  or  diaphragmatic  breathing,  or  jmralysis  of  tl 
spinal  accessory,  or  shwk  to  the  medullary  centres,  or  Cheyne-Stokes  respl-l 
ration.     Alterations  of  the  pulse,  pupillary'  phenomena,  profuse  sweatit 
from  vaso-motor  disturbance,  all  occur  in  the  course  of  spina!-cord  diseasepl 
and,  taken  with  more  decisive  symptoms,  would  tend  to  confirm  the  dia 
nosis.     Vomiting,  convulsions,  and  fever,  of  course,  do  not  of  themselvi 
point  to  an  Intraspinal  affection  ;  but  when  associated  with  special  localii 
tions  of   {Klin  they   help  to  indicate  that  the  cause  of  the  latter  is 
inflammatory  process  within  the  spinal  eauah 

In  young  children  any  acute  si>inal  affection  is  apt,  at  the  outaet,  to 
accompanied  by  cerebnd  symptoms,  not  only  the  vomiting  and  convulsioo§| 
already  mentioned,  but  also  headache,  delirium,  and  retraction  of  the  head.* 
If,  hov^^ever,  these  be  due  only  to  sympathetic  hyperemia  of  the  cerebral 
meninges,  they  will  subside,  while  the  symptoms  characteristic  of  spinali 
lesion  will  persist  and  become  predominant.    Epidemic  cerebro-spinal  fever 


'  See  Lange,  Jahrb.  ftir  Kinderkninkli,,  1879,  B<3.  xiil  S.  94. 

*  Retractiou  of  the  he&d  may  be  called  either  a  apiual  or  r  oerebnd  symptom. 
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is  dlsttngiilshed  by  the  eruption  (present  in  more  than  half  the  cases),  tlie 
anral  symptoms,  enlarged  spleen,  persistenee  of  cerebral  symiitnm^i,  often 
the  spet'ial  violence  of  the  vomiting,  the  absence  of  traumatism,  oilen  the 
presence  of  a  demoDstrable  endemic  or  epidemic  influence. 

After  excluding  eerebi'al  disease,  rhenmatic  fever,  tetanus,  and  multiple 
neuritis  remain  as  the  only  febrile  non-spinal  affections  which  could  simu- 
late the  initial  phenomena  of  acute  meningo-rayelitis.  Of  the  first,  it  is 
only  the  exceptional  form  localized  in  the  muscles  of  the  back  which  is 
liable  to  occasion  confusion.  The  Imtrk  may  tlien  be  not  only  painful,  but 
rigid  almost  to  opisthotonos.  The  pains,  however,  do  not  radiate  to  trunk 
or  limbs,  and  from  the  latter  are  also  absent  all  the  other  symptoms  habit- 
nally  present  in  meningitis.  Rheumatism  could  not  be  confounded  with 
pure  myelitis.  In  tetanus  the  tonic  spasms  begin  at  the  jaws,  while  these 
are  affet^ted  last,  if  at  all,  in  meningitis.  The  spasms  are  intermittent, 
and  during  the  remissions  the  patient  may  be  free  from  pain  and  muscular 
rigidities.  Confusion,  indeed,  is  possible  only  between  incijiient  stages  of 
tetanus  and  meningitis;  well-marked  forms  of  either  have  each  a  physiog- 
nomy perfectly  rbaracteristic. 

Multiple  nciiritis  is  more  difficult  to  distinguish  from  myelitis.  Certain 
forms  of  disseminated  paralv'sis,  as  that  following  diphtheria,  have  been 
shown  to  Ik»  somctimcji  of  peripheric  and  sometimes  of  central  origin.  "  la 
neuritis  the  sphincters  escape;  there  are  no  girdle-sensations,  bed-sores,  or 
cystitis;  the  advance  of  the  paralysis  is  usually  from  the  legs  to  the  fore- 
arras,  the  trunk  and  thighs  escaping,  and,  as  a  rule,  only  the  distal  portions 
of  the  extremities  are  paralyzed.  There  is  usually  some  ataxia  ;  the  ten- 
derness on  pressure  is  over  the  aflTccted  nerves  and  mu.scles,  while  it  is 
absent  from  the  spine."  ^ 

The  sec<ind  step  in  the  diagnosis,  after  the  previous  analysis  shall  have 
lof«lized  dis<'ase  witiiiu  the  nptnal  canal,  consists  in  the  special  differentia- 
tion of  the  spinal  disease.  Tubercular  meningitis,  which  we  have  consid- 
ert<l  among  the  idiu[mthic  and  Irjuimatic  foims  of  spinal  disease,  is  usually 
c«?i'ebro-spinal.  It  may  be  impossible  during  several  weeks  to  distinguish 
it  fn>m  the  subacute  form  of  ecrebro-spinal  fever,  or  an  attack  of  the  latter 
may  iMronie  the  starting-point  of  tnixTcidar  disease  of  the  meninges. 

Multiple  sclertFsis  has  l>een  observed  in  eiiildren,  and  is  said  to  have  a 
certain  pre<^li lection  fVir  the  age  of  three  or  four  years.'  The  insidious  eora- 
raencement  and  chronic  march  of  this  disease  suffice  alone  to  distinguish  it 
from  acute  transverse  myelitis.  The  trembling  upon  intentional  movements 
is  as  pathognomonic  of  diffused  sclerosis  in  children  as  in  adults,  and  is 
quite  absent  in  common  meningo-myelitis,  even  with  its  secondary  sclerotic 
degenerations.* 

*  Multiple  Neuritis,  M.  Allen  Starr,  New  York  Medical  Record,  Januan^  and  Febru- 
ary, 1887. 

*  Marie,  Revue  de  Medeciixe,  Juillet,  1883,  Sderose  en  Plaques  chez  les  Enfknte. 

*  It  is  more  liable  to  be  mistflketi  for  cUi>n.*a. 
Vol.  1V.-43 
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Among  the  systematic  disoascs  of  the  cord,  the  anterior  poHo-myelitij? 
so  frccjuent  in  chilciiiood  is  jiartteularly  to  be  considertHl  in  the  diagnosis. 
At  the  very  outi^et,  and  perhaps  for  several  days,  the  diagnosis  might  be 
irap<;>ssible.  For  the  "  iufantile"  paralysis  may  be  ushered  in  by  convnl- 
!>ions  and  vomiting,  and  for  several  days  Ix*  attended  by  fever,  pain  in  the 
iKick  and  Hmbn,  iind  ditTa.sed  or  paraplegic  paralysis.  The  symptoms,  how- 
ever, are  usually  much  less  violent ;  es|>ecially  is  it  noticeable  that  the  pain 
is  (usually)  slight  or  altogether  absent.'  There  are  no  muscular  rigidities 
or  spasms  ;  the  reflexes  are  unaffected  until  they  begiu  to  diminish, — thus 
arc  never  exaggemted.  In  the  great  majority  of  cases  the  initial  paralysis 
rceedes  after  a  few  days,  aud  remains  limited  to  certain  groups  of  muscles, 
which  alone  atrophy  and  lose  their  electrical  reactions.  The  latter  phe- 
nomena are  produced  with  spetrial  rapidity. 

Duriug  the  period  of  suspicion  the  diagnosis  should  incline  towards 
anterior  polio- myelitis,  on  awount  of  its  much  greater  frequency,  even  after 
a  traumatism. 

Among  tlie  other  systematic  diseases  of  the  cord,  true  locomotor  ataxia 
is  almost  unknown  in  chiklliond.  Frie<lreich's  disease  is  characterized  hy 
its  insidious  march,  its  lieredttary  character,  aud  the  precedence  of  ataxic 
over  paralytic  symptoms.  Sclerosis  of  the  lateral  columns,  occasioning  the 
sjjastic  |Kiraplcgia  or  hemiplegia  which  is  by  no  means  rare  in  childhooil,  is 
attendctl  by  a  history  of  cerebral  disease  or  of  focul  myelitis,  or  by  symptoms 
point  lug  to  the  pei'sistcnce  of  one  or  the  other. 

If  the  (pK'stiou  of  diagnosis  has  been  narrowed  down  to  a  cjucstion 
between  common  myelitis,  transverse  aud  focal  or  diifuse  aud  ascending, 
meningitis,  and  hemorrhage,  the  third  step  remains  to  be  token  in  deciding 
between  these  three. 

luflanunatious  of  the  meninges  aud  Cf>rd  an*  usually  associated,  and  the 
term  meuiugomyelitis,  though  intended  to  be  limited  to  lepto-meningitis, 
is  for  children  the  most  appn>priate  designation  for  all  forms.  The  disease 
may  predominate  in  eitlier  the  cord  or  the  meninges,  but  is  hardly  ever 
limited  exclusively  to  one  or  the  other  through  its  eutire  course.  The 
predominance  of  pain,  muscular  si>asm,  and  rigidity  in  the  back  and  limbs 
poiuts  to  meningitis;  the  pre*iomi nance  of  motor  paralysis,  and  still  more 
tlie  ootHirreuce  of  sensory  paralysis,  indicate  myelitis.  (See  Compression 
Mcniugo-Myelitis.) 

The  diagnosis  of  hemorrhage  depends,  as  has  Ix^n  shown,  mainly  on  the 
suddenness  with  wliich  the  symptoms  occur.  Hemorrhage  into  tlte  meninges 
is  attended  with  much  pain  and  little  paralysis  at  the  bt:^iuniog,  but  this  is 
liable  to  increase  from  compression  of  the  cnnl  by  the  retracting  blood-clot. 
With  hemoniiage  into  the  cord  the  paraplegia  is  sudden  and  complete  from 


^  When    pain   is   severe,  it  is  to  be  inferred  that  a  loonlixcd  meningitis  cotnplicala 
the  83'Etematie  lesion,  or  that  the  medullary  lesion  h&s  extended  to  the  posterior  root , 
zone. 
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the  begiDning.     Siiddcii  exacerl>a(ioiis  of  symptoms  in  the  course  of  a 

myelitis  often  indicate  an  iotramerhillary  hemorrhage. 

PATHOLOGICAL   ANATOMY. 

The  pathological  aniitomy  of  meningftis,  myelitic,  and  intm.s|)inal  hem- 
orrhage is,  like  the  elements  of  diagnosis,  the  name  in  the  dnhl  m  in  the 
adult.     Only  a  brief  description  need,  therefore,  be  given. 

Tiihercular  dispasp,  relatively  rare  in  the  adult,  is  miicli  more  frequent 
in  children.  Tubercular  meningitis  has  already  been  detw-ribed.  Tuberole 
of  fhe  cord  exista  as  a  solitary  tumor,  giving  rise  to  the  symptoms  of  tumor 
of  the  cord,  which  are  so  difficult  to  distinguish  from  chronic  myelitis,  and 
which,  indeed,  are  immediately  due  to  a  myelitis  excited  by  the  tubercle. 

Compression  myelitis^  the  other  most  frc»<juent — almost  cbamcteristic — 
form  of  transverse  cord-ilisease  in  cliildhn<xi,  lias  also  been  dcw!rii>ed. 

In  chronic  myelitis — which  in  cliildreu  appeal's  haixlly  ever  to  tK-cur 
except  as  a  result  of  c^nnpressiou,  or,  in  a  sulacute  form,  as  a  sequel  to  acute 
myelitis — the  lesions  closely  resemble  those  of  compression,  being  especially 
interstitial,  and  ccmsisting  in  an  overgrowth  of  ctjnnective  tissue,  at  tirst 
containing  ct*lls,  but  finally  losing  tlicse  and  becoming  a  mom  or  Ictis 
dense  reticulum  which  replaces  nerve-elements.  The  k^sion  extends  from 
the  |>eriphery  to  the  centi'c,  the  meninges  always  being  simultaneously 
affected,  but  it  is  characteristic  that  the  induration  alTects  the  whole  thick- 
ness of  the  cord.  In  chronic  myelitis  the  lesion  is  more  j>artial ;  it  may 
also  be  more  diffused. 

In  acute  trans vei'se  myelitis  the  uerve-elemeuts  are  j>riraarily  affected, 
the  ooi\\  is  sti»f\eued  instead  of  being  induinti'd,  and  may  even  become 
ditlluent  like  cream,  although  this  last  change  is  said  to  take  place  only 
after  death. 

The  initial  step  of  the  lesion  is  a  swelling  of  the  nerve-elements,  both 
of  the  ganglia-cells  and  of  the  cylinder-axes  of  the  tulx^s.*  The  processes 
of  the  cells  break  off,  the  nucleus  Iw^ximes  indistinct,  the  protoplasma 
granular,  linally  the  s%vollen  and  shapeless  body  U^ius  to  shrink,  atrophies, 
and  at  last  disappears.  Correlatively,  the  myeline  in  the  tubes  segments, 
then  wastes  ;  tutx-s  sometime  persist  for  a  long  time  whose  cylinder-axis  is 
surrounded  by  a  narrow  rim  of  myeline.  These  are  the  tubes  wliich  are 
Tnost  liable  to  regenerate,  and  that  without  having  traversed  all  phasic  of 
degeneration.  In  the  ff)cus  of  softening,  besides  the  swollen  or  wasted 
tubes  and  nerve-cells,  a[>iwar  isolated  cylinder-axes,  swollen  and  fragmenteil, 
myeline  drops,  the  spider-cells  of  Deiters, — i.e.,  neuroglia-cells  who.s* 
processes  have  hiecomc  dist(n<'t  through  inflammatory  swelling, — and  tlie 
granular  corpuscles,  which  represent  the  ultimate  nnxlification  of  the  nevi- 
roglia-cells.  The  tissue  is  also  infiltrated  with  leucocytes,  blood-corpuscles, 
and  small  angular  and  fusiform  cells,  so  that  in  patches  all  traces  of  nerve- 
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elements  have  disappi-antl,  and  under  a  low  power  of  tlie  microecope  th? 
|>ati'h  has  agranular  ap|>earanee.  The  blood-vessels  are  dilated  and  stuffed 
with  blo(xl-eorjHi&cles,  and  many  of  them  greatly  thickened  by  wUular  in- 
filtratum  of  the  perivas<?ular  sheath.  The  lumen  is  sometimes  encroached 
upon,  and  the  vessel  ohIiterat«l,  a  change  which  facilitates  neerosis.  lu 
syphilitic  myelitis  the  charaeteristic  thiekeniug  of  tlic  intima  of  the  blood- 
vessels may  be  ex|)ected. 

The  8<.KX)ndary  ascending  and  dew^ndinoj  degenerations  of  the  cord  are 
the  same  for  ordinary  soAeniug  as  for  compression  myelitis.  But,  as  the 
acute  form  of  the  disease  io  children  is  more  frequent  than  the  chronic, 
time  is  oflcn  lacking  for  tlie  pnxluction  of  these  Bc<'on<lary  lesions, 

Mtmingitis  is  nircly  fi>cal  or  liniittMl  to  a  single  segment  of  the  eoni, 
exeept  in  the  jjachymeningitis  of  vertebral  caries.  Even  when  it  has  been 
caused  by  a  blow  falling  in  one  place,  the  inflammation,  though  most  in- 
tense at  the  scat  of  direct  injury,  usually  extends  over  the  greater  part  of 
the  spinal  canal.  It  is  siippo9e<l  that  the  ccrebro-spinal  fltiid  becomes  a 
vehicle  for  readily  transmitting  irritamenta  from  any  given  focus  of  infiam- 
mation.  Tn  acute  (^ses  there  is  intense  hypeiiemia  of  ttie  meninges  ami 
the  external  and  internal  surface  of  the  duiii,  usually  ass<K*iated  with  similar 
hypereemia  of  the  pia,  tiu'bid  flocculent  serum  in  the  cavity  of  the  arach- 
noid, opacities  and  thickening  of  the  arachnoid  from  cellular  infiltration, 
an<l  adhesions  of  the  pia,  on  the  one  side  to  the  arachnoid,  on  the  other  to 
the  nerve-tissue.  The  arachnoid  cavity  sometimes  contains  pus,  and  there 
is  sometimes  also  a  purulent  intiltration  of  the  meshes  of  the  pia.* 

Chronic  meningitis  is  indicated  by  the  dilTusi^l  or  localized  ihiekeoing, 
o|Kicity,  and  adhesions  of  the  membmnes.  The  pachymeningitis  secondary 
to  caries  is  characterizwl  by  an  abundant  development  of  inflammatory 
granulation-tissue,  ultimately  pscndo- membranes. 

ftEcningeal  hemorrhage  is  uncquivix'ally  demonstrated  by  the  presence 
of  eff\ised  blood  in  the  spinal  canal  or  the  cavity  of  the  arachnoid.  If  some 
time  has  elaps*^  since  the  occurrence  of  the  accident,  the  fluid  portion  of 
the  blood  will  have  been  absorl«?d  ;  only  tbe  blood-<»lot  or  masses  of  heema- 
tin  crystals  or  fibrinous  exudation  will  remain.  If  the  fibrin  become  or- 
ganized into  a  pseudo-membrane,  it  will  he  difficult  from  inspection  of  the 
lesion  alone  to  distinguish  l>etween  a  jiachy meningitis  and  a  hemorrhage. 
But  taken  together  with  the  clinical  history  the  lesions  may  establish  the 
correct  diagnosis. 

Hemorrhage  into  the  cord  is  more  difficult  to  distingin'sh  from  myelitis. 
When  a  softencfl  portion  of  the  cord  is  red,  «ipillary  hemorrhages  at  least 
have  occurnwl,  and  are  indicated  by  the  presence  in  the  softenetl  focus  of 
haMTiatin  and  blood-corpu.scles.  This  is  the  retl  softening,  or  "  hemorrhagk 
myelitis." 


'  In  Dpidemie  cerebro-spiiial  fever  the  pla-inHUration  ii  gelatinous,  ezceMively  «bun- 
daot,  and  produced  wtth  great  rapidity. 
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PROGNOSIS   AND   NATURE   OF   THE   DISEASE. 

Hie  progDOfiifl  of  oompressian  meiiingo-myelitis  has  been  already  tli»- 
ommL  This  is  the  form  which  is  at  once  by  far  the  most  frcniueiit  in 
iMdhftiid  and  also  the  most  favorable.  In  the  idioputliie  and  traumatic 
ivieties  of  disease  the  danger  is  usually  jux^iMirtioiied  to  the  violeiUT  of 
Ik  ioitiaJ  symptoms.  But  an  apjKirently  mild  ease  may  lie  really  iusid- 
M^and  tiien  far  more  dangerous.  Thii4  is  true  for  tubeix^ular  meningitis, 
ihI,  if  itBtratcd,  for  syphilitic  myelitis. 

Aaalfsis  of  the  anatomii^l  lesions  of  common  myelitis  shows  tliat 
1^1  is  cfiKntially  an  acute  uciTosis  of  uerve-t issue.  Jt  can  be  exj>eri- 
■nlalty  imitated  by  ligating  the  ahdoniiual  aorta  and  so  cutting  off  the 
Uood-supply  from  the  cord  for  a  certain  number  of  hours.'  It  is  evident, 
ikoilbpe,  that  whatever  interfems  witli  the  nutrition  of  the  nerve-tissue 
tftlie  ooni  is  capable  of  prmluciug  myelitis.  Pressure  seems  to  act  not 
Ajrdifprtly  cutting  off  the  bkxKl-snpply,  but  by  exeitiug-  the  growth  of  the 
iaientitial  ti<^ue;  in  which ^  through  pressure,  the  nerve-elements  become 
■ifled.  Falls  and  other  traumatisms,  which  cause  great  commotion  of 
i  the  wfiue  and  violent  vibrations  of  the  nerve-tissue,  seem  able  suddeidy 
aimJ  profoundly  to  impair  the  ea|»icity  of  its  nerve-elements  to  appropriate 
HMlition.  Infectious  diseases  act  in  an  obvious  manner  dire»'tly  to  jioisou 
imeuts.  Cold,  exposure,  aud  fatigue  seem  primarily  to  alfeet  the 
;  and  the  nutrition  of  the  cord  is  impaired  when  its  blood-supply 
pstnrhed  tlirongh  paralytic  dilatation  of  the  nutritive  bl  owl -vessels  of 
B  pis  mater. 

It  ia  possible  that  in  children  the  cord  may  be  directly  exhausted  by 
■■■iive  fiitigue,  as  in  adnJts  by  sf*xual  excesses.     The  lumbar  portiuu  of 
llieconl  is  the  latest  part  of  the  cerebro-spinal  axis  to  develop,  aud  during 
■Bihurity  its  functions  should  not  be  excessively  exerted. 

lo  the  prognosis  of  spinal -cord  diseases  is  involved  not  only  the  ques- 
UMi  of  tlanger  to  life,  but  also  tliat  of  recovery  from  jtaralysis  and  de- 
fcnaity.     This  has    been   already  discussed   in   speaking  of   t^impression 
Iritis  from  taries,  where  the  prognosis  is,  on  the  whole,  good.     It  has 
Wb  meiltioDed  in  this  connection  that  the  nerve-tubes  of  the  spinal  colnmu, 
likfitboie  of  the  spinal  nerves,  are  thimble  of  regeneration.     They  arc  less 
JJWv  to  be  80  in  common  transverse  myelitis,  probably  for  the  reason  that 
>> this  the  nerve-elements  themselves,  aud  not  (Itc  neuntglia,  are  primarily, 
■id  (has  more  extejisively,  affctletl.     Where  all  hojKj  of  regenerating  nerve- 
Hi^  themflclves  is  lost,  it  may  still  be  po&siblc  to  stimulate  the  functions  of 
At  oolor  path  whidi  lie  in  adjacent  tracts  antl  are  relatively  unitijured. 
Jht there  are  as  yet  no  statistics  which  may  inform  ns  in  regard  to  this 
fiailrflity. 


*  Th^sw?  exp«»rimenta  have  recently  been  reprftlfd  by  Herter,     See  Philadelphia  iled- 
iai  Xrvi,  March.  18^9,  A  Study  tif  £xper)n»enttil  Myelitis. 
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TREATMENT. 

The  treatment  of  lueQingcvmyelitis  varies  with  the  cftuse.  In  that  due 
Ut  vertebral  caries  treatment  of  the  boue-disease  is  of  primary  importance. 
It  is  eiirioiis  to  see  the  stress  laid  by  many  iieiii'ok>«^ists  upon  catiterizatioti 
of  the  back,  after  the  methcxl  of  Pereival  Pott,  while  no  attempt  is  made  to 
immobilize  the  diseased  spinal  eolnmu.  It  is  perhaps  efjiially  eurious  to 
notice  the  reeonls  of  eures  etiwted  by  this  metli(xl,  asso<*iated  only  with  mst 
in  the  recnmbeut  position  and  tonies.  It  is  alsf>  reinarkid>le  that  canteriza- 
tiou  shonld  have  an  effeet  npon  compression  myelitis  whieh  its  partisans,  as 
C*harc<Jt,  a-ssert  is  not  to  be  expeeted  for  e^imnion  transveise  myelitis.  It  is 
to  be  noted,  however,  that  Ixjth  the  mwhtllary  lesion  itself  and  the  bone- 
disease  njxin  whieh  it  depends  aw  atfeetions  of  connective  tissue, — here 
neuroglia,  there  osseous.  It  is  to  Ik*  anticijiated,  therefore,  that  its  inflam- 
mation would  be  more  easily  eoutrolled  by  counter-irritation,  which  tends 
to  divert  nutritive  currents  to  the  connective  tissue  of  the  skin.  The  frjcal 
myelitis  whieh  begins  in  the  parenchymatous  elements  of  the  nerve-tissue, 
and  which  consists  essentially  In  their  nei^msis,  will  not  yield  to  similar 
ti-eatmeot,  Ix'canse  it  is  an  essentially  dtflerent  disease.  If  cauterization  has 
cure*l  the  parai>tegia  of  Pott's  disease  without  the  aid  of  immobilizing  apiw- 
ratus,  similar  nrres  are  <ni  recrH'd  due  to  the  useof  the  apparatus  without  the 
burning.  In  Anierirau  pniftice  the  tmmobilizJng  braw  would  always  l)e 
applied  for  the  treiitment  of  the  caries,  and  is  expected  not  only  to  facilitate 
the  cure  of  the  IjoneHltseasf,  but  also  to  arrest  the  oix'urrenw  i>f  paraph^ia. 

If,  nevertheless,  this  ap|>e£ir  in  a  child  already  wearing  a  brace  or  plaster 
jacket,  the  weight  of  testimony  h  in  favor  of  cauteriziug  the  back  at  the 
level  of  the  bone-disease,  with  the  hope  of  affecting  by  couuter-irritatioa 
t he  \ mvhy  m en  i  ngi t i s. 

From  this  point  the  treatment  of  the  pamplegia  is  identical  with  the 
tixjatmeut  of  the  Pott's  disease, — exj^osui-e  to  air  and  light  in  a  wheel-chair, 
eod-liver  oil,  the  liy|Kiphosphites,  and  al>undance  of  food,  es[)ecially  milk. 
This  is  valuable,  amtnig  other  i-eaMons^  on  a<fouut  of  the  large  admixture  of 
carlxthydrates  it  contains  in  association  with  the  nitrogenous  constituents. 

In  acute  or  snljacnte  meniriiro-myelitts  h.v  should  Ix'  applied  to  the  ppioe 
promptly,  and  nearly  continuously,  unless  the  |iaticnt  complain  of  chilli- 
ness or  discomfort  from  the  use  of  it.  The  ice  dtn^s  not  contra-indicate 
another  reninlv, — -namely,  extremely  hot  l>aths.  Intcns*'  heat,  has  bet»n 
found  very  useful  in  tetauus,  and  a  case  of  cure  is  on  rccoitl  when*  the 
(xitient  was  plunged  for  several  days  up  to  his  neck  in  a  smoking  manure- 
heap.  Halter '  has  recently  revived  this  itxommendation  for  tetanus. 
Whatever  may  be  proved  to  allay  the  functional  irritation  of  the  spinal 
coixl  when  due  to  diseas^e  of  the  incdnHa  may  be  expected  to  have  effii^V 
in  the  irritation  resulting  fi'om  disease  of  the  ivrd-membmnes.     The  tera- 


»  Berliner  Kliniwh©  WochenKbria,  1888. 
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f^^smitan  and  the  duration  of  the  liath  mwst  be  reo:idatcd  by  the  sensations 

the  patient,  and  by  their  iiifliienoe  iipou  his  restlesaoess  and  pain.^ 

At  the  same  stage  of  the  di.sease  at  which  it'c  to  the  spine  and  beat  to 

t#fc*?  periphery  are  requireil,  it  i.s  oi\en  desirable  to  apply  leeches  along  the 

a§>iiia]  column.    They  will  relieve  [min,  and  are  to  be  repeated  if  tliis  return 

mAvT  t^n  or  twelve  hours. 

Ergc»t  is  given,  in  the  hope  of  direetly  eonti-aeting  the  dilated  blootl- 
Large  doses  are  i-eqniivd, — two  or  three  draehms  daily  of  the  fltiid 
t,  or  five  or  .six  grains  of  the  solid  extraet  in  (.tipsuIeSj  although  this 
(a  leas  powerful  raethmi.  The  above  is  the  dosage  for  adults,  and  it  may 
Wirnwled  for  ehildreii  in  pro}x>rtion  to  their  age, — for  infants  five  drops  of 
lir  fluid  extnu."t  every  hour  or  every  two  hoiii^s.  The  detestable  taste  of  the 
«lrug  is  likely  to  nauseate  them  less  than  older  patients,  and  the  dilated  eon- 
^iioo  of  the  blcKid-vessels  cjf  the  uerve-eeiitres  seisms  to  estairlisb  a  tolcranee. 
If  necessary,  the  flnid  extraet  ean  be  given  by  the  I'eetiini,  at  least  part  of 
tbf  time. 

Tincture  of  belladonna,  on  the  I'tv-o  mm  (nidation  of  Browu-S^'quartl^  has 

'bwii  largely  iise«l  f(>r  the  same  purpose  as  ergot, — namely,  to  eontiTiet 

•  blood-vessels  of  the  intlanied  tis.sues.     But  there  is  miieh  less  proof  of 

it$  efficacy  io  this  resixH^t.     An  overdose,  as  shown  in  rabbits  poisoned  l>\' 

9iina,  produces  excchsive  venous  congestion  of  the  spina!  membranes. 

is  liest  given  in  small  doses  fi*equently  repeated  :  thus,  tor  child reu  five 

^rops  of  the  tincture  every  hour. 

To  quiet  the  excessive  pains  of  meningitis,  opiinn  is  oAen  refjiiircil,  and 

«e!DB  to  be  free  from  danger.     Opium  is  tlie  basis  of  treatment  in  cereinxj- 

ipfial  fbver.'     Its  effect  in  slackening  the  oxidations  of  tissue,  and  espe- 

ddly  of  nervous  tissue,*  may  possibly  tend  to  incrcitse  the  i-esistanrx'of  surlj 

tisue  to  the  disintegrating  iufiuent^'s  of  acute  inflammation.     Thus,  while 

tbe  palliative  influence  of  opium  is  principally  rnpiiretl  ibr  meningitis,  it  is 

l^niiitted  from  the  analogies  with  the  epidemic  disease  to  liope  for  some 

irniive  influence  of  opium  upon  inflammation  of  the  roixl  itself.     For  this 

i-»ij,  opium  is  to  be  prcfenxd  tbcfiretieally  to  chloral  ;  yet  chloral  may 

">u  l»e  used  symptomaticidly,  to  quiet  restlessness  or  procure  sleep. 

Iodide  of  potassium  has  been  given  in  the  second  and  thiid  stages  of 


'  Hjilter  thinks  ihMt  hmt  ifi  useful  in  l^tHnus  bfrauso  tending  to  destroy  its  pBthogenic 
■wobc  In  non-«p»"citl<'  infninjjiti'i  Ibe  objfot  of  the  hath  is  rather  to  dt't<*niiiii*i  bln<id  to 
iWniHlMwof  the  ImmIv.  hihI  to  a«'t  iipim  tliv  va^t  surfHce  of  riiitMnef>i:s  ncTVi'.".  Still,  St  is 
la  be  mncmix»rp«d  ihiit  tht>  ivn!  nn<rin  of  ninuy  t-a^cs  of  luiMiin^iti?  is  eiitin-ly  obscure, 
iklftthe  inetitnt;«'9  »*«:•  iilwiiyi^  li«l>li'  to  Ix-  Ktld-ted  in  infectious  diseases,  and  many  c«a«,  of 
9fp»rm\]y  fpoTilnntHjus  njctiingitis  iniiy  yet  Inf  j^bown  to  depend  mi  l>acterial  inferlion. 
TUimIU.  dlwa-ift*  which  lioijiii  with  a  ehill  frequently  do  well  tindor  treatment  by  heat. 

Stille,  Epidemic  rerebm-Hpinal  Mi'nin^lti^,  1867,  p.  l^     Large  doses  are  advocated 
nr  rffiranou^.     They  aro  need(?d  early  in  the  attack.     As  the  opium  can  only  uct 
I   i.TDriLicMlly  fti  this  dii^ease,  analogy  would  Hi^eni  to  justify  its  employment  in  other 
t  r'i«  of  inpninpt>-inyeliti'^. 

'  Notbnagt'l  und  Ro6£baeh,  Haudbucb  drr  ArKnelniitlel. 
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meningitis,  with  the  inteution  of  facilitating  the  reabsorption  of  tuflamma'; 
turv  exudation.  It  has  also,  m  largxi  iloses, — from  sixty  to  one  huudt 
tiiitl  fifty  grains  a  day  for  adults, — boeo  strikingly  beneficial  in  syphilitic 
disease  of  the  cord.  It^  use  is  then  to  be  •xnnbiue<l  with  that  of  mercurial 
inunctions.  The  empirical  use  of  the  iL»dide  in  many  forms  of  cerebro- 
spitial  disease  of  undefined  causation  may  jierhaps  have  often  been  guccesa^ 
ful  on  ac<;!Ount  of  the  really  syphilitic  nature  of  the  case,'  But  iodide  nf  • 
jK>tas3tum  has  also  been  used  with  apj*areut  success  in  ccrebro-spinal  fever,' 
and,  as  in  the  case  of  opium,  its  infiueuce  must  be  symptomatic  SuchlH 
success  justifies  its  employnieut  in  common  meningitis  and  n^velitis.  The 
fxjieriments  of  Beueilikt  upon  frogs  with  iodide  of  potassium  would  indicate 
that  this  drug  has  a  sjR-cial  action  upon  the  cervical  i*egion  of  tlie  spinal 
<T>i*d,  with  the  respiratory  (aud  eai'dtac)  centres  contained  in  it.  These,  in  ttfl 
sufficient  dose,  it  first  irritates  and  then  paralyzes.*  ^ 

From  such  experiments  no  definite  or  precise  view  oould  at  present  be 
framed  of  the  therapeutic  action  of  i<xiide  of  jx^tassium ;  but  they  at  least 
indicate  an  elective  teudency  of  the  drug  towaixls  the  spinal  tvutres. 

If  there  Ikj  reason  to  believe  that  a  spinai  meningitis  is  due  to  rheuma* 
tiem,  as  shown  by  its  alternation  with  arthritis  in  the  course  of  the  same 
illness,  or  elst!  in  the  same  jiatlent,  specific  trwitmcnt  by  salicylates  must  be 
instituted.     This  form  of  meningitis  is  usually  much  more  favorable  thau^ 
the  others,  and  it  is  impoiiaut,  therefoi'e,  to  examine  scrupulously  for  iti^H 
indications,  as  the  history  of  the  imtieut,  high  fever,  strongly  acid  urine," 
profuse  acid  sweats,  freedom  from  cerebral  symptoms.* 

If  meningitis  assume  a  chronic  ibrra,  yet  there  be  reason  to  hope,  from 
its  hxalization   and   from  the  improvement  in   the  general  health  of  th^B 
imtient,  that  it  is  not  tulx?rcular,  great  n^lianw  is  to  l)e  placed  on  counter- 
irritation.     Narrow  strips  of  fjlistering  plaster  may  be  applied  over  the 
spine,  so  as  to  maintain  a  ijerinanent  vesication  ;  or  this  may  be  applied 
intervals  of  a  week^  and  during  the  healing  of  the  blistered  surface  hvdr 
thenip<^utic  tivatraeut  may  be  employed.     The  ct»ld  pack,  prolonged  so  a&  I 
induL*e  sweating,  and  the  alternate  hot  and  cold  douches,  are  of  real  value  U 
dissipating  the  hyperemia  of  chronic  in  flam  mat  ion. 

»  Behin,  Schmidt's  Jahrb.,  1865,  Bd.  cixvii.  S.  16,  relates  three  adult  cftses,  the  la 
that  of  a  woman  with  parajvletria  and  sphincter-poralysis  coming  on  after  oonflnemont.     Sh 
had  bwn  tn^atod  for  twu  months  without  success,  when  the  iodide  was  flret  given,  in  do 
of  from  nnu  to  live  gruinmi^d  a  day.     Improvement  in  ten  days,  beginning  ability  to  waXk 
in  four  woeks,  and  recovery  in  eight  weeks.     The  sphincter-pamly^ia  in  this  csftae  ttxdodea 
the  diagnosis  of  neuritis. 

*  Wunderlich,  Aivh.  fiir  Hcilk.,  18(U,  Bd.  v..  end  Schmidt's  Jahrb.,  1866,  Bd-  cxxvi. 
8,  S8.  Three  oaae»  out  uf  six  were  treated  by  iodide  in  ]un;e  doses,  and  rooovered ;  the 
other  three  died. 

*  Ueljer  die  Wirkmic:  des  TikI  urn!  lodkalium  auf  diu  Nervea-System,  Benedikt. 
Schmidt's  Jahrbuchor,  1801,  Bd-  cxv.  S.  284. 

<  Rbeumtvtic  uieninvitLs  of  the  cerebrum  ia  more  fiXHiuent  than  that  of  llie  cord,  and 
ite  clinical  identity  U  better  established ;  but  it  does  not  seem  u>  complicate  the  spinaJ 
rheumatic  nif^nicgitis. 
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iaflaniniatioD  the  iodides  and  mercurials,  especially  the 
Brcury  m  ciiichoim/  havf  loug  been  lield  to  jiosstsi*  a  spe- 
a£c  inilaeDoe  in  promoting  the  disintegration  and  i-eahsorption  of  plastic 
aufbtioDS.  The  experiments  of  Iloegges,'  showing  tJie  rajiid  oinibinatitui 
of  iodine  with  the  albuminous  molecule,  lead  the  author  to  infer  tliat  hy 
dia  nMsns  the  lowly-orgatiized  ti.ssue  of  iuflanmiatory  exudation  may 
beoone  5tar\'ed  out,  and  hence  rcabsorption  be  etierted.  In  syplu'litic  in- 
fintioii  this  action  may  possibly  lie  also  exerted  iii>oii  the  microbe  of  the 
eooiCitatioDal  di^e^se.^ 

Local  massage  is,  with  the  views  of  the  present  day,  a  theoretically  a\>- 
remedy  for  inflammatory  exudation  situated  much  less  ixrofbundly 
mauy  for  which  it  is  now  being  tried.  No  cases  of  its  use  in  children 
aie,  80  far,  known  to  the  writer  ;  but  it  is  most  rationally  indicated,  even  in 
laies  where  tliere  is  little  or  oo  paralysis,  but  where  the  symptoms  of  im- 
tttioD  and  spastic  contractures  persist. 

The  employment  of  electricity  in  meuiugo-myelitis  is  one  of  the  most 
liUputed  questions  of  theiti]>cutics.  The  jjassage  of  the  constant  cuireut 
vver  the  spine — t.e.,  according  to  the  experiments  of  Legros  and  Ouinius, 
tlnuQgh  the  cord — is  alleged  to  facilitate  the  retrogression  of  a  myelitic 
prwesb,  and  to  favor  the  reabsor|>tiou  of  nieuiugeal  exudation,*  It  is  ad- 
^«d  to  iMiss  the  current  for  a  short  time  only, — siiyj  live  minutes,— but 
tW iiirw:tion  of  the  current  is  of  little  eotisctiuence.* 

There  is  much  more  agreement  on  the  \*alue  of  electricity  directly 
i|iif»litd  to  paralyzed  nerves  and  muscles  than  on  that  of  the  application  of 
ilit  I'urrent  to  the  spine,  (ialvanisni  d<>e?i  scciii  to  have  the  power,  to  a 
««ttin  extent,  to  retard  and  limit  the  degeneration  and  to  facilitate  the 
l^aenuion  of  nerves.  The  clinical  history  of  patients  treate<l  by  gah'aii- 
■n  is  undoubtedly  full  of  illusions,  fronj  the  tendency  to  spontaneous  re- 
vnwf  in  curable  cases,  and  from  the  [nxAxible  inflnenc^^  on  the  cord  of  the 
Macot  directly  aj)plie<l  t(>  it.  Still,  galvanism  to  the  jmralyzed  limbs 
AmU  not  be  omittetl  from  the  treatment,  so  st>un  as  the  acute  symptoms 
kwt  completely  subsided.  Great  care  is  retpiired  to  avoid  fatiguing  the 
}«mly2ed  nervea  or  ranselre  by  the  galvanic  stimulus.  The  patient  must 
U  awfully  watched,  and  if  increased  irritation  or  weakness  follow  the 
iRttnent  it  must  Ik-  interrupttHl,  or  be  lessened  in  fretpieuc)'  or  se\'erity  or 
^lontioQ.  The  faradic  current  must  not  be  tried  until  after  toleration  for 
galvanic  current  has  been  well  establisht<l.     It  is  useless  so  long  as  the 


If 


'  Ooe^ixlioth  gmin  of  the  salt  ihrt^e  times  n  day  for  children  under  ten. 

*Arrh.  f-  Exp.  Pbarm.,  187H,  Bd.  x. 

'  The  reports  of  S-^uin  on  thf  beneiifiiil  inilut'ticc'  nf  itHlidit>  of  potassium  (one  hundred 
ud  tfly  In  ttiif  huudrt-d  aud  c-ighty  i^ius)  upon  rapidly •adyuneing  syphilitic  myelitic  uU 
li^  b>  adulU. 

•  Efb,  Zi«nM«<^n>  Hiindbuch. 

*  Tbu  markiM]  ditfurenct:  in  lh«  action  tif  the  polej),  which  are  external  to  the  cord,  doe* 
M  imply  »ny  wmaponding  diflVrency  in  iiction  at  the  intrapoUw  »pi»ce  occupied  by  the 

tJMuet. 
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reaction  of  degeneration  persists;  and  it  is  always  useless  over  (he  cord,  to 
which  it  does  not  penetrate. 

Strychnine,  introduced  by  the  famous  recommendation  of  Magendie, 
aeems  to  be  rarely  well  tolerated  by  children,  even  in  flaccid  paralysis. 

When  this  form  has  lasted  some  weeks  and  seems  to  have  become 
stationary,  it  may  be  desirable  to  prtxjure  supjMjrting  apparatus,  by  which 
the  child  may  be  enabled  to  move  about  in  a  sitting  position.  A  brac^ 
shonld  remove  the  weight  of  the  body  fn:>ra  the  spine  to  the  rigid  uprights 
supported  on  the  ]H'lvis.  With  this  brace  on,  the  child  shouUl  be  |>lacctl  in 
a  wheel-chair,  tliat  he  may  propel  himself  by  his  arms.  In  many  casts 
the  jvaralysis  which  pei"sists  after  an  attack  of  meningo^myclitis  is  fiin<*- 
tional,  atid  quite  disproportioued  to  the  organic  residues  of  the  previous 
inflammation.  Such  functional  paralysis  requires  the  stimulus  of  volun- 
tary exertion,  while  at  the  same  time  the  patient  is  protected  from  any 
uunecessary  exertion  in  sustaining  weight.'  It  is  needless  to  add  that  in 
those  eases  wliicli  have  become  chronic  the  most  roborant  regimen  and 
treatment  are  essential. 

From  what  [>rect^lcs,  it  is  evident  that  no  radical  difference  exists  in 
the  treatment  of  meningitis  and  that  of  myelitis.  The  treatment  for  the 
first  constitutes  the  treatment  for  the  incipient  stage  of  the  second  ;  and  the 
treatment  of  myelitis  Represents  the  therapeutics  of  tlie  advanced  stage  of 
meningitis,  in  which,  indeed,  as  a  rule,  srmie  degree  of  myelitis  also  exists 
and  is  the  proximate  cause  of  the  symptoms.  The  special  indications  for 
the  treatment  of  the  compit'ssiou  myelitis  of  caries  have  been  mentioned. 
In  addition  to  these,  and  if  such  s|>ecial  treatment  prove  insutticient,  tbe 
case  18  to  be  treated  on  general  principles,  as  has  just  been  detailed. 

The  treatment  of  intraspinal  hemorrhage  is  negative  and  expectant. 
Evidently  nothing  can  be  done  to  cure  a  hemorrhage  which  has  takeu 
place.  The  indications  for  ti-eatment  are  to  diminish  the  hyjienemia  in 
which  the  hemorrhage  has  originated,  or  which  is  collateral  to  a  vascular 
thrombosis  that  has  been  the  indirect  cause.  This  indication  practically 
means,  in  the  majority  of  non-traumatic  cases,  treatment  of  the  entire  ant<^ 
cedent  disease  to  which  the  hemorrhage  is  secondar\'.  Immediatdy  after 
the  occurrence  of  symptoms  of  fiemorrhage  the  patient  should  be  placed  in 
bed,  in  the  prone  jjosition  (as  far  as  possible),  with  an  ice-bag  aitachetl  the 
whole  length  of  the  spine»  and  absolute  rest  enforced.  Ergot  is  then  given,  as 
in  acute  myelitis.  The  treatment  of  suK^e<plent  symjitoms  is  that  of  the 
meningitis  or  myelitis  consecutive  to  the  hemorrhage,  or  in  the  midst  of 
which  the  latter  may  have  oc<^urred. 


^  In  the  hysterical  pantlyses  whit^h  are  so  eatfily  confounded  with  tbcM  dep«tid««t  <m 

chronic  meningitis  (aee  .w/jra,  Ciikp  XV I. ,  from  SeetJirmulIer),  lbi»  supporting  roeUiod  i» 
absolutely  essential.  An  adult  woiixiin  under  the  writer's  eure,  confined  to  bod  ajxd  a  re- 
cumbent position  for  three  years,  was  enabted  to  walk  in  a  few  weeks  by  means  of  a  Taylor 
brace  and  ShBlFer  fhin-pieoe. 
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By  WHARTON   SINKLER,  M.D, 


Synonymes. — Infantile  paralysis ;  E«seiitiat  paralysis  of  children  ; 
Acute  atropine  paralysis;  Infantile  spinal  paralysis;  Atrapbic  |>ai'alyais; 
Kegressive  pamlysis;  Tephromyelitis. 

Under  theae  various  titles  has  the  disease  of  whieh  we  are  about  to  treat 
been  described.  It  has  I>een  very  (commonly  called  infantile  paralysis, 
and,  as  a  rule,  this  term  is  uuderst4K>d  to  mean  the  form  of  paralysis 
under  consideration.  TJie  name  is  undesirable,  however,  because  it  does 
not  designat^^  what  the  character  of  the  disease  is,  for  we  may  have  various 
forms  and  varieties  of  pandysis  in  childrcu,  all  of  w^iich  would  pro(>crly 
come  under  the  generic  term  "  infantile  jwiralysis.'*  Neither  does  the 
name  "infantile  spinal  paralysivS,"  pnnxisctl  by  I>r.  Mary  P.  Jac<)bi,  descrilM? 
it  moi*e  fully,  as  spinal  jiaralysis  in  children  may  arise  from  pressure  mye- 
litis in  Pott's  disease,  from  tumors,  from  spinal  meningitis,  or  fnmi  other 
causes.  Acute  anterior  poliomyelitis  describes  the  pathology  of  the  disease, 
anil  therefore  the  name  se(*ms  preferable. 

Definition.— Poliomyelitis  anterior  is  an  afiection  in  which  loss  of  power 
in  the  voluntary  muscks  occurs  suddenly  or  in  the  course  of  a  few  hours  or 
days.  It  is  uuacttimiwuiictl  by  sensory  changes.  After  a  few  ilnys  the 
paralysis  leaves  some  of  the  [mrts  originally  iuvoh^iHl,  but  the  others  un- 
dci^o  wasting  and  remain  jKiwerless.  The  paralyzed  muscles  become  atro- 
phied and  relaxc<l,  aud  the  shoiicning  of  their  opjioncnts  causes  permanent 
deformities  in  the  affcctctl  limlis.  The  disease  is  not  |jeculiar  to  children, 
although  a  large  proportion  of  the  cases  occur  under  five  years  of  age,  and 
in  the  infantile  form  tlicrc  are  certain  distinct  features  which  separate  it 
somewhat  from  tlie  adult  type. 

History. — The  fii-st  writer  who  described  this  disease  was  Jacob  vr>n 
Heine,  who  wrote  a  monograph  ufxin  the  subject  in  1840,  detailing  the 
atrophies  and  deformities  which  are  eharacteristic  of  the  aifectiou.  Rilliet 
and  Bartliez  also  treat  of  it  in  their  work  on  Diseases  of  Children,  jnib- 
lishe<:l  in  185^1  Ducheune,  in  his  treatise  on  electricity,  discusses  the  disease 
at  length,  and  asserts  his  belief  that  its  origin  is  spinal,  although  no 
post-mortem  e.vamtnation  had  at  the  time  been  made  to  confirm  his  view. 
This  author  ap|)lied  the  name  "  acute  fatty  atrophic  jiaralysis,"  iodicatiag 
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thereby  the  muscular  thanijes  which  take  place.  It  was  not  uotil  1863 
that  distiuft  altenitions  iu  the  spinal  etinl  wei-e  obsened  first  by  Cornil, 
and  in  I860  Prtvusl  aiid  Viilpian  lo<tited  the  esseiitial  auatomical  lesion  in 
the  aoterior  horns  of  gray  matter  iu  the  eord.  liockhait  Clarke  ounfirmeKl 
these  obstTvatioiis  iu  1868.  Chaix-ut  aud  Jutfroy  in  1870  ix-purtixl  a  itise 
ia  which  with  gi'eat  care  ami  tlioroiighness  they  pointed  out  the  degenera- 
tion in  the  anterior  gray  horns.  Since  then  numerous  autopsies  have  U-eii 
reported  in  other  ol)servation3  in  (ierniany,  France,  Knglan<l,  and  thi& 
conntr\\aiid  in  all  unhem  there  has  bceu  striking  uniformity  in  the  lesi<»rhs 
found. 

Varietiee.^Therc  are  t\\o  forms  of  the  disc»ase, — ^the  acute  aud  the 
subacute  or  chronic.  Tlie  former  is  by  far  the  most  i'retpiently  met  with  in 
children. 

Etiologry* — As  befoi*e  remark«l,  the  disease  may  occur  at  any  jx-ricnl  of 
life,  but  is  much  uftener  found  during  the  first  three  yeaiT*  than  at  any  olhtT 
time.  According  to  Gowers/  of  all  the  cases  uuder  ten  ycai'S  thrce-fitUis 
»>c<!ur  iu  the  first  two  years  i»f  life  and  four-tifths  iu  the  fii-st  three  yean*. 
It  i^  infiHKpicut  duriug  the  first  yt-ar,  but  it  may  owur  at  that  time,  aud  it 
oooasionally  comes  on  soon  after  birth. 

There  is  little  doubt  that  a  ci>usitleral}le  number  of  cases  are  c^jugenitaL* 
These  (aj.st«  seld<«ni  come  under  the  observation  of  the  physician,  for  they 
ai-e  usually  taken  io  an  orthuptedic  surgeon  for  treatment  of  the  club-fooi 
which  is  the  promiuent  feature.  Dr.  T.  G.  Morton^  Iwlieves  that  most  easts 
of  cungenital  club-ftH>t  are  the  result  of  an  iutra-uterine  jwralysis,  f«>r  in  id^ 
when  examiucd  there  is  palsy  of  .siime  of  the  muscles  iu  the  limbs  afiected,^| 

The  following  case  is  a  good  illustration  of  congenital  club-fool  fn>m 
an  iutra-uteriue  spinal  paralysis  : 


KilvvHrd  P.  H.,  Hcjetl  thn-e  mid  three-faurtbs  years.     Seen  March  17.  1890.     When 
imjther  WHS  four  r>r  (iv*^  months  advanctHi  in  prugnancy,  she  saw  u  uxau  "■  who  walked  u 
hi?  Itt'i  I'xtciidwl  in  the  air,'    and  she  waa  iinith  aflVcted  thereby      The  child  w«&  bora 
with  club-lbot.     Un  examinution  he  was  found  to  have  pure  valgu*  of  th^  riijht  loot.     Thi 
pluntar  iirch  is  aWiit,  giving  rise  to  flat-foot. 

The  right  calf  i*  feeven  and  a  half  inches,  the  left,  eight  inches;  the  ri^ht  thigh 
nine  ftod  a  half  ineheii;  the  left  nine  iuehea.     The  right  let|;  is  three-eighlhi-  of  an  inch 
shortfi'  than  the  lefl.  Ihij,  wnd  the  right  foot  three-eighths  of  an  inch  ishorter  than  iU  fidlow, 
Electrical  examination  shows  that  the  muscles  all  respond  to  the  fumdic  currcnt  eAc*:pl 
|)Osterior  tibiaL 
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One  of  Ducheuue*s  cases  was  attacked  as  early  as  twelve  days  after  birth. 

Bramwell*  ret^mls  a  case  in  which  au  attack  of  acute  anterior  jwlio- 
myelitis  ap|K'ars  to  have  developed  when  the  child  was  three  weeks  old. 
The  patient,  however,  was  not  seen  until  she  was  twenty-eight  years  of  age, 

^  Diaoues  of  the  Nerrotis  System,  p.  254. 

'  Gowers  (op.  cit.,  p,  254)  does  not  believe  this,  nnd  says  that  there  i*  no  vulid  tvidec 
of  the  ir)tra-ut<Tine  dmelopnu^nt  of  the  panily:?is, 

•  Philadelphia  Mc<ltral  New4,  July  12,  1m90. 

*  Studies  iu  Clinical  Medicine,  vol  i.  Ko.  1,  p.  11, 
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liie  evidence  of  the  age  at  wlitch  the  a(ta<"k  began  dopcndc*!  on  her 
rwnembered  that  she  heard  an  auut  say  that  the  jKiralysis  occiirR*d 
al  tbe  ige  of  three  weeks. 

Of  three  hundred  and  fifty  eases  which  I  have  classified  from  my  own 

Mie^xioks  and  thoso  of  the  Philadelplila  Infirmary  ihr  Nervous  Diseases, 

the  age  of  the  jiatient  at  the  nnsot  of  the  attack  is  noted  in  three  hundred 

md  tiiirty-five  eases.     Of  these,  tifty-six  cases  ocenrred  under  one  year :  one 

piticnt  wa'H  but  six  weeks  of  age  when  attacked,  two  were  tliree  months  old, 

faarwcre  four  months,  two  were  live  montlis,  eleven  were  six  months,  and 

durty-two  were  between  six  months  and  one  year.     Between  one  and  two 

years  of  age  one  hundred  and  thirty-four  of  the  patients  were  attacked, 

bifCween  two  and  three  years  there  were  seven ty-.'seven  cases,  lictwcen  three 

and  four  years  thirty-eight  cases,  Ijetween  four  and  five  years  twelve  eases, 

and  between  five  and  eleven  years  but  eighteen  eases.     Two  hundred  and 

forty-seven  of  the  tliree  hundred  and  thirty-five  eases  occurred  under  three 

vrtirs,  and  the  average  age  of  the  attack  in  two  hundred  and  forty-four  cases 

^lu  two  years,  one  month,  and  two  and  one-fifth  days. 

TWt  thowing  the  Age  al  Ike  Time  of  the  Attack  in  T\oo  Hundred  and  forty- fhtir  OwM, 
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Average,  2  y««r»,  1  month,  2.21  days. 

h  Is  ftiatetl  by  some  writers  that  boys  are  more  frequently  attacked  than 
girls,  but  from  my  own  cases  it  does  not  appear  tliat  the  difference  is  eon- 
^ucMjs.  Of  three  hnndr<'<l  aud  forty-live  of  the  cases  to  which  I  refer 
alwe,  one  hundred  and  eighty-fuur  were  boys,  aud  one  hundrcxi  and  sixty- 
'WW'cre  girls.  In  adults,  however,  the  disease  is  prolably  more  fr«>queut 
ui  males  than  in  females. 

The  hereditar}^  influence  is  not  gi"eat :  occasionally  two  cases  are  met 
tt'tii  in  the  same  family,  but  this  is  rare.     In  the  cases  which  I  liave  ex- 
smined  tJiere  were  three  instances  iu  which  a  brother  and  a  sister  suiVcred 
from  the  disease,  aud  in  one  case  a  cimsin  also  had  anterior  poliomyelitis, 
one  of  the  instances   iu  whicli   a  brother  and  a  sister  were 
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attacked,  we  are  reminded  of  the  epidemic  reported  by  Conlier,  of  which 

I  shall  give  an  accomnt  later.     The  cases  were  as  follows  : 

Ridph  S.,  aiied  three  and  a  lialf  years,  mid  bis  sister,  two  year*  older,  were  heahbv 
until  July,  1886.  Th«^  girl  was  taken  sick  on  July  2,  with  fever  and  pain  all  over.  The 
temperature  waa  102**  F.  After  three  or  four  days  she  got  up,  but  was  lame  and  WHll<(<d 
stiffly  anil  with  n  limp  for  a  few  days,  after  which  she  recovered  fiilJy.  The  hoy  was  taken 
down  two  or  thrtn?  drtvs  later,  with  fever  and  general  soreness.  He  cried  with  the  pttlu  in 
his  limbs.  He  lay  on  n  lounge  for  three  or  four  days,  and  when  he  got  up  he  rould  nol 
walk  or  stand.  Both  legs  were  equully  aflected  at  first,  hut  in  a  few  days  the  riirht  leg 
b^'gun  to  improve  and  i^oon  recovered  entirely.  When  I  examined  him,  ten  months  aftiT 
the  attack,  he  was  able  to  walk  well  with  the  aid  of  an  apparalus  on  the  left  h'g.  He  could 
make  every  movement  with  his  leg,  but  it  was  weak  and  greatly  atrophied.  The  right 
thigh  measured  ten  and  a  half  inches,  while  the  lefl  was  but  eight  and  a  half  Inches.  Th»f 
muscles  of  both  legs  responded  to  the  felowly-inttirrupted  fanidic  current,  but  in  the  left  it 
required  a  stronger  current. 

Id  many  of  the  cases  there  was  a  history'  of  nervous  disease  id  the 
family;  in  two  instances  a  sister  had  chorea.  Diicheiine  reports  an  instance 
of  twin  brothers  who  were  stm til taneoiisly  attack eti  with  |Kiliomyelitis  ante- 
rior after  an  attack  of  measles,  atid  Seeligmiiller  rejKjrtwl  three  brothers  in 
the  same  family  who  were  affected  with  infantile  paralysis. 

The  season  of  the  year  is  a  most  cHinspiciions  fsidor  in  the  causation  of 
this  disea.se  in  children,^ — a  fact  to  which  1  called  attention  some  years  ago.* 

Of  the  throe  hundred  and  fifty  cases  above  quoted,  in  two  hundred  and 
seventy  the  season  in  which  the  attack  took  place  was  recorded  :  of  these 
there  were  two  hundred  and  thirteen,  or  78.8  per  cent.,  attacked  in  the  hot 
months  of  the  year, — that  is,  from  May  to  September,  inclusive  : 

Spring,       27  cases, — viz.,  Mareh 9  c^nes. 

April 4     " 

May      10     *' 

Month  not  stated  .    .       4    " 

Summer,  174     "  ••    June    .......  27    " 

July 62    •' 

AugUBt 65    " 

Month  not  stated  .    ,  30     •• 

Autumn,   59      "  "    September 29    " 

October 26     ** 

November 4     '• 

Month  not  stated  .   .        1  case. 

Winter,      10      "  *'     December 3  cases. 

.lanuary 4     " 

February ."!     " 

Tot^d 270  caws. 

The  a(\*ompanying  diagram  exhibits  the  relation  lietweeo  the  temjieni- 
ture  and  the  onset  of  the  attack  of  poliomyelitis  in  children.  1  have  bet^n 
enabled,  through  the  courtesy  of  the  C'liief  Signal  Offiwr  at  Washington,  to 
give  a  table  of  the  mean  maximum  temperatuiT,  the  relative  humidity,  and 


'  American  Journul  of  th«  Medical  Sciences,  April,  1875. 
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me  In  preparing  tlipse  tables,  as  well  as  the  other  statistical  work  in  this 
pa|3or. 

On  exarainiag  the  diagram,  it  will  be  seen  at  a  glance  that  the  eases  of 
infantile  palf^y  inereiLse  in  number  as  the  tenijjeratin'e  rises.     The  hifrhest 
point  rcaeht-il  by  the  tliermo meter  was  in  July,  in  which  mouth  the  maxi- 
mum temperature  was  84.6^  F.     The  maximum  ninnber  of  eases  nocui-s  in 
August,  when  the  temperature  was  but  little  lower  than  in  July.     Th< 
greater  number  of  cases  in  August  may  be  explained  in  two  ways, — fi 
because  the  intense  licat  of  July  has  prustratwl  the  children  to  such 
extent  that  they  more  readily  succumb  to  the  5j>ells  of  heat  which  follow 
and,  secondly,  in  August  the  relative  humidity  is  greater  than  in  July,  the 
figures  being  72.1  aud  68.6  respectively.     By  the  inran  ix>lative  humidity 
is  meant  the  mean  percenkige^  and  not  the  mean  aotmil  amowU,  of  moisture 
which  can  l>e  held  in  solution  at  the  mean  temperature  of  each  month, — 
the  amount  representing  complete  saturation  l>eing  indicat^xl  by  100.     The^ 
degree  of  humidity  does  not  show  any  influence  on  the  number  of  cases  o£^| 
infantile  paralysis  unless  associated  with  heat.     For  examjile,  the  rt^ative      ' 
humidity  is  highest  in  the  month  of  January,  when  the  mmiber  of  ca.se«  i&^ 
at  a  minimum.     Nor  does  the  range  of  temperature  ajijiear  to  have  an^^f 
bearing  on  the  disease.     The  greatest  daily  range  was  in  May,  in  which 
month  the  number  of  cases  was  comparatively  small. 

(towers  states  that  of  his  cases  two-thii*ds  were  attacked  between  June 
and  Septemlx-T,  The  same  fact  has  been  noted  in  poliomyelitis  in  adult?. 
Barlow  ^  lias  also  made  the  observation  that  a  large  proportion  of  cases  o^ 
this  disease  occur  in  the  summer. 

The  influence  of  heat  is  strikingly  shown  in  a  case  reported  by  Dye 
Duckworth  : ' 

A  child  two  find  ti  tmlf  yean?  of  a2;e.  aflier  exposure  to  sjrent  boat  on  a  steam boat-U rid- 
ing, became  pamlyzed  iti  nil  four  limbs,  but  the  pamlysis  wiia  subsequently  confined  tu  tl 
lower  extremities.  "With  the  onset  of  the  paralysis  ihe  pntient  became  dflirious  and  su 
fered  from  ano^-^Lhesia  and  teinponiry  parnlysi^  of  the  tsphinetera.  The  paralysed  muscti 
wa^^ted  rapidly  and  lo«t  raradic  enntniictility.  Treatment  wa*  bo^un  by  foradir.ation  on 
month  fmnv  xhi"  beginning  of  the  attack,  and  recovery  was  complete  three  months  later. 

One  of  my  cases  was  attacketl  after  long  ex{>osnre  to  the  sun  : 

Matje^ie  O'D.  was  wdl  until  nine  years  of  a-^e.  In  Auffust,  1873,  she  was  <»ne  dav 
exposal  vrry  niuth  U>  the  sun.  That  nisi^ht.  she  wa'*  taken  .sick.  She  had  no  delirium,  and 
hut  sli!T;ht  headiiche.  On  tht'  fifth  day  it  wa,s  found  ihnt  there  was  genemi  loss  of  power. 
There  was  no  loss  of  aen-sation^  and  no  trouble  with  the  bladder  oj"  bowela.  In  four  w«ela 
!fhe  began  to  move  the  arms,  and  in  six  weeks  she  bej^an  to  use  the  left  leg.  When  seen  at 
the  age  of  eleven,  the  right  leg  wiis  atrophied,  the  thjgh  being  two  inches  smaller  than 
left,  and  the  calf  one  and  three-eighths  inches  smaller^  than  it**  fellow.  The  knee  w 
contracted,  and  there  was  slight  pes  equinus. 


Exposure  to  cold  and  chilling  of  the  body  iindonbtedly  have  a  mark 

'  Regressive  Paralysis,  William  H.  Barlow,  M,D.,  Manchester,  1878. 
*  Lancet,  1877. 
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it  upon  the  prodaction  of  these  cases.  In  several  of  my  patients  it 
I  that  the  chilJ  had  been  sitting  on  a  stone  step  prior  to  the  attack, 
« that  it  had  become  chilltxi  after  overhmting,  Gowers  has  met  with  two 
owi  in  which  the  disease  folio weil  sitting  on  damp  grass. 

Ao  interesting  example  of  the  Influence  of  liot  weather  in  the  causation 
uf  this  dist-ose  is  an  epidcinic  of  infantile  paralysis  which  is  reportefl  by 
Cordier.'  This  author  saw  thirteen  cases  of  the  disease  during  the  months 
ine  and  July,  1885,  in  one  lucjility  of  a  district  containing  frt»m  foiir- 
kiindred  to  tit^een  hundred  inhabitants.  The  age  of  the  patients  was 
ftum  uoe  to  thirty  months^  boys  and  girls  l)eing  attacked  in  about  equal 
■imbersand  with  efpial  severity.  Almost  all  of  them  were  in  good  health 
IMTTious  to  their  attack  by  tiiis  disease,  to  which  four  succumbw]  on  the 
tibird  day.  Those  who  survived  showed  definite  and  characteristic  lesions 
of  iJic  aflTeetion.  In  almost  every  case  the  health  of  the  child  was  good 
More  tlie  onset,  which  was  without  pi-emonitory  symptoms. 

The  fever  was  variable  in  intensity,  the  extent  of  it  l>eing  apparently 
governed  by  the  gravity  of  the  disease  or  the  extent  of  the  lesions  in  the 
and.  O>nvulsions  occnrre<l  in  about  one-half  of  the  cases  ;  profuse  sweat- 
mf  was  also  ol>served,  and  was  pres<mt  in  all  except  the  four  fatal  cases. 
The  |iarai)'8is  was  present  in  several  cases  after  the  second  or  third  day, 
«lh<*r  in  the  lower  extremities  alone  or  in  all  four  extremities  at  the  same 
tinif. 

In  some  cases  the  neck-muscles  were  so  paralyzed  as  not  to  be  able  to 

iliistaia  the  weight  of  the  head  ;  in  other  cases  the  extent  of  the  ])aralysis 

v«)  8i>  great  that  the  children  were  unable  to  nurse  or  to  cry.     In  thi'se 

•^fn'  cases  the  l(»sions  were  not  limited  to  the  conl,  but  exfendeil  to  the 

Wb,  the  gray  nuclei  of  the  ventricles  Vicing  probably  involved  in  fatal 

•iftes.    In  the  four  fatal  cast^  deatfi  came  at  the  end  of  the  third  day,  the 

(utiiDts   l»eing    tlie   ytmugest   of  the   seri(»s.      In   those  which    recovewxl, 

pittlysis  did  not  disappear  with  equal  rapidity  in  all :  in  some  there  were 

ijnpruvement  and  gradual  disapi)earauce  of  the  |)aralysis,  which  finally  re- 

"•simd  fixed  in  a  single  muscle  or  group  of  musc-lcs,  while  in  other  cases 

,  liv*  and  deformities  remained, 

I  III'  aiitlior's  opinion  in  regarrl  to  thest^  cases  is  that  they  constituted  an 

•pKitniii'  identical  with  epidemics  of  diseases  whose  infectious  cliaracter  is 

tfl  nywgni/icd.      In   regard  to  the  infective  agent  in  this  disease,  it  is  l)o- 

♦"■"1  that  it  did  not  enter  the  organism  with  the  fiuxl  or  drink,  nor  by 

T''  nl.'ition,  but  with  the  air  that  was  inspired.     The  ]>ro|>agation  of  the 

''«;i-«   uiuj  tnice<l  frcmi  one  patient  to  another  aceoixling  to  the  datt^  of  in- 

1  nn<l  the  relations  wlilch  were  sustalnetl  between  the  difierent  fami- 

'  *  -iitfered.     The  contagious  character  of  the  disease  was  believed  by 

}i  -  have  been  demonstrated  by  the  fact  tljat  one  child  was  attacked 

^ity-mx  hours  after  a  visit  to  another  who  was  already  sutfering  from  the 
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'  Lyon  Medical,  January  und  Februury,  188d. 
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disease.  In  two  other  cases  a  boy  and  his  sister  were  exjwsed,  and  the  first 
evidences  of  the  disease  were  apimreat  only  eight  or  ten  hours  ailcrwards. 

While  these  cases  are  very  interesting,  the  facts  nre  not  strong  enougli 
to  warrant  us  in  aet*epting  the  author's  theory  as  to  the  infectioua  character 
of  tlie  aifeetion :  moreos'er,  he  does  not  rei>ort  any  poet-mortem  appear- 
ances. 

The  symptoms  in  this  epidemic  differ  considerably  iu  character  fnjm 
those  of  the  usual  form  of  anterior  poliomyelitis.  The  frequency  of  convul- 
sions and  the  fatality  are  unusual  in  this  disease.  These  facts  do  not  hinder 
us  from  acc^epting  the  opinion  that  these  were  casea  of  poliomyelitis,  for  it 
is  well  known  that  iu  all  epidemics  the  ordinary  tyj>e8  of  disease  change, 
being  more  severe  and  more  fatal. 

Not  unfrequently  over-exercise  in  a  young  child  has  preceded  an  attack 
of  poliomyelitis.  In  s^^vei-al  cases  which  have  come  under  ray  notice  there 
has  beeu  a  history  of  a  long  walk,  ai^er  which  the  child  set^med  mnrh 
fatiguetl  and  within  twenty-four  hours  was  attacked  with  this  disease.  The 
following  case  was  attaeketl  after  over-exertion : 

Hiss  J.  S.,  aged  scvent<»en.  nn  only  child,  has  alway»  had  gwid  honlth  up  to  th^  proMat 
troubk*.  During  th»»  whnlu  sumnuT  sht?  was  at  the  sea-shnre,  and  U»ok  m  grf'ut  d«:*«l  of  ft 
ercisc  in  wnlkin«:,  balhiui;,  and  duneing.  In  the  latter  part  of  Augu*t  slit*  went  up  to  Uw 
nujuntrtin.*,  itnd  soon  ufter  gc^tting  there,  oiio  evening  ufior  a  day  of  ujmsual  fuligne.  6he 
hud  stmn'  f<'V*T  which  con tinueil  during  the  nii^ht.  Tlie  ni*xt  rnornins;  t^he  ij-tt  up,  but 
found  she  wiLs  searcoly  able  to  walk ;  wonld  Imve  fnllen  hud  s^he  not  had  assistanfc,  and 
was  ht^Ipcd  bui-k  into  bed.  Il*'r  le^s  felt  a  litUe  nurtih.  The  loss  of  p»w^C'r  wii-«  not  on m- 
plete  at  Urst,  but  in  two  or  three  days  there  was  paraly&is  of  both  lower  extremities.  Tbwi 
the  arms  began  to  i:et  weak, — first  the  left,  then  the  right ;  and  at  this,  time  iherv  wa«  <x»n- 
sideroble  pain  in  thf  ri-jcht  arm.  The  right  arm  wa«  never  cimipletely  paralyzed.  For  on« 
day  the  los3  of  power  in  this  arm  was  considerable,  but  it  soon  recovered.  When  I  m* 
her,  September  20,  a  little  uv<  r  thn-e  weeks  aflor  the  onset  of  the  attack,  there  waa  compb'te 
loM  of  power  in  b  >lh  legs  from  llif  hips  down.  Seni3ati<m  was  nnaffecled;  knee-jerk  wa» 
absent  in  b<»th  lei^s ;  then?  was  no  platiiar  reflex  and  no  abdnniinal  reflex,  but  th*'  cpigajstric 
reflex  wa^  present.  The  right  arm  wa*  unaflVcted,  as  wa?  the  left  arm  exeept  the  thouldeiv 
muscles,  which  were  pamlyz;ed  nnd  she  w&s  unable  to  lift  the  arm.  Already  coosidemliltf 
atrophy  had  taken  place,  and  the  rau&cles  did  not  respond  to  a  strong  faradic  current  anJ 
respondt'd  but  feebly  to  the  galvanic  current. 

Iu  a  great  many  cases  whicli  arc  brought  to  a  physician,  the  friends  a 
inclinctl  to  trace  the  trouble  to  a  fail ;  but  in  most  instances  the  interv 
l>etween  the  fall  and  the  onset  of  the  attack  is  so  great  that  there  can  be  d 
relation  between  the  injury  and  the  disease.  Occiisioually  the  attack  dc 
follow  a  fall  so  closely  that  tticre  are  grounds  for  lielicving  that  the  injun 
was  its  cause.  In  two  of  my  cases  the  jmralysis  came  on  the  day  afte 
a  fall,  and  iu  three  cases  twtt  days  later.  Iu  one  case  the  child  had  a  fal^ 
in  which  thf  clavicle  was  bntkcu^  and  the  attack  of  |ioliomyelitis  camtf 
ou  three  weeks  afterwards ;  iu  another  case  the  child  fell  out  of  l)ed,  anc^ 
within  a  tew  days  afterwards  the  paralytic  symptoms  were  observed. 

Frnni  the  fact  tliat  the  disease  occurs  most  frequently  during  the  teeth- 
ing-period, it  seems  likely  that  there  is  some  influence  produced  by  deuti- 
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While  wc  do  not  believe  tliat  myrlitis  can  1m?  caus€<l  by  deiitftion, 

We  teething  the  nen'ous  system  is  particularly  susceptible  to  iinpre?*- 

Mftof  all  kinds,  and  it  is  well  known  how  frequently  reflex  convulsions 

and  other  disturbances  occur  at  this  time.     The  period  of  second  dentition 

i«  i»t  si)enally  liable  to  the  onset  of  this  affection. 

Long-continued  ill  health  seems  to  have  little  influence  on  the  production 

of  the  disease.     Most  of^  the  children  are  in  excellent  health  at  the  time 

of  its  onst^t,  but  a  number  may  have  been  sufleriug  from  summer  oompliiiut. 

ionally  it  follows  oonvalcscenee  from  some  aeute  disease, — for  instance, 

of  the  ejEanthems. 

the  three  hundred  and  fifty  cases  above  refprre<l  to,  in  twenty-eight 
'k  occurred  during  eouvalesceuce  from  some  auute  disease. 
Among  the  diseases  noted  are  measles^  seven  cases ;  rheumatism,  one 
;  srarlet  fever,   four  cases;  whooping-cough,  two;   cholem  infantum, 
ve;  and  pneumonia,  one  case. 

Climate  exerts  little  or  no  influeuce  on  the  production  of  the  disease, 
and  as  many  cases  occur  in  the  country  as  in  the  city  in  prop^jiiion  to  the 
population.  The  colr^red  race  is  not  as  exempt  from  this  disease  as  it  is 
from  chorea. 

Symptoms  of  the  Acute  Form, — As  a  rule,  the  patient,  who  has  been 

d  health,  is  seize<l  with  fever  and  vomiting  and  sometimes  diarrhnea. 

n-slless  and  fretful,  and  cries  when  moved  or  handled  as  if  there  were 

'«dit<*hc  and  hyijerffisthesia  of  the  surface.     After  a  few^  hours,  quite  often 

*ti  the  morning  folhiwing  the  beginning  of  the  attack,  the  child  is  fcnind 

■o  l)f  paralyzed  in  one  or  more  limbs.     The  fever  and  general  disturbance 

^sc  for  three  or  four  days.     A  few  days  after  the  subsidence  of  the  fever 

■^^1  general  soreness,  one  or  more  of  the  paralyzed  limbs  begin  to  improve. 

M^lwjth  legs  and  arms  liave  Ijieen  |mralyzeil  at  the  onset,  the  arms  are  the 

^*%t  to  recover.     By  the  end  of  tlie  se(T>nd  week  one  or  both  arms  can  be 

^^^  ikirly  well.     Then   improvement   begins   in  the   legs.     Some  of  the 

^twclcs  regain  power,  while  othei-s  remain  stationary.     After  the  fourth 

^^^••k  tlie  progress  is  slow,  ami  it  can  generally  l>e  determined  now  which 

***u*cles  are  doometl  to  be  |>ermanently  palsie<l.     There  is  no  loss  of  sensa- 

^•«>tj,  and   the   IdadcJcr  is  uuaffi'ctwb     Scton  (lie  paralyzixl   limbs  bi^in  to 

^*^*«^>hy,  the  muscles  shrink,  and  the  skin  and  sulx*utaneous  cellular  tissue 

^'^sunc  Oilherent.     The  surface  looks  blue  and  mottled,  and  the  temperature 

^  red.     No  Ixd-sores  occur,  however.      If  an  oleftrieal  examination  is 

■  .  it  is  found  that  after  a  fi'w  days  there  is  no  response  to  the  faradic 

•^TMitjUut  the  muscles  still  contract  to  the  galvanic  current.    The  muscles 

Wtt  become  c<3ntracted,  as  is  seen  in  4^rehTOl  jmralysis,  but  deformities 

t'"'  feet  occur  from  shortening  of  the  paralyzed  muscles,  owing  to  the 

a  in  which  the  f<x>t  hangs,  or  from  overact  ion  of  the  ojiponent  muscles. 

The  extent  of  the  paralysis  varies,  but  it  is  seldom  tliat  all  the  muscles 

"''  '-'h  legs  remain  completely  powerless.     In    some  cases  only  certain 

of  muscles  in  one  or  both  limbs  remain  |)aralyze<l,  and  tl»e  nattent 
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theu  stx)u  hepjiiis  to  walk  with  siipjwrt,     Tht?  following  case  Illustrates  the 
features  of  a  typiciil  rase  of  the  acute  form  of  this  disease : 

JoBPph  R.  L.,  aged  four  yearR,  was  seen  by  mo  November  18,  1874.  He  is  nn  onlj 
child.  Th«  fiithtT  dii'd  of  kidnpy-diseiise,  but  the  mother  is  living  and  healthy.  He  h  a, 
robust,  h<'tilthy-iofikiiijf  boy,  witli  light  hair,  blm;  eyes,  and  »<.>ui)d  l«^th.  Wa»  walking 
when  firte^n  mojilhej  old,  and  wus  in  gfxxi  hetilth,  except  that  h<-  wiis  tci'thlng.  One  d»y  in 
July  he  was  seized  with  vomiting  and  fever,  which  la:*ttd  thive  or  fuiir  days;  at  lb'-  •  rn! 
of  that  time  he  wag  found  to  be  campli-tely  paralyzt^d  in  b^th  let^s.  He  bad  no  convul'i  i>, 
and  there  waj*  no  loss  of  power  in  the  bladder  or  ivctum.  I)urir!if»  the  time  that  the  fev^-r 
lasted  he  seemed  to  be  uneoiiseious,  but  screamed  wheu  lifted  ot  h>indb*d.  In  two  weeks 
the  ri^^lit  1e^  regained  entire  strength,  but  the  left  did  not  Improve,  and  fur  a  month  br  wim 
weak  and  feeble. 

Pjrfieni  Siafe. — There  is  no  difference  in  the  length  of  the  ]^»,  but  the  left  fool  U  one-  , 
quarter  inch  shorter  than  the  right.  The  right  lo^  U  stronij  and  well  developed,  hut  the 
left  h  small,  flabby,  and  I'old.  There  is  absolute  loss  of  |Ktwer  in  nil  the  muscOe«  fn<m  the 
hip  down,  except  in  the  flexors  of  the  leg:,  in  which  ihert'  is  slight  tnovfment.  He  can 
walk  without  a-^^ir^tJifio',  but  the  lei;  is  simply  swung  around,  and  when  he  bears  any  weight 
uptin  it  thiTu  is  grL'nt  refurvation  of  the  knoe.  The  lePt  thigh  is  eight  and  a  half  inches  in 
oi  ream  fere  nee,  the  right  ten  inches  ;  the  left  culf  is  six  and  three-quarter  inches  in  circum- 
ference^ the  right  eight  inches.  The  tenipeniture  of  the  letY  *ule  I*  69"  P.,  of  the  right  78', 
of  the  left  calf  74°,  of  the  i-ight  84**.  Tlie^e  temperntures  were  tiiken  in  a  room  where  liw 
thennometer  st'vjd  at  70*"  F.  The  muscle**  of  the  left  leg  do  not  respond  to  m.  strong 
farndic  current,  but  a  fiftj'-cell  galvnnie  current  produces  good  contraction. 

Symptoms  of  the  Subacute  or  Chronic  Form. —  In  this  variety 
the  child  hiis  littk  fever  or  eoustitutioual  distiirbauee,  and  the  onj^et  ol*  the 
paralysis  is  gradiiai  The  los«j  of  power  shows  itself  as  a  weakness  in  one 
leg,  the  child  rini[}ing  for  a  few  days  and  getting  wor^ij-  hy  degrees.  In  a 
week  or  longer  the  paresis  extends  to  the  other  leg,  and  in  the  course  of  ft 
few  days  more  b<tth  legs  are  more  or  less  eonipletely  paralyzed.  Afters 
stationary  periml  of  a  few  weeks  regression  takes  place,  as  it  does  in  the 
acute  furin,  some  of  the  muscles  recovering  power  completely,  while  odiera 
remain  palsied. 

Growers'  considers  the  subacute  form  very  rare  in  children,  and  ray* 
that  in  it  there  is  no  regression,  but  a  steady  progression,  of  the  iiandysis. 
lie  is  certainly  mi.stakeu  in  this,  for  cases  are  met  with  in  which  there  is 
a  history  of  gradual  onset  of  the  paralysis  followed  by  return  of  jwwer. 

For  example,  n  boy  whom  T  paw  at  the  Infirmary  for  Nervous  Di<-eascs  was  well  m'W^ 
active  until  the  age  of  two  years.     In  July,  1874,  it  was  noticed  that  he  was  lam*  in  ^^^ 
right  leg,  then  he  became  weak  in  lx4h  legs,  and  later  both  anna  and  the  Iniok  ti«ciinieK     *** 
feeble  thnt  ho  cnuld  not  sit  wp.     This  condition  came  aluout  in  four  weeks.     During  l^-^''* 
time  he  had  a  little  diarrhnen,  but  no  fever  was  observed.     At  the  end  of  eight  or  tt 
week-  he  had  completely  l<«t  power  in  the  legs,  hut  not  wholly  in  lh»'  arms.     Ab<>ut 
months  biter  he  began  to  regain  power  in  the  leg*.     When  seen  in  March,  187S,  ri]_ 
months  nllcr  the  Jittack,  the  left  leg  bad  n-gniucd  all   the  movenifnts,  but  it  txiuld  not  X* 

i*upport  the  weight  nf  the  b*>dy.     The  right  leg  was  powerleiM,  but  the  foot  could  bo  fee  ■    •■■'•'rj 
flexed  and  extended. 


lill 


Erb*  reports  a  case  somewhat  of  this  kind  : 


^  Diaea«et  of  the  Nervous  System,  p.  273. 


'  Bnuo,  1888. 


A  girl  of  six  begun  to  hnve  pnmlysis  of  the  right  leg;  it  eanie  on  grBdually  in  July, 
«nd  in  two  week*  it  hud  extended  to  the  left  foot.  In  Ati^ust  thorp,  wa*  eoniplett?  motor 
paralysis,  without  any  disturhunce  of  sensibiltt}'.  After  a  course  of  electrieiil  twiutment, 
power  of  motion  begun  in  iho  poronei  muscluji  in  November,  and  by  January  the  diild 
wa6  able  to  wtilk  and  the  eleetricul  reiiclion^  were  norrnuL 

Symptoms  in  Detail. — ^Therc  are  s<?ldom  any  prodromes.  SometJtnea 
a  child  shows  a  dlshioliuatiou  to  walk  or  to  stand  for  several  days  before  an 
attatrk,  or  he  may  have  been  merely  '*  droopy"  and  inactive  for  a  fvw  days. 
A  j>atient  of  ISeeligmiiller^s  suffmHi  from  rnk^rrnitteut  muscular  contractiuus 
for  six  mouths  before  the  oiiset  of  the  paralysis. 

The  disease  may  be  divided  into  four  stages  : 

1.  The  initial  stage,  in  which  the  paralysis  is  increasing.  This  may 
last  from  a  few  hours,  in  the  acute  form,  to  some  weeks,  in  the  subacute 
variety.  Occasioually  there  is  no  initial  stage,  the  jmralysis  coming  on 
abruptly. 

2.  A  stationary  period,  which  may  last  from  one  day  to  a  month  or  even 
longer. 

3.  The  stage  of  regression,  which  is  the  characteristic  feature  of  the 
disease.  During  this  time  the  paralysis  leaves  certain  parts,  but  other  parts 
remain  powerless.     This  stage  lasts  from  one  to  six  mouths. 

4-  The  chronic  stage,  in  \>h[eh  the  muscles  atrophy  and  undei^  fatty 
deg\^iiemtton,  contractures  take  place,  and  the  limb  ceases  to  grow%  and  be- 
comes ifiUl  and  mottled  in  ap]>earance.  Sliglit  and  gradual  improvement 
takes  jilae^.^  in  this  time  and  may  go  on  for  many  mouths,  but  usually  at  an 
almost  imperwptible  rate. 

There  are  several  modes  of  invasion.  First,  the  attack  may  be  abso- 
lutely sudden,  coming  on  without  warning  or  previous  sickness.  In  one 
of  ray  patients  the  child  was  at  play  and  there  was  a  sudden  loss  of  power 
in  the  legs. 

The  following  cases  show  how  abrupt  the  onset  may  be : 

Lewis  S.,  aged  two  years.  The  youngest  of  six  children,  the  others  being  healthy 
Well  until  S<?ptettiber,  1875,  at  thirteen  mouths,  with  the  exoeption  «f  on  attack  of  "  nUm- 
mer  complaint"  ju^t  previous.  tJne  day  while  playing  on  the  floor  his  older  bi-other  noticed 
him  fall  nver,  and  on  exarninHtion  found  that  tlu^rt'  was  complete  loss  of  musycuhir  power 
in  the  kft  leg  and  partitil  loss  in  the  left  arm.  He  bogan  ti>  u^  the  ann  in  a  week,  but  it 
was  a  month  before  he  could  sit  alone  or  draw  up  the  leg.  On  the  dsy  of  the  attack  he 
had  fever  and  erietJ  when  handled.  There  was  no  retraction  of  the  head,  and  no  bladder- 
trouble.  The  fever  dii^appeared  in  a  day  "r  two,  hut  the  aoreness  tet  the  touch  lasted  f<»r  a 
otuple  of  weeks.  When  examintHl  iilmo«t  a  year  later  the  leg  had  improved  but  little. 
Th<-'  chief  loss  of  power  was  in  the  flexors  of  the  foot. 

William  McC,  sged  two  and  a  quarter  years.  About  the  middle  of  August,  1877,  nn 
a  very  hot  day,  be  hud  Ixien  playing  in  «  damp  yard.  Tliut  evening  be  vomited  and  bad 
fever.  Two  days  later,  while  running  about,  hie  tni>ther  noticed  Kudldeii  bisiior|M>wer.  The 
paralysis  wa**  general  and  oimiplete.  For  two  weeks  he  was  unable  Ut  sit  up.  Then  ho  began 
to  UjSre  hifi  arms,  and  .'oon  nfter  to  git  up  and  to  us^e  hiti  left  leg.  On  examination  ivc  weeks 
afler  the  attack  the  right  leg  was  etill  paralyzed  ;  he  could  move  the  toes,  but  could  move  no 
other  muscle.  There  was  no  response  to  the  farad ic  current,  but  twenty  celU  galvaitie 
current  gave  good  respttnse,     Twy  years  later  there  wa*  power  to  swfng  the  leg  from  the 
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thigh.     There  wns  still  Inhil  loss  In  the  (urad 


I  WflS 

to   the   pilvHiiK" 


rurrvnt. 


current,  mii«I  the  reaction  of  degeneration 
Twenty   cells   pnxluced    contractions   AnClC> 


was   present 
KCIC. 

Walter  M.,  aged  seven.  When  four  years  old,  on  April  11,  iifler  walking  Lii  the  »uu 
from  nine  a.m.  until  two  p.m.,  he  came  home  wulking  badly  find  complaining  of  pain  iii  the 
hack.  That  ni^jht  he  had  some  fever  wnt]  delirium,  hut  no  eonvulnions.  Next  day  he  con- 
tinued unwell.  Hiid  epistuxin  und  pnin  in  i\w  leA  brow,  lie  hud  !H)nie  pttin  and  fiOT«ne*4 
in  the  extremities.  One  day  hiter,  while  slitting  on  ii  trunk,  at  nine  A.M.,  he  suddenly  fell 
olJ",  and  was  found  puntlyxed  in  all  hit*  limbs.  He  wa.s  not  unconscious.  His  n»*ck  hh^ 
Ptift',  und  tenderncnA  un  movement  lusted  two  weekn.  In  one  week  the  nrnis  bcj^an  iv*  iin- 
ppove,  und  in  three  we<:tkshe  could  u.'.e  the  left  leg.  When  seen  three  yenr6  later  iheiv  wm>» 
l<»ss  of  power  in  the  extensors  of  the  right  foot  and  In  the  tlexon*  of  the  left. 


In  a  considerable  number  of  cases  the  child  is  found  to  be  paralyzed  iu 
the  morDiiig  after  a  qntet  night's  sleep.  Iu  the  majority  of  eases,  however, 
fc-ickuess  of  some  kind  pix'(;*'d<'s  the  attack  for  a  few  horn's  or  days. 

In  two  hundred  and  lif'ty-lbur  of  my  eases  in  wlitoh  the  child's  eonditioi 
vvjis  noted,  iu  one  hundi-ed  and  seventy-eight  the  attack  was  preceded  by 
indisjjositiou  of  some  kind  ;  in  forty  no  sickness  was  observed  inime<liate[ 
iMjforc  tlie  attack  ;  in  thirty-six  it  is  not  stated  whether  tliei*e  was  sickncas 
or  not.  In  one  hundred  and  thirty-two  of  the  cases  in  which  sickne« 
was  oljserved  preceding  the  attack  the  most  conspicuous  symptoms  were  as 
follows : 

Fever 57 

Fever  and  chilb 5 

Fever  and  diarrhceu 8 

Fever  and  vomiting     ,    . 21 

Fever  with  vomiting  and  diarrhcea 10 

Voiuilinf^  ulone 8 

Ditirrhceu  alone 12 

Vomiting^  and  diarrhoaa 7 

Muscular  hypenesthesUk 9 

Toud lia 


In  two  cases  several  lumbrieoids  were  passed  after  tlie  admimstrntia 
«»f  a  vermifuge  at  the  time  of  the  attack. 

The  length  of  time  between  the  discovery  of  the  paralysis  and  tl 
Iteginning  of  the  general  constitutional  disturljance  varied  considerably 
the  two  hundred  and  fifty-four  cases  in  which  it  was  noted  : 

Immediatelv  after 42 


•* 


One  day  arter 
TwM  day*  after 
Three  dayt  after 
Fnurdnys  after 
Five  davR  after 


♦'Sevorid*  day*  after 
One  week  after 
Twn  week:*  after 
Three  weeks  after 
Four  weeks  ufler 
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Five  weeks  after 1 

Seveml  weeks  after 6 

Two  to  seven  inotiths  after 8 

Uncertuin, — thnt  is,  often  it  waa  not  noted  until  the  child  began  to  walk  32 

Befaru  any  eymptoma  .    , .,,,,.,..,,.....  8 

Kot  stated 46 

Tritul ,    264 

A3  to  the  diameter  of  the  fever  preceding  these  attacks,  it  varies  in 
intenaity.  Sometimes  it  is  very  slight;  occasionally  it  rises  several  degrees 
al>ove  normal.  lu  a  patient  of  Barlow^s  the  tetiiperat lire  was  104°.  There 
is  no  relation  between  the  intensity  of  the  fever  and  the  degree  of  the  sub- 
sequent i>araly8is,  as  in  some  of  the  most  complete  cases  of  j^iaralysis  the 
primary  tever  has  been  very  slight.  Convulsions  oeeiirred  during  the  initial 
fever  iu  but  a  small  pr<iportiou  of  my  cases.  Of  three  hundred  and  fifty 
oaseS;  in  one  huudrfd  and  ninety-four  there  were  no  convulsions ;  io  thirty 
I'onvulsious  oecurretl ;  and  in  one  hundred  and  twenty-six  it  is  not  stated 
in  the  notes  whether  convulsions  occurred  or  not. 

In  Seeligmijller's  i-ases,  canvulsions  occurred  in  ele%'en  out  of  sixty- 
seven  cases.  Dnchenne  reports  thirteen  out  of  seventy  ;  Heine,  nine  out  of 
eighty-six. 

The  ct>nvulsions  are  usually  slight,  but  occasionally  they  are  severe  and 
general.  Delirium  may  follow  the  convulsion  for  a  time,  but  this  is  unusual 
except  in  older  children. 

As  already  remarktHl,  the  time  which  elapses  atlcr  the  onset  of  the 
general  symptoms  before  the  paralysis  has  been  observed  varies,  Fre- 
(piently  the  seventy  of  the  symptoms  has  been  so  great  that  the  patient 
has  been  unaljle  to  make  any  etfort  to  move,  and  the  paralysis  may  have 
existcnl  for  sume  time  l>efare  the  parents  or  friends  have  observed  it.  As  a 
nde,  when  the  patient  becomes  convalescent  and  attempts  to  get  up  it  is 
found  that  one  or  more  limbs  are  paralyzed.  In  the  most  extreme  form  of 
jKdioinyelitis  the  patient  fs  unable  to  move  hand  or  foot,  or  even  the  head, 
and  very  frequently  in  this  condition  the  paralysis  is  overlooked  because 
the  inability  to  move  has  l)een  attributed  to  general  weakness. 

In  titly-seven  of  my  three  hnudretl  and  titVy  cases  there  was  paralysis  of 
all  four  limbs  at  the  onset,  and  in  twenty-two  of  these  thei'e  was  paralysis 
of  the  trunk  and  neck  muscles  as  well. 

Some  writers  speak  as  if  at  tlie  very  oni^t  all  the  extremities  were 
always  palsied  and  rapid  regression  took  place,  but  I  am  sure  this  is  not  the 
case.  The  paralysis  may  be  absolutely  raonoplegic  from  the  onset,  and 
indeed  even  a  single  group  of  muscles  only  may  be  jmralyzcd. 

In  a  patient  win  mi  I  had  tlie  opportunity  of  seeing  the  day  after  the 
attack  there  was  paralysis  of  the  right  arm  alone.     The  case  is  as  follows  : 

Jereroiab  D  ,  aged  one  year.  Wa*  seen  August  9,  1876.  The  day  previom  it  was 
found  that  he  could  not  use  his  right  ami.  The  child  had  been  sick  for  Htme  dayn  with 
fever,  ajid  w&s  nervouji,  but  did  not  crj-  when  ho  was  moved.     He  had  eight  incisors,  and 
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the  (j^uras  over  the  molars  were  not  swollen  or  tender.     The  bt»web  bud  been  undisturbed, 
but  he  vomited  two  or  three  days  before  the  p&ralysis  came  on. 

On  exumiuation  be  wus  found  to  be  h  healthy,  well-nourUbed  child.  There  was  no 
spinul  tendeme»»6  or  gyneral  hypentstliefiia.  Ho  eould  move  the  fingeni  of  the  right  hand 
and  flex  the  wriijit,  but  could  not  exieiid  it,  nor  could  he  move  the  rest  of  the  arm. 

The  extensors  of  the  wri-^t  re^jMnidwi  t*  two  inches  secondary  induced  current,  but  it 
took  three  inches  to  causae  the  biceps  to  contract,  and  the  delUjid  and  triceps  did  not  re^|K>Q4i^H 
at  all  t<T  the  farad ic  current.    These  niufclea  could  be  made  to  contract  by  thirty  cell*  gal^l 
vank,  the  current  being  reversed.  ^M 

The  patient  wad  under  treatment  and  observation  for  a  year.  On  September  7,  1877^| 
the  following  note  was  made:  ''Slight  power  of  movement  exists  in  the  triceps,  but  non^H 
in  the  biceps.    The  scapular  muscleg  are  wasted."  ^^ 

This  WHS  one  of  the  rare  cases  where  the  muscles  of  the  forearm  escape  when  the 
upper  arm  is  paralysed.  ^m 

The  most  frcHjuent  form  is  where  both  legs  only  are  paralyzed  at  the 
onset  In  the  cases  which  I  have  tat)ulated  the  following:  is  the  (llstributlon 
of  the  paralysis  at  the  onset,  and  also  at  the  time  when  the  patients  applied 
for  treatment ; 

Pakts  ArrBCTXD  at       PAam  ArFECTED  warn . 

TUE  ONtJET.  £XAIlI»i£P. 

Both  legs 107  92 

Ri^ht  leg eg  99 

Left  leg 62  82 

Left  arm  and  left  leg  (hemiplegic  form)   .   .      14  6 

Right  arm  and  right  leg  (           "          )    .    .      12  9 

Left  arm  and  right  leg 1 

Right  arm  and  left  b^g 1  1 

Both  lege  and  right  ana    ......                6  6 

Both  k'gs  and  left  arm 4  2 

Both  legs  and  one  arm ,    ,    .       .  .  1 

Both  arms 1  3 

Sight  arm 5  4 

Left  arm  ...                  8  7 

Amw  and  legs 35  16 

Arm*,  legti,  and  trunk .22  9 

Not  stated .10  12 

Total      350  850 


A.S  yet  we  have  not  had  snflfteient  wrajietent  rvltservation  during 
initial  ata^  of  the  di.sea.se  to  know  the  exact  ehatiu-ter  of  the  paralvsis  at 
the  onset.  Bat  few  cases  have  been  recognissed  by  the  attending  physician 
at  the  l>eginntng ;  in  faet^  in  the  liirjre  majority  of  cases  the  physician  has 
not  been  called  in  nntil  after  the  paralysis  was  observed  by  some  of  the 
family.  In  one  or  two  instances  which  have  come  under  my  own  ob- 
servation, in  which  there  was  a  physician  in  attendance  dnrinp:  the  initialjH 
symptoms,  t!ie  paralysis  was  not  observed  until  after  t!ie  febrile  symptoms™ 
Iiad  subsided. 

The  original  extent  of  the  paralysis  does  not  by  any  means  correspond 
to  the  extent  of  paralysis  observed  later,  because  within  a  few  days  from 
the  onset  recovery  takes  pbce  in  certain  of  the  affected  limbs,- — regrcaaion, 
as  it  is  called. 
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Certain  of  tbc  raiisclos  swm  always  to  csfajx*  paralysis  :  paralysis  of 
the  facial  muscles  is  rare,  aud  the  musi'les  of  the  eyeballs,  cans,  and 
larynx  always  oseaj^e,  as  do  the  diaphragm  and  the  intercostal  mnscles. 
This  fact  explains  the  absence  of  any  interference  with  respiration.  In 
the  adult  form  of  this  disease  facial  paralysis  is  sometimes  ol>served  ;  I 
have  met  with  it  in  one  instance  myself,  aud  in  this  case  it  was  double, 
Seguin  reports  a  similar  ease. 

The  regression  of  the  original  paralysis  is  remarkable  and  very  intei-est- 
ing.  In  a  few  instances  complete  recovery  seems  to  take  place  in  all  the 
affected  parts.  For  example,  in  the  so-called  temporary  jMaralysia  of 
Kennefly  and  Frey '  there  is  complete  motor  paralysis  of  all  the  mnsclcs 
of  the  trunk  and  exti'eniities,  folhtwed  in  a  few  days  by  ixfovery  aud  no 
trace  of  the  paralysis  remaining.  This  form  of  the  disease  is  very  rare, 
but  Kennedy  Reported  several  examples  coming  under  his  own  nbsc^rvation. 

Barlow  re|wrts  the  case  of  a  lx»y  who  at  the  age  of  five  months  was 
affected  with  universal  paralysis  but  recovei-ed  entirely  except  in  the  extensor 
lougus  digitorum  of  the  foot. 

Although  these  exceptional  cases  do  oecur,  it  is  far  more  eoraraon  to  find 
tliat  the  regression  of  the  paralysis  is  only  partial. 

Laboixle'  has  recorded  a  case  in  which  there  were  no  fewer  titan  thrt^ 
separate  attacks  in  the  same  child.  There  was  complete  regression  after 
the  first  two  attacks,  but  af\er  the  third  the  paralysis  was  jxTnianenL 

1  have  seen  a  case  like  Laboide's,  The  imtient,  a  girl  of  eight,  had  an 
attack  of  jiaralysis  affecting  Ixtth  the  arms  and  legs,  in  July,  1888«  8he 
waked  one  morning  with  both  legs  paralyzeil.  The  arms  were  unaffectetl 
at  first,  but  after  four  or  five  weeks  they  became  gradually  palsied,  so  that 
finally  she  c«nld  not  use  them  at  all.  In  two  or  three  months  she  began  to 
nse  the  arms»  aud  by  November  of  the  same  year  she  was  aide  to  walk 
about.  She  continued  to  improve,  and  during  the  following  year  and  a 
half  her  mother  says  that  she  was  as  well  as  ever,  except  that  the  right  leg 
remained  weak  and  she  swung  it  in  walking.  In  June,  1890,  there  was  an 
attack  of  general  muscular  weakness,  but  this  lasted  only  a  day  or  two« 
Two  weeks  later,  that  is,  abont  July  1,  she  began  to  lose  power  again. 
The  paralysis  came  on  by  degrees,  beginning  in  the  legs  and  extending  to 
tbe  arms.  By  August  I  she  was  paralyzed  in  both  arms  and  leg's,  and  the 
trunk  muscles  were  so  weak  that  she  oonld  not  sit  alone.  At  times  she 
could  not  support  the  h«id. 

She  was  now  admitted  to  the  Infirmary  for  Nervous  Diseases,  and  there 
was  found  wasting  of  the  arm  and  leg  muscles.  Inability  to  sit  alone,  and 
to  move  hands  or  feet;  the  knee-jerk  wai<  absent;  muscles  did  not  rcsjwnd 
to  the  farad ic  current,  and  tlie  galvanic  current  showed  the  reaction  of  de- 
generation.    The  sphincters  were  unaffected,  and  sensation  was  good. 


1  Dublin  Quarterly,  1850;  Berlin.  Klin.  Wnch<?n*cbr.,  187i. 
»  Be  Im  Purulyaie  de  I'Enfiiiice,  Paris ,  iHtJl,  p.  36. 
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It  is  notircaljle  how  miirli  moit*  frecjueiit  the  paralysis  is  in  the  lower, 
than  in  tlit'  iipi>er  exti^>mitics.     By  rofcivnct'  to  the  table  on  page  696  ii 
will  l>e  8efn  that  of  the  three  hundixMi  and  fifty  cases  the  paralysis  was  coi 
fiiioil  to  the  arms  alone  in  hut  fourteen  instances,  while  it  frequently  attacked 
either  one  lei;  alone  or  both  legs. 

The  heniiplegic  form,  although  rai^e,  does  oeeiir,  as  is  shown  in  the 
table,  where  there  are  twenty-six  instances  of  this  variety  of  the  disease, 
Of  these*  twenty-six  cases  of  tlie  hemi[ik*glc  form  fourteen  occurred  on  the 
lefl  side  and  twelve  on  tlie  right  side.  Even  a  eross^nl  variety  of  hemiplegia 
may  occur.  There  is  one  example  of  it  in  my  table,  in  the  table  of  Du- 
etieune  tliere  are  two,  and  Seellgmiiller  has  rejiorted  one  instance  of  this 
variety  of  paralysi;?. 

The  one-sided  paralysis  of  poliomyelitis  is  readily  distinguished  from  a 
cerebral  hemiplegia  by  the  fact  that  fa<'ial  iiaralysis  is  nirely  associated  with 
it,  by  the  absence  of  unconsciousness,  and  by  the  elwtrioal  reactions,  and 
also  by  the  fact  that  there  are  no  secondary  crjntractions  in  the  uppT 
exti'emities  in  poliomyelitis,  while  in  cerebral  hemiplegia  they  alm<«t 
invai'iably  occur. 

In  one  of  my  cases  the  original  paralysis  was  confined  to  ImjiIi  arm^s, 
and  did  not  affect  the  trunk  or  the  lower  extremities :  this  case  was 
like  one  reported  by  Seel igra ill ler.  In  his  case  the  paralysis  occurred  at 
the  age  of  seventeen  months,  and  attacketi  the  arms  only,  but  never  re- 
treated from  them.  At  four  ycai-s  of  age,  when  the  patient  was  seen, 
the  arms  were  much  atrophied  and  famdic  ct^utraetility  iu  the  mtiadet. 
was  lost. 

The  paralysis  may  lie  confined  to  a  single  group  of  muscles  fmm  the 
very  outsstart,  and  when  only  one  group  is  aflected  this  is  most  likely  to 
Ije  tlic  ficxors  of  the  foot ;  sometimi'?^  the  deltoid  alone  is  paralyzed,  and 
occasionally,  after  the  regression  of  the  paralysis  from  the  upper  extremity, 
the  mii.st-les  of  the  hand  alone  are  foimd  to  Ix'  paralyzeil. 

The  maximum  extent  of  the  paralysis  is  usually  reached  in  from  one  to 
four  days:  oa-asionally  it  takes  a  much  longer  time  Ibr  its  development  to 
occur,  and  when  it  does  not  reach  its  height  until  after  a  week  it  may  U' 
rt^giir(icd  as  a  subacute  variety  of  the  affection.  The  following  case  illtis- 
trates  an  example  of  the  disease  in  which  all  the  extremities  were  affected 
at  the  onset : 


« 


Aliee  S,,  as^od   three  years,  had  good  health  until  tho  middle  of  Jane,  1889; 
nttackcd  one  nii^ht  with  diarrhcerii,  voraiting,  iindl  fever.     The  next  day  there  wu  < 
tihlf  uiusc-uiHr  twitching,  but  there  wwre  no  convulsions.     She  seemed  weak  and  ] 
and  took  but  little  notice  of  what  was  going  on  jibout  her.     The  fever  continued  6*vi«r 
days,  duriiii?  which  time  she  was  sore  to  ihe  touch,  even  complaining  of  the  weight  of  the 
bpdclothes,  and  cried  when  she  wa»  moved.     In  a  day  or  two  it  was  found  that  she  did 
not  attempt  to  move  the  arm  or  leg  or  lift  the  head.     In  two  weeks  «he  be^n  to  HM  h*J 
arms  and  sit  up.      In  three  or  four  we^-ks  ^he  l>egan  to  use  the  left  l^.      At  tbe 
of  thirteen  weeks  I  examimni  her  iind  kmnd  that  there  wa«  compleie  ««e  of  both 
She  could  sUind  «^u  the  left  leg  and  Ui^e  it  lively,     ^^he  CQuld  flex  slightly  the  tuea  u/  I 
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right  fxit.  but  could  not  flex  or  exU-nd  the  foot  or  the  leg,  Sbo  could  mr>ve  slit;litly 
the  flexiira  and  extensore  of  the  thigh  ;  the  knee-jerk  was  normal  in  the  left  aide,  but 
nbsent  in  the  right  side. 

h  Tlte  paralysis  usaally  remains  stationary  from  one  to  six  weeks,  and  then 
nt^gressiou  begins.  It  may,  however,  begin  to  decrease  after  two  or  three 
days;  and,  again,  recovery  may  not  begin  for  three  or  four  months^  As  a 
ride,  however,  if*  regression  does  not  begin  in  two  months  it  is  nut  Hkely 
tf>  <K.H'Mr.  The  first  imjyrovement  ii.sually  takes  place  in  the  parts  last 
affected,  and,  as  a  ride,  cxtt*nds  until  all  the  parts  have  recovereil  extH/pt 
those  which  are  to  be  permanently  paralyzed.  Within  two  or  three  weeks 
distinct  wasting  of  the  niusck's  begins  :  the  muscles  are  flabby  and  without 
tctne  from  tlie  first,  but  very  soon  the  atrophy  begins  and  rapidly  increases 
until  the  sha|>e  of  the  limb  is  greatly  changed.  In  fat  children  the  appear- 
ance of  the  limb  is  not  so  much  altered,  but  in  all  cases  there  is  gi*eat  dif- 
ference in  the  size  of  the  limbs.  In  a  child  three  years  of  age  them  may 
be  as  much  as  an  inch  of  difference  in  the  circumfei'ences  of  the  calves  of 
the  legs. 

In  the  paralyzed  limb  tliere  is  not  only  atrophy  of  the  muscles,  but 
also  arrest  of  growth  in  the  bone.  In  the  course  of  a  few  months  the 
limb  becomes  notably  shorter  than  its  fellow.  In  the  case  of  the  lower  ex- 
tremities this  is  very  niarke<l ;  and  it  is  noticeable  not  only  in  the  length  of 
the  teg,  but  also  in  the  length  of  the  foot.  Afler  a  very  few  months  the 
foot  is  found  to  Ije  much  shorter  than  the  unaffected  one,* — a  difference  of 
fmm  one-half  to  tlu'ee-ipiarters  of  an  inch  l>eing  noted  in  many  cases. 

Other  changes  occur  in  the  nutrition  of  the  affected  {jart.  The  skin 
becomes  adlicR^nt  to  the  connective  tissue  underlying  it,  and  when  one 
attempts  to  pinch  up  the  skin  it  cannot  be  separated  from  the  tissue  as  in 
a  healthy  skin,  but  the  whole  mass  is  brought  up  together. 

The  tempciaturc  of  the  limb  is  very  much  lowered,  there  frec|ucutly 
being  two  or  three  degrees'  difference  betwe(^n  the  s<juud  and  the  paralyzixl 
limb.  In  one  case  which  I  examined,  in  which  there  was  paralysis  of  the 
left  leg,  tlic  tcmpcratuiv  of  the  left  calf  was  74°,  while  that  of  the  right 
was  84**, — a  diMerence  of  ten  degrees.  The  shortening  of  the  limb  and 
foot  cannot  be  considered  as  due  to  atropliy  of  the  bone,  since  in  adults  no 
sufli  I'hangc  ocenra;  it  is  merely  a  retardati<m  of  the  growth.  Seelig- 
muller  ha**  observed  an  actual  elongation  of  the  limb  in  some  cases,  which 
he  ast*rit>eil  to  the  fact  that  the  growing  epiphyses  suffered  traction  instead 
of  the  normal  i-ompression, 

The  joints  that  de^ieud  for  their  sup|x>rt  on  the  tendons  that  |>ass  over 
them  l)ct^ome  relaxwl,  and  the  limb  may  aj>pcar  elongated  from  this  muse: 
for  example,  in  jiaratysis  of  tlie  shoulder  muscles  the  head  of  the  humerus 
drops  out  of  the  glenoid  ttivity  to  a  nmsiderabic  extent. 

The  circulation   in  tlie  afit-cted  limbs  is  greatly  disturbed,  the  capil- 

ry  circulation  Ijcing  sluggi.-^h,  giving  rise  to  a  dusky  purplish  hue  of  the 

skiu.     Very  frequently  the  surface  has  a  mottled  appearance,  eveu  in  warm 
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weather.     There  are  never,  however,  any  bed-sores,  ulcer&tions,  or  extreme 
trophic  changes  iu  the  skin. 

Diirlog  the  acute  stage  of  the  primary  symptoms  the  child  usually  com- 
plains of  pain  and  soi'eness  in  the  extremities  and  trunk ;  when  moved  or 
lifted  he  fre<iuently  cries  out  with  pain.  Tliere  is,  however,  no  tenderness 
on  pressure  over  the  spine,  and  no  hyperie*?thesia.  AVith  the  febrile  symp- 
toms the  pain  and  soreness  usually  pass  away.  There  is  seldom,  if  ever, 
any  loss  of  sensation  during  the  initial  symptoms.  It  is  possible,  thonghi 
that  this  may  occur  and  escape  detection  bt^nuse  it  has  not  been  speciall) 
looked  for ;  but  there  are  no  cas<^  recorded  of  any  loss  of  sensation  in  tl 
afft'cted  parts.     Occasionally  there  is  tingling  or  formication  iu  the  limbs. 

There  is  ver\'  seldom  any  loss  of  control  of  the  sphincters ;  there 
no  incontinence  of  urine,  and  no  loss  of  control  of  the  bowels.     O 
sionally  there  is  paralysis  of  the  bladder,  and  this  is  met  with  in  unusuallj 
severe  cases,  in  which   spinal   pain   and   some  evidences  of  inflammation'' 
of  the  meninges  are  present.     In  a  patient  whom  I  saw  in  consultation 
there  wa.s  loss  of  bladder-control  for  a  few  days  after  the  febrile  symptoraflfl 
had  subsided.     In  six  of  the  cases  which  I  have  tabiilattHi  there  was  reten-^ 
tion  of  urine  lasting  a  iovr  hours.     The  longest  time  the  retention  lasted  waa 
twenty-four  hours.     Of  the  cases  in  which  the  bladder  was  aftected  fonr 
were  girls  and  two  were  boys.     In  all  of  them  there  was  marked  |3ain  on 
movement  or  on  being  handled.     In  one  t^se^  a  boy  of  four  years,  the 
attack  of  paralysis  came  on  alW  he  had  been  bathing  in  a  creek  in  the  endfl 
of  July.     There  was  stillness  in  the  l>ack,  and  the  jiatieut  complained  of 
pain.     It  is  prol>able  that  in  most,  if  not  all,  of  these  cases  there  was  mme 
meningitis  or  a  mild  form  of  transverse  myelitis.     Gowers*  thinks  that 
when   the   bladder  is  aftected   the   trt^uble   is  likely  to  last  a   long  limebi 
He  reports  a  case  of  a  child  two  and  a  half  years  of  age,  who  woke  up 
one  morning  with  headache,  fever,  and  weakness  of  the  legs,  followed  bj 
complete  paralysis.      In  a  few  days  the  urine  esrajied  involuntarily.     The 
arms  began  to  recover  in  six  weeks,  and  were  well  in  six  months ;  the  legs 
remaineil  jiermanently  j>ai*alyzed.     The  incontinence  of  urine  lasted  for  a 
yeai". 

The  paralysis  generally  develops  rapidly.  It  l>egina  in  one  linit 
sprwids  to  the  others  quite  speedily,  or  it  ajipareotly  attm^ks  all  the  ext 
ties  at  onoe. 

When  single  muscles  art?  affected,  the  deltoid  suffers  alone  more 
quently  than  any  other  muscle  of  the  arm.     It  may  be  }>ai*alyzed  with 
other  muscles  ;  for  instance,  the  deltoid,  supra-  and  infra-spinatus,  biceps, 
and  trioejie  are  all  affected,  producing  the  so-called  upjwr-arra  type  of  palsy 
of  Erb.     The  extensors  and  supinators  of  t!ie  liand  are  often  paralyz 
and   in  s<ime  cases  the  muscles  of  the  hand  alone  are  affected,  as  in 
patient  under  my  care,  in  whom  the  intrinsic  hand   muscles  are  waste 

» Op.  cit,  p.  267. 
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the  deltoid  is  paralyztnl,  whilo  ttio  other  nuiscles  of  the  arm  are  iinaf- 
faled.  In  this  case  thero  is  alj^o  paralysis  of  the  logs.  The  serratus  mag- 
Msi»oocftsionally  affectetl,  and  so  are  the  tn\)^)ezii  and  the  other  scapular 
■mdeib  There  is  seldom,  if  ever,  «»mpk'fe  paralysis  of  the  iutercostiils  or 
«llKr  trunk  muscles,  but  they  are  frequently  greatly  weakened,  so  that  the 
piknt  id  scarely  able  to  sit  up  ;  aud  this  weakuess  prodiiL-es  latei^al  curva- 
mie  or  aotero-poaterior  curvature  of  tb«  spine  if  the  patient  is  alloNvetl  to 
fcein  the  erect  posture  to  any  extent. 

The  iodividnal  muscles  most  frequently  found  paralyzed  are  those  of 
the  kg.  The  tibialis  anticus  is  paralyzed  alone  oileuer  than  any  other 
fflosde.  Next  in  order  of  fmqueney  comes  the  group  of  muscles  of  the 
antmor  part  of  the  leg  formiug  the  flexors  of  the  foot  and  the  extensors 
•»f  the  toes.  Then  follow  the  extensors  of  the  leg.  The  facial  muscles  are 
mtdy  paralyzed.  There  is  one  case  of  facial  paralysis  in  my  tables,  and 
Govere  and  Barlow  each  report  one. 

The  following  schedule  of  symptoms  by  Jacobi '  is  useful  in  showing 
tJie  diagnostic  features  of  the  difterent  palsies  : 

Upper  Extremity. — Deltoid. — Absence  of  deformity,  which  is  averted  by 
wdgbt  of  arm.  Inability  to  raise  arm.  Sometimes  suldnxation.  Fi-eqnent 
tsuciatioo  with  paralysis  of  biwps,  braehialts  anticus,  and  supinator  lougu^ 
Lotrcr  E^tremUy, — Ilio-Psoas. — Rare  except  with  total  paralysis.  As- 
sociatid  with  paralysis  sartorius.  Loss  of  flexion  of  thigh.  Limb  ex- 
ttodcd  (if  glutjei  intact). 

Gtutitf. — Thigh  adducted.  Outward  rotation  lost.  Loi'dosls  on  stand- 
ing.   Frequent  association  with  paralysis  of  extensors  of  back. 

QuadricepH  Extensor, — Flexion  and  adduction  of  leg  (if  hamstrings  in- 
Loas  of  extension  of  leg.     Frequent  association  with  jMralysis  of 
.       .  .«.ts  anticus. 

I         TUtialia  Anticus, — Often  concealed  if  extensor  communis  intacL    If  both 
^^  (inlyzed,  then  fall  of  point  of  foot  in  equinus.     Bragging  point  of  foot  on 
^B^mnd  in  walking.     Big  toe  in  dorsal  flexion  (if  extensor  jioUicis  intact), 
^f  llif  tendous  prominent.      Hollow  sole  of  foot  (if  i>en)ncus  longus  intact). 
I  Eatauor  Chmmnnis, — Nearly  always   assoc-iated  with  that   of   tibialis 

I     ««iciMi     Toes  in  forced  flexion. 

hnmtus  Longujt, — Sole  of  foot  flattened.  Point  turned  inwanl.  Internal 
'^cr  elevated. 

5ttra/  Miutcles.' — Heel  depri^sed.  Foot  in  doi'sal  flexion  (calcaueuf?). 
^le  hollowed  if  jM^'roneus  longus  intact,  flattened  if  paralyzed.  Point 
*Unnd  outward  (calcanco-valgiis). 

BdcBMOrs  of  Back. — Lordosis  on  standing.  Projection  backwai*d  of 
•■•oolderiL  Plumb-line  falls  Iwliind  sacnmi  (unilateral).  Trunk  curvetl  to 
•■^    Trunk  cannot  be  moved  towards  paralyzed  side. 

Abdominal  Muscles. — Lordosis  without  projection  backNvard  of  i&houldera. 


'  ▲  Sj>*tem  of  Pittcticul  Medicine,  Lea  Brulhen  de  Co.,  1880,  vol.  \\  p.  1123. 
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Occasionally  seqiielie  occur  diiriug  the  chronic  stage,  but  dicv  are  rare. 
As  a  rule,  the  general  health  of  these  j>atieiits  is  exa^ilcnt,  and  they  suflVr 
but  little  except  from  the  difficulties  of  locomotion  and  fmm  the  deformities. 

In  a  lew  iusiauces,  however,  some  other  degcnemtions  of  the  cord  have 
occurred  after  the  subjects  of  poliomyelitis  have  reached  adult  life  Gowere 
states  that  he  has  twice  seen  the  symptoms  of  lateral  sclerosis  without 
atrophy  slowly  develop, — in  one  case  at  seventeen,  in  the  other  at  twenty- 
eight  yeai-s  of  age. 

Progressive  muscular  atrophy  has  been  observed  to  begin  in  the  para- 
lyzed limb  in  these  cases,  and  I  have  seen  an  instance  of  a  general  polio- 
myelitis in  the  adult  followed  by  progressive  muscukr  atrophy. 

The  deformities  which  o<x*ur  rei^ult  from  rantraction  of  the  paralyzed 
muscle,  from  over-action  of  a  sound  muscle  when  its  opponent  is  para- 
lyzed, or  from  the  use  of  the  limb  in  walking.  Tht^c  cf»ntracti«>ns  occur 
at  varying  periods  of  the  [mralysis.  The  earliest  deformities  that  have  been 
observed  occurred  two  months  afterwards.  Seeligmfiller  has  reported  a  case 
of  jx^s  equinus  and  pes  calcaneus  which  develoixd  in  iVmr  we«."ks.  The 
time  at  which  the  deformities  occur,  however,  is  influence<l  largely  by  the 
time  at  which  the  childi-eu  begin  to  walk.  Most  of  the  cases  of  congi*nital 
club-f<X)t  are  probably  the  result  of  an  iiitra-uterine  i>aralysis,  and  the  de- 
formities which  oc^ur  here  are  obviously  not  the  result  of  any  weight  upon 
the  limbs,  but  the  result  of  |X)sition. 

The  most  frecjuent  varieties  of  club-foot  are  equlno-varus,  knock-knec£>, 
and  valgus.  There  may  be  deformities  of  the  upper  extremity  as  well  as  in 
the  footj  but  they  are  rare.  Occ^asioually  club-hand  is  met  with,  or  flexion 
of  the  wrist.  These  have  been  rejwrted,  but  1  have  never  met  with  them. 
The  deformities  of  the  lower  extremities  occur  iu  at  least  seventy-five  per 
cent,  of  the  cases. 

Besides  the  varieties  of  club- foot  alx>ve  mentioned,  there  are  deformities 
of  tJie  knee, — recurv^ation,  and  j>crmaueut  flexion.  In  the  hip  we  may 
have  dislocation,  permanent  tiexion,  and  |>ennauent  adduction  ;  the  two 
latter  are,  however,  rare.  The  deformities  of  the  knee  are  always  the  re- 
sult of  the  use  of  the  limb  in  walking,  occurring  from  the  weight  of  the 
liody  on  the  relaxtnl  ligament  of  the  joint.  The  rarest  of  all  the  fonns  of 
club-foot  in  poliomyelitis  is  calcaneus.  This  is  the  result  of  paralysis  of 
the  i-alf  muscles,  the  flexors  of  the  foot  remaining  intact.  When  this  con- 
dition exists,  the  jiatient  walks  on  the  heel,  and  a  ver>*  i^triking  deformity 
is  prfrtlut^. 

Deformities  of  the  tnink,  as  before  remarked,  occur  quite  frequently, 
and  are  the  result  either  of  weakness  of  the  truncal  nius<:les  or  of  diflTereoo? 
in  the  length  of  the  limbs.  Where  one  leg  is  |Miraly/.€Hl,  the  {^ticnt  in 
walking  will  throw  his  weight  on  tliat  side,  so  that  the  hip  falls  and  a  lat- 
eral curvature  is  acquired.  W^here  there  is  paralysis  of  the  glutiei,  lordosis 
occurs,  the  shoulders  being  thrown  too  far  backward,  and  the  hips  iurward. 

In  the  notes  of  one  hundred  aud  seventy-two  of  the  cases  in  my  tables 
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nineoop  is  made  to  the  presence  of  deformities.     The  defijrnitties  which 
existed  are  as  follows  : 

T*lip««  equiaus 28 

•'      cmlcaneuB 6 

*'       Tal^« 19 

"      vi^rus 11 

"       valgiis,  both  feet 3 

"      vmrus,  both  feet 1 

"      equfnus,  both  fwt 8 

••       equino-VHru8 7 

"      equJno-vBnis,  both  feet 2 

^^K              "      equino-valgus S 

^^ft             **      equino-valgus,  both  feet 1 

^H^                    calcAncKvvalgufi 3 

^^^^_              valgum  (L.)  and  equinus  (R.) 2 

^^^HB             equino- varus  (R.)  and  fquino-valgus  (L.)      2 

^^^^^               equino-varus  and  ciUcMneo-valgUiS 1 

^^L         Genu  valgum 1 

^^^^^ Contract iun  nt  1<n«>e 1 

^^^I^Cmlrnctinn  of  plnntnr  ToavIa 1 

^          iX'f  .rtnities  pivsent,  but  character  not  stated 9 

^^^^^^  No  dfforinity  present ......,,,,......  64 

^^^P        Total m 

Cootrartion  of  the  plantar  fjiscia  occurs  in  a  large  proportion  of  eases 

^    CJonnectJon  with  eqiiinus  and  valgns.     It  Is  one  of  the  moat  trouble- 

*»^nv  wnditions  to  deal  with^  and  often  canses  much  pain  to  the  patient  in 

The  most  remarkable  symptoms  of  poliomyelitis  are  the  rapid  wasting 

*»d  atrophy  of  the  paralyzed  parts  and  tfje  early  elpctricnj  rhanji^c.s.     The 

^Tt)phy  takes  place  almost  immediately,  and,  as  Jaeobi  (he.  cil.)  remarks,  is 

*^D  more  rapid  than  that  fullowing  the  section  of  a  nerve.     All  the  parts 

*Vt!ie  limb  undergo  atmpliy^  even  the  bk^xl- vessels  and  nerves.     At  times 

b^^ wasting  is  roneeale<l  snmewhat  if  the  child  is  very  fat,  but  e%'en  then 

^^^fflmpe  and  rxilor  of  the  {vara ly zed  members  are  very  different  from  those 

^^Viljt' sound  limbs. 

The  lowering  of  the  temjieratnre  is  dne  to  loss  of  mtiseular  contractions*, 
*lilch  attract  blood  to  the  jxirt,  to  diminishwl  or  lost  nerve  influence,  and  ta 

rJintikage  of  the  blood-ve^els.     Not  only  are  the  smaller  vessels  atropliied, 
iDt  the  main  trunks  are  much  smaller.     The  entire  iliac  arter}'and  even  the 
wmtr  part  of  the  aorta  have  been  found  diHtinctly  reduced  in  calibre.' 
Tlic  electrical  chaufres  are  met  with  early  in  the  disease.      Faradie  con- 
^  Wilility  in  the  affectetl   muscles  is  diminished  in  from  three  to  five  days 
*^fKT  the  onset  of  the  paralysis.     In  the  case  of  Jeremiah  D.,  page  696,  on 
Mkr  rlay  after  the  attack  there  was  marked  toss  in  the  contractility  of  the 
pkkd  muscles  to  the  faradie  current.     At  the  end  of  a  week  or  ten  days 


'  Charoot  and  Joffroj,  quoted  by  Jacob!,  loa  dt 
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there  is  complete  liiss  in  t!ie  muscles  in  which  the  paralysis  will  I>e  pemifl- 


ilmust  with 


I 


certainty  that  those  muscles  which  do  uot 
res}x>ud  to  the  farad vc  current  at  the  end  of  two  or  thi'ee  weeks  will  be 
Ijermanentlj  paralyzed .  This  rule  is  not  absolute,  however.  The  muscles 
in  which  iiegrcssioii  takes  plat^  recover  the  faradic  TOUtractility  with  resto- 
ration of  power,  although  the  latter  may  precede  the  return  of  electrical 
cu  u  tract  ility. 

When  the  muscle  has  completely  lost  excitability  to  the  faradic  current 
it  still  will  I'esjKmd  to  the  galvanic  current,  and  the  reaction  may  be  differ- 
ent from  tliat  whicli  is  found  iu  healthy  muscles.  There  niav  be  coutractioa 
at  the  opeuiug  as  well  as  at  the  closing  of  the  circuit.  When  the  jmralysia 
lias  lasted  for  some  weeks  the  so-called  reaction  of  degeneration  is  found; 
that  is,  the  contraction  which  occurs  at  the  auodal  closure  equals  or  is 
greater  than  tliat  of  the  kathodal  closure.  We  have  first  in  the  affected 
muscles  '*  quantitative'*  changes, — ^tiiat  is,  changes  iu  the  degree  of  irritabil- 
ity ;  then,  later,  are  seen  *'  qualitative"  changes,  by  which  are  meant  change® 
iu  the  order  of  the  response.    For  example,  the  normal  reaction  is — 1,  KCIC; 

2,  <    .    Qp  ;  3,  KOC ;    meaning  that  the  order  of  strengtii  of  contrae-       i 

timi  is — first,  kathodal  closing  contraction  ;  next,  auodal  closing  contractiou^H 
and  auodal  opening  cootmction  ;  and  lastly,  kathodal  opening  contraction.^^ 
When  the  ]]iaralyz)(Kl  muscle  has  undergone  degeneration,  the  reaction  is — 1, 
KClC  =  AuClC;  2,  AnOC;  3,  KOC;  and  later,  as  fullows  :  l,AnClC;.j 
2,  KCIC;  3,  KOC;  4,  AuOC.  When  the  muscle  begins  to  improve, 
there  is  first  a  return  to  the  normal  reaction  to  the  galvanic  curreol,  and 
later  a  response  to  the  faradic  ciirrent. 

The  reflexes  are  lost  early  in  the  disease.  The  knee-jerk  disappears 
within  the  first  day  or  two,  aud  the  skin  reflexes  are  lost  as  early.  Of 
course  the  extent  to  which  the  reflexes  are  abolished  depends  on  tlie  portion 
of  the  coixl  affected.  If  the  lower  part  of  the  cord  only  is  involved,  the 
plantar  and  cremasteric  reflexes  are  absent.  When  the  gangliou-cells  in 
the  anterior  horns  through  the  whole  cord  have  degenerated,  tlie  akin 
and  tendon  reflexes  will  be  abolished.  In  case  of  recovery  the  knee-jerk 
may  return.  In  those  cases  where  there  is  degeneration  of  the  lateral  col- 
umns as  a  secondary  effect  there  will  be  ei^aggerated  knee-jerk  aud  skin 
reflexes. 

Pathologry. — For  many  years  there  was  great  diversity  of  opinion  as 
to  the  nature  of  the  pathology  of  this  affection,  some  writers  holding  that 
it  was  a  peripheral  disease  involving  the  muscles  primarily,  while  othe 
thought  that  there  were  organic  changes  in  the  centres.      Of  late  yea: 
improved  methods  of  examination  and  advanced  knowledge  have  estab-, 
iished  without  question  the  nature  and  hx^ation  of  the  lesion.     For  soi 
time  it  was  generally  admitted  that  the  disease  was  spinal ;  but  it  remained' 
for  Charcot  and  Joffroy  to  demonstrate  the  constancy  of  the  lesion  in 
great  ganglion-cellA  of  the  anterior  cornua. 
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Within  a  few  years  (in  1885)  Dr.  D.  Dnimmond  *  has  had  the  opiwr- 
mi^  of  making  au  autopsy  in  a  ven'  recent  case.  A  cliild  of  five  years 
wA  after  a  few  hours'  illness.  In  the  cervica]  jKirtittn  of  the  cunl  there 
wu  mxiue  redness  of  the  anterior  gray  niatter.  Tlie  vessels  from  tlie  sur- 
ha  to  the  comua  were  distended  with  h]n<»d.  Mierosi-opically  there  was 
§Bm  distention  of  the  capillaries  and  extravasations  in  the  gray  matter, 
with  swelling  of  the  neurDglla  and  of  the  gangliou-cells,  which  were  gran- 
ttlar,  with  indistinct  processes. 

Damasehino '  made  an  examination  of  the  e<«rd  of  a  child  of  two  and  a 
liilf  yarSf  who  died  twenty-six  days  after  the  attack.  The  left  leg  and 
Ae  ligfil  arm  had  been  palsied.  Foci  of  red  softening  were  found  in  the 
MKrior  oomua  in  the  left  hmibar  and  right  cerviciil  regions.  There  were 
ik»  prceeot  distention  of  the  blood-vesst^la,  enlargement  of  the  niuseiilar 
Ml-wark,  granular  corpuscles  in  lymphatic  sheatlis,  marked  atrophy  of  the 
(^  and  of  myeline  sheaths  of  fibres  in  anterior  roots;  axis-cylinders  had 
dwippcnred.     Lesions  were  raarkt^l  throughout  the  eoi-d. 

Another  recent  case  was  report etl  by  Dr.  C*harlewmKl  Turner  in  1879.* 
A  child  of  two  and  a  half  yeai*8  had  an  attack  of  paralysis  of  both  legs, 
cuoning  on  suddenly  alxjut  two  weeks  after  a  fall  on  the  Ixick,  wliieh  did 
iK<  seem  to  afl'eet  her  at  the  time.  A  few  days  after  the  loss  of  power  in 
die  leg9  the  upper  extremities  became  powerless.  The  child  was  a<lmitted 
lotb«  London  Hospitid  two  weeks  after  the  beginning  of  the  attaek.  At 
tikis  time  there  was  complete  loss  of  power  in  all  the  extremities,  with  loss  of 
Juioatioo  in  the  lower  limbs,  and  the  stools  were  passeil  involuntarily.  The 
iUd  had  an  attack  of  measles  and  dic^d  six  weeks  after  the  onset  of  the 
fvaljBia.  At  die  autopsy  changes  were  found  in  tlie  anterior  horns  and 
■ntffiKlatgral  columns  through  the  whole  lengtli  of  the  cord,  Alwut  the 
maire  of  the  lumbar  enlargement  was  found  a  small  patch  of  reddened 
friatiiioiis- looking  matter  in  the  left,  anterior  ecjrnua.  In  the  neighlM)rhood 
•Tdiia  hemorrhagic  ftx^us  the  nervous  tissues  were  completely  disintegrated, 
attbat  DO  nerve-structure  could  lie  distinguished  in  tiie  anterior  horn  and 
ia  the  outer  part  of  the  base  of  the  posterior  cornna. 

In  this  and  some  other  recent  cases  acute  chansrc^  hav^e  l>een  found  in 
tbi  interior  horns  more  advanced  than  in  Dr.  Dnimmond's  case  referred  to 
llwve.  They  may  be  quite  general,  but  slight  in  degree,  with  greater  inten- 
•*y  at  different  points,  usually  in  the  cervical  or  in  the  lumbar  enlargement, 
'^h  both.  At  these  spots  there  is  softening ;  sometimes  there  is  hemorrhagic 
''"filtration,  and  s*>metimes  an  actual  cavity,  as  in  Charlewofxl  Turner's  case. 
*««  microscnipe  shows  ejctravasated  blood  often  nmsstnl  along  the  vessels 
**i  mattered  throughout  the  gray  matter^  together  with  cells  such  as  are 
**«*nd  in  myelitis.     There  are  found  granule-corpuscles  and  other  products 


*  Quoted  by  Gowers,  op.  cit,  p.  264. 

'  L' Union  MMicale,  188?,  qimted  by  Jacobi,  op.  eit. 

*  Ko«,  Dbeases  of  the  Nervous  System,  vol.  ii.  p.  121. 
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of  degeneratiou  of  the  nerve-elemeots.     The  motor  cells  have  almost  dis-] 
appeimnl.     Wlien  the  ehaugcs  slth  slight  tlie  motor  cells  may  he  structurally 
intact,  hut  swollen  and  gnmular.     The  changes  arc  eonfiued  to  the  aote- 
rior  liarus  or  mar  extend  in  slight  degree  into  the  autero-latcral  eolunnwl 
The  jiosterior  columns  are  iinafteettil,  but  it  is  possible  that  a  hemorrhagic 
infiltration  may  extend  into  the  posterior  horns,  as  seen  in  Turner's  rasp.i 
In  this  oxiiG  the  lesion  at  the  l>ase  of  the  posterior  eomua  explains  lliej 
loss  of  sensation  in  the  lower  extremities  which  had  existed  during  lifa 
Slighter  and  diffijsod  changes  may  be  found  l>eyond  the  stjllened  areas,] 
These  ehanges  eunslst  in  single  granular  cells  simtere<l  throughout  the  grajrl 
matter,  increase  of  nuclei,  dilatation  of  the  blood-vessels,  and  dcgcneratic 
or  disii])iR'aranee  of  the  multi]H>kr  gaugliuu-eells.     The  antero-latoral  eoH 
umns  have  been  found   redutttl   in  size  and  the  seat  of  a  slight  selen»sij 
The  trabecule  are  then  thickened  and  the  nerve-fibres  are  atrophie<l. 
anterior  roots  are  diminished  in  size,  and  show  evideno(»  of  degeneratioi 
under  the  microscope. 

In  ttwcs  wliieh  have  been  examined  post  mortem  several  yeai*s  aflerl 
the  onset  of  the  paralysis  the  morbid  changes  are  generally  tlie  same.     TbftJ 
anterior  hnrns  are  atrophied,  and  the  antero-lateral  columns  appear  to  tL 
nakeil  eye  gray,  translucent,  and  atrophied.      Tlie   posterior  cornua 
vesicular  wlumn  of  Clarke  are  almost,  if  not  entirely,  normal.     Micro- 
scopically lesions  are  to  be  found  in  the  anterior  horns  at  the  cer\*ic;d  and 
lumlwir  enlargements,  and  In  addition  to  the^e  lesions  more  or  less  diirui!4L<d| 
changes  are  met  with  in  the  gray  matter  and  white  columns.     Tlie  aDtcriurJ 
cornua  are  shrunken  in  sizc^  and  within  the  diseas^N^I  foci  which  thej* 
tain  is  found  fihrillated  o(umcctivc  tissue  rich  in  nuclei.     The  blood-v* 
are  enlarged  and  their  walls  arc  thickened.     Granule-cells  are  not  foui] 
but  generally  a  large  number  of  corpora  aniylaccaand  pigment-granules  3 
met  with.     The  large  ganglion-cells  and  uervc-librcs  are  more  or  less 
pletely  destroyed  in  the  diseased  foci,  and  those  which  remain  are  in  alll 
stages  of  degeneration  and  atrophy.     Outside  of  the  diseased  foci  healthy 
multipohir  ganglion-ceHs  may  be  found. 

M(>ro  or  less  sclerosis  of  the  antero-lateral  columns  is  met  with,  th«' 
neuroglia  is  thickened,  and  generally  there  is  some  atrophy  of  the  nerve- 
fibres.     The  sclerosed  area  is  sometimes  ronfinwi  to  the  immediate  nelghU^r- 
hood  of  the  anterior  honis,  sometimt's  difluscil  throughout  iiieautei'o-lateral^ 
columns,  the  pyramidal  tract  in  the  latter  ca,se  being  jwrticularly  liable  to 
sutler.     As  a  result  of  these  changes  the  discai^-d  half  of  the  cord  is  smaller, 
than  the  other,  and  this  is  often  apiwircnt  to  the  naked  eye.     The  alteration j 
in  the  shaf>e  of  the  cord  is  most  marked  when  the  damage  to  the  gray 
is  greatest.     The  anterior  nerve- roots  at  the  most  diseased  points  are  smalij 
and  gray,  and  the  degeneration  of  the  nerve-fibres  may  be  traced  do^^n  thftj 
ner\*e^trnuk8,     Of^en  a  few  fibres  apjK^ar  h«ilthy,  although  all  the  rest  have  I 
perished. 

It  is  now  generally  agreed  that  the  priraarj"  lesion  is  an  inflammatory 
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condition  in  the  anterior  hortis  of  the  gray  mattiT,  and  that  this  may  be 
preceded  in  rare  cases  by  a  slight  hemorrhage.  The  inflammation  spreads 
over  the  grater  poi-tion  of  the  cord,  hut  is  mctst  intense  and  violent  in  the 
cer\*iciil  and  lumbar  enlargements,  whexe  foci  of  soJlening  and  dcstruetion 
of  tfie  ganglion -eel  Is  occur.  When  the  inflammation  subsides,  a  gradual 
improvement  takes  place  in  those  ai-ea^  where  the  destruction  of  the  gray 
matter  has  been  incomplete  ;  but  when  the  nervous  matter  has  been  entircly 
destroyed  there  is  a  gradual  development  of  cicatrifn'al  connective  tissue  in 
its  place. 

The  jxTipheral  nerves  have  been  foimd  to  l)e  atrophied. 

The  miis^'nlar  tissue  nndei^ocs  degeneration  at  au  rarly  period.  At  first 
the  muscular  tibres  ai^e  narrowed  and  in  a  state  of  granular  degeneration, 
with  increase  of  the  nuclei  of  the  aheath  and  of  the  interstitial  tissue. 
Granules  and  pigment  masses  are  found  betwet^n  the  sarcolemma  sheaths. 
In  advanced  cases  there  is  eomplete  disapjioaranre  nf  the  museular  fibres, 
and  their  plaee  is  taken  by  fitjrous  tracts,  which  ai*e  developed  paitly  from 
the  sarcolemraa  sheaths  and  [lartly  from  the  interstitial  eonnective  tissue. 
Here  and  there  will  he  found  hfulthy  muscular  fibres.  Sometimes  iht  ac- 
cumulates in  the  interstitial  tissue,  so  that  the  muscle  docs  not  matjerially 
lessen  iu  bulk.  In  some  of  the  lighter  cases  in  which  incomplete  reeovery 
takes  plaw,  sdnie  of  the  fihivs  are  reston]il  to  their  normal  appearance,  but 
they  ai-e  smaller  and  the  interstitial  connective  tissue  is  greater  in  amount 
than  usual.  Barlow  {lov.  eit)  says  that  it  is  now  generally  conceiled  that 
a  muscle  may  be  ranch  wasted  iu  bulk  without  showing  any  marke<l  sign 
of  degeneration  micruscopically. 

The  tendons  are  atrophied  and  stretched.  The  growth  of  tJie  bones  is 
always  retaixletl.  The  medullary  portion  is  incrensed  relatively,  and  the 
fatty  contents  arc  more  abundant;  the  external  hard  lamella  of  the  Ixme  is 
thin  anil  friable.  The  bones  are  not,  however,  es|>ecially  liable  to  fracture. 
The  ligaments  of  the  joints  are  stretched  and  relaxed,  and  the  articular 
extremities  of  the  hones  arc  atrophied,  the  cartilages  thin,  and  sometimes 
ermlcd.     The  arteries  are  diminished  in  calibrc. 

For  the  above  ilescription  of  the  pathology  of  tliis  disease  I  am  largely 
indehicfl  to  Ross,  Jacobi,  and  dowers. 

Diagnosis. — Tliis  is  notdiflicidt  wln'n  we  consider  the  essential  features 
of  the  disease.  Certain  of  the  symptoms  are  so  striking  and  j^nx-uliar  that 
when  present  the  diagnosis  c^in  readily  1m?  made.  But  all  tuscs  are  not 
typical,  and  in  the  early  stages  before  the  full  development  of  the  paralysis 
it  is  not  easy  to  make  a  dragntds.  The  fever  which  precedes  the  attack 
may  be  mistaken  for  the  pyrexia  of  cold,  indigestion,  or  some  other  ranse, 
and  when  the  i»aralysia  does  appear  it  may  be,  and  oflen  is,  mistaken  for 
weakness  from  the  pmst ration  following  the  fever.  If  we  bear  in  mind 
that  the  prostration  following  an  attack  of  illness  never  amounts  to  com- 
plete loss  of  |K)wer  to  move,  the  mistake  will  not  be  made. 

The  chief  characteristic  features  of  poliomyelitis  anterior  are — 
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1.  An  abrupt  onsclj  goiieniUy  accompanied  bv  fever,  vomiting,  or  diar- 
rhoea, or  tbo  [wiralysis  is  observed  iu  tlie  morning,  after  more  or  leas  fever 
has  existed  fur  twelve  or  twenty-four  hours. 

2.  The  paralysis  iisnally  is  complete  within  a  few  hours.  This  is  not 
always  the  rule,  for  the  paralysis  may  be  gradual  and  involve  one  limb 
after  another. 

3.  Absence  of  disoixiers  of  sensation,  rigidity,  or  Gontractures  of  the 
limbs.  There  may  be  hypera?sthesia  or  articular  soreness  on  motion,  but 
this  is  transient.     Absence  of  ve:^ical  or  rectal  paralysis. 

4.  The  regression.  Tliis  almost  invariably  takes  place.  Occasionally, 
when  but  one  limb  ur  group  yf  musi'les  is  attacked  in  the  onset,  tliere  is  do 
n^ressiou.  The  loss  of  power  recedes  gnulually  from  some  of  the  muscles, 
and  finally  becomes  loc\alized  in  certain  groujis  whidi  are  supplied  by  the 
same  nerve. 

5.  The  early  luss  of  resjionse  to  the  inducetl  electrical  current  in  the 
aifected  muscles,  and  later  the  i-eaetion  of  degeneration  which  is  found. 
The  return  of  resjx>nse  to  the  faradic  current  %^'ith  restoration  of  jHJwer. 

6.  The  arrest  of  growth  in  tlie  jwiralyzed  limb.  The  shortening  of 
the  bones  of  the  foot.  The  deformities  which  result,  giving  rise  to  the 
various  forms  of  club-foot.  The  jwculiar  condition  of  the  skin  in  the 
afl'cctcil  part,  with  the  absence  of  bed-sores  or  trophic  lesions. 

The  diseases  whit-h  are  most  likely  U)  l>e  coniouuditl  with  poliomyelitis 
aie  cerebral  j)alsie3,  general  or  transveree  myelitis,  progressive  muscular 
atrophy,  diphtheritic  paralysis,  and  multiple  neuritis. 

The  diagnosis  from  carbral  pakks  is,  as  a  rule,  not  difficult.  A  cere- 
bral paralysis  is  almost  always  hemiplegic,  while  in  |x>liomyelitis  this  form 
is  rare,  and  especially  so  in  the  onset.  The  hemiplegic  type  may  remain 
after  the  recession  of  the  paralysis  from  the  other  limbs.  Cerebral  paraly- 
sis is  generally  precederl  by  convulsions,  and  there  is  stupor  or  delirium. 
Both  of  Uiese  conditions  are  rare  iu  poliomyelitis.  Facial  jxiralysis  is 
frequent  in  cerebral  hemiplegia,  and  very  unusual  iu  the  disease  under  cou- 
sideratiou.  In  eert'bral  palsy  the  muscles  n^spoud  rexidily  to  the  iodnctd 
current,  and  in  jMjlioniyelitis  there  is  no  response.  The  knee-jerk  is  ex- 
aggerated in  one  and  abolished  In  the  other.  The  skin  reflexes  may  be  lost 
in  both. 

The  following  table  from  Jacobi  *  is  convenient  in  showing  the  differ- 
ential points  in  the  two  diseases : 


Poliomyelitis. 

ParBplpgic  or  nionoplegic  ihe  rule.  Hemi- 
plegic as  reaiduium  fVom  paraplegia  and  in- 
volving fQcial  nerve  (very  exceptiMnitl). 

IntolHgonve  froe  (rule). 

Intelligence  deprpssed,  when  splnul  parnl- 
yeis  hna  atFwtcd  imbecile  cliildrea. 


Cerebraj.  Paraltis. 

Hemiplegic  the  rule.  Konoplegic  ■•  !•• 
siduttm  of  hemiplegia,  m  as  rMult  of  aoli- 
ttiry  luberole  (exceptioDsl). 

InU'lligence  depre««ed  (rule). 

Intt'lligenco  free  (exception,  e«peei«Jly 
Willi  jn.»liUiry  tubercle). 


lOp.  cit.,  p.  1152. 
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Poliomyelitis. 

DiBpoailion  lively. 

Initial  convulsion  unique;  geneml  symp- 
toms of  a  few  hours'  durution  (nile).  Con- 
vulsions repeated  during  two  to  three  weeks 
before  paralysis  (?) ;  fever  a  montii  (mm 
exception). 

S«n»ihility  intact  (rule). 

Reflexes  eutaneous,  and  tendon  lowered 
or  lost  (rule).  Reflexea  preserved  when  the 
■ingle  muscles  in  groups  are  paralyzed. 

A&»ociated  moyements  of  hand  absent 
(Seeliicniulk'rl. 

No  rigid  contractions  of  uppe^  extremity. 

Atrophy  of  paralyzed  muscles  and  ar- 
rested developuK-nt  of  limb  very  marked, 

Faradk  contractility  diminished  or  lost; 
degenerative  muBcular  reaction. 


Cebebbal  Fabaxtsib. 


Disposition  apathetic  or  cross. 
Convulsions  repealed ;  pyrexia  prolonged 
several  days  or  weeks  (rule). 


Sensihitity  intact  after  initial  period. 
Reflexes  intact. 


Associated  movements  frequently  observed 
in  hand. 

Extensive  and  rigid  contractions  of  upper 
extremity  very  frtquent. 

Atrophy  very  slight. 

Electrical  reactions  norniaL 


la  myeliik  there  is  more  violent  and  persistent  fever.  There  is  hyper- 
hesia,  which  is  intense,  and  is  followed  by  anfesthe^ia.  There  is  con- 
mderahle  pain  on  movements  of  the  trunk,  and  gii-dle-jiain  is  generally 
present.  The  reflexes  and  knee-jerk  may  be  absent  at  firet,  bnt  in  a  few 
days  they  retnrn  and  become  excessive.  The  muscles  may  atrophy,  but 
there  is  no  loss  of  response  to  the  faradic  current.  Bed-sores  occur  early. 
The  on.set  of  the  paralysis  is,  as  a  ride,  mneh  less  rapid  tlian  in  jKtlir>- 
myelitis.  Transverse  myelitis  in  children  is  usually  due  to  disease  of  the 
vertebrtej  and  this  givers  rise  to  deformity,  which  am  be  detected. 

Pi'ogremive  inuscular  citropky  is  a  rare  disease  in  children,  and  should  not 
be  mistaken /or  poliomyelitisj  even  in  the  chronic  form.  The  onset  of  the 
paralysis  is  gradual  and  corresponils  to  the  increase  of  the  atrophy.  Faradic 
contractility  remains  a.s  long  as  any  nuiscular  fibres  are  left.  The  knee- 
jerks  often  remain  to  the  last.     Tliere  is  no  arrest  of  growth  in  the  bones. 

Diphllientic  jmralyfiis  may  sometimes  l>e  mistaken  for  poliomyelitis. 
Often  there  is  so  long  an  interval  between  the  diplitheria  and  the  paralysis 
that  there  is  a  difficulty  in  diagnosis.  In  diphtheritic  paralysis  there  is  a 
history  of  throat-lesion ;  the  paralysis  is  less  general^  and  usually  affects 
the  phaiyngeal  muscles  as  well  as  those  of  the  limbs.  The  response  to  the 
faradic  current  is  lowcr^l,  but  not  completely  lost,  and  there  is  no  recession 
(jf  the  paralysis  from  certain  muscles  or  gronpe  of  muscles,  but  recovery 
takes  place  gradually  and  steadily, 

Muliipk  neuntis  seldom  occur.?  in  children,  but  when  it  does  it  resem- 
bles poliomyelitis  in  many  respects.  There  is  more  marked  hypera?sthesia, 
and  there  is  tenderness  over  the  nerve-trunks.  Movements  of  the  paralyzed 
limbs  are  painful.  There  are  sen.^ations  of  numbness  and  pricking  in  the 
parts  affected.  The  paralysis  comes  on  rather  more  slowly,  and  the  loss  of 
response  to  the  faradic  current  is  more  gradual ;  moreo%'er,  regression  does 
not  occur.     In  jiai-alysia  from  lesion  of  a  j>eriphei-al  nerve  there  is  a  close 
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1.  An  abrupt  onset,  gencmlly  accompanied  by  fever,  vomiting,  or  diar- 
rhoea, or  the  jwralysls  is  obderveJ  iu  the  morning,  after  more  or  k*  fever 
has  existed  for  twelve  or  twenty-four  hours, 

2.  The  paralysis  usually  is  complete  withio  a  few  hours.  Thib  Is  not  i 
always  the  rule,  for  the  paralysis  niay  be  gradual  aud  involve  one  liiab  j 
afler  another. 

3.  Absencje  of  distjnlers  of  sensation,  rigidity,  or  contractures  of  the] 
limbs.  There  may  be  hyijenesthesia  or  articular  sc^reness  on  motion, but] 
this  is  tmnsieut.     Absence  of  vesical  or  rectal  paralysis. 

4.  The  regression.     This  almost  invariably  takes  place.     Occasiooallv,  j 
when  but  one  limb  or  group  uf  musi?les  is  attacked  in  the  onset,  tlierc  is  m\ 
regression.     The  loss  of  power  recetles  gmdiially  from  some  of  the  mnstlts, 
and  finally  beeomes  localized  iu  certain  groiij^s  which  are  supplied  bylbe] 
same  nerve. 

5.  The  early  loss  of  response  to  the  induced  electrical  current  in  ibei 
affected  muscles,  and  later  the  reaction  of  degeneration  which  is  found. 
The  return  of  response  to  tlie  familic  current  with  restoration  of  |wwer. 

6.  The  arrest  of  growth   iu  tlie  pamlyzed   limb.     The  shortening  of 
the  bones  of  the  foot.     The  deformities  which  result,  giving  rise  to  tbe 
various   forms  of   club-foot.     The  jx*culiar  condition  of  the  skin  ifltltf] 
atik'ted  part,  with  the  absence  of  bed-sores  or  trophic  lesions. 

The  diijcuses  wliich  ar-o  mc->st  likely  to  be  confounded  with  polionivclitis 
are  cerebral  palsies,  general  or  transverse  myelitis,  progressive  muscular 
atrophy,  diphtheritic  paralysis,  and  multiple  neuritis. 

The  diagnosis  from  cenhrai  pakks  is,  as  a  rule,  not  difficult    A  cere  I 
bral  paralysis  is  almost  always  hemiplegic,  while  in  |K)liomyelitis  this  form 
is  mrcj  and  especially  so  in  the  onset.     The  hemiplegic  tyjje  mayrpnuinl 
after  the  recession  of  the  paralysis  from  the  other  limbs.     Cerebral  juanJr-l 
sis  is  generally  preceded  by  convulsions,  and  there  is  stuiwr  or  deliriom. 
Both  of  these  conditions  are  rare  in  poliomyelitis.     Facial  j)ai:alysis  isj 
frequent  in  cerebral  hemiplegia,  and  very  unusual  in  the  disease  under  wo* 
sideration.     In  cerebral  palsy  the  muscles  respond  readily  to  the  iodiiowl  | 
current,  and  in  poliomyelitis  there  is  no  response.     The  knee-jerk  is  «- 
aggerated  in  one  anil  abolished  in  the  uthi.T.     The  skin  reflejces  may  beliist 
iu  both. 

The  following  table  from  Jacobi  ^  is  convenient  iu  sliowing  the  differ- 
ential points  in  the  two  diseases  : 


POLIOSn'EUTlS. 

Paraplegic  or  tnonoplegic  the  rule.  Hemi- 
plefj^ic  as  rwiduum  fh>m  paraplogia  and  in- 
volving facial  nerve  (very  exceptionfti). 

Intelligence  free  (rule). 

Intelligence  depressed,  when  spinal  paral- 
ysifl  has  affected  (inbecile  children. 


Cehkbeal  Paralysis, 
Retniplegtc  the  rule.     Monoplegia  •  *"  I 

sidaurn  of  hemiplegia,  or  as  rwoll*^*^] 

tary  tubercle  (exceptional). 
Intelligence  depressed  (rule). 
Intelligence    free    (exception,   ©pwJ*".^ ' 

with  [Solitary  tubercle). 


POLIOMYELITIS   ANTERIOR, 

TIk'  {lan<^*r  to  life  in  the  <^rtat  inajijrity  of  cases  is  slight,  l)Ht  the  im- 
portant question  soon  arises,  How  far  will  the  jwitient  reet^ver,  and  which 
museles  are  likely  to  remain  paralyzed  ?  This  point  cannot  he  deeidt-d  until 
the  |>aralysis  ha-n  beeorae  stationary  ;  and  this,  lus  a  rule,  doe.-*  not  take  place 
until  after  a  wwk  or  ten  days.  An  eleetrieal  exurniuation  will  now  be  of 
great  service  in  helping  us  to  determine  whieh  muscles  are  likely  to  recover 
and  whieh  will  have  definitive  paralysis.  Those  muscles  whicJi  do  not  re- 
spond to  the  faradic  current  are  likely  to  remain  permanently  paralyzed.  An 
electrieal  examination  shoidd  be  made  every  few  days,  and  it  may  be  found 
that  the  muscles  which  at  first  did  not  respond  to  the  induced  current  will 
after  a  wiH'k  or  more  give  a  feeble  response.  We  may  then  exiMxt  imrtial 
or  complete  recovery  to  take  pkee  in  these  muscles.  When  there  is  no 
loss  of  faradic  contractility  a  few  days  after  the  i>aralysis  1ms  iMX-omc  sta- 
tionary, we  ran  with  reasonable  ectiainty  look  for  recovery  in  a  few  weeks 
or  m(>nths.  If  the  electrical  eontractility  is  gradnally  lost,  wasting  and 
paralysis  will  result  for  a  long  time.  If  after  two  or  three  mouths  there  is 
much  wasting  and  the  loss  of  power  is  complete,  there  will  never  l»e  much 
gain  in  strength.  If  the  patient  is  seen  in  the  chronic  stage,  the  prognosis 
ill  dejx'nd  on  the  degree  of  atrophy  which  has  taken  place  and  the  elec- 
■^trictd  condititm  of  the  muscles.  If  there  is  even  a  feeble  response  to  the 
faradic  cnnvnt,  we  can  aifely  pnxlict  considerable  gain  ;  but  if  the  muscles 
■■bi]  to  resixmd  to  this  current  and  give  the  reaction  of  degeneration  to  the 
galvanic  current,  there  is  little  or  no  hope  that  theix?  will  be  any  restoration 
of  power.  In  any  event  it  is  extremely  rare  that  }ierfeet  recover}^  takes 
place.  Even  when  every  muscle  in  the  i^iralyzed  limb  has  regained  }>ower 
of  motion  there  remain  a  fx-rtain  enfeolilement  and  a  degree  of  wasting 
which  prevent  the  meml)er  from  being  as  jx-rfect  as  its  fcliow.  The  loss  of 
power  is  most  eonspicunns  in  the  h^.  In  the  arm  a  slight  amount  of  weak- 
ness or  atrophy  is  not  noticeahle.  On  the  other  hand,  we  should  not  give  an 
unfavorable  prognosis  even  if  the  paralysis  has  persjstr<l  for  many  months 
or  even  Ibr  a  year  or  two.  Faithful  and  intelligent  trei\tment  will  often 
bring  about  gain  in  an  atrophied  and  powerless  limb.  As  reganis  walking, 
there  are  few  cases  which  caunut  lie  ma<le  to  walk  very  well  with  the  aid 
of  snitatde  apparatus,  ami  often  tlie  improvement  after  the  apparatus  has 
been  a(>plfed  will  inei'ease  for  some  time.  I  am,  however,  far  from  agreeing 
with  I)r.  Gibney  when  he  says,  "It  wnll  be  seen  that  sui^^ry,  after  all, 
otfers  the  only  relief  in  infantile  }>amlyftis."  '  I  have  seen  a  numl>epof 
cases  in  which  eonspieuous  gain  followed  the  use  of  massage,  electricity, 
and  otfier  therapeutic  means.  Many  others  have  had  the  same  exjierienee. 
In  one  |taticnt,  whose  ease  I  have  related  elsewhere,*  there  was,  eighteen 
months  after  the  attaek,  no  response  to  the  liiradic  current  in  any  of  the 


*  Tht'  Limitfltion  of  Therapeutic*  in  Infantile  Pamlysis,  New  York  Medical  Jaumal, 
April  3,  1886. 

»  Ainericnn  Journal  of  the  Medical  Sciences,  April,  1B76. 
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muscles  of  the  left  leg  except  the  anterior  tibial  group,  ajid  the  child 
unable  to  move  any  part  of  the  limb,  with  the  exception  of  flexing  the 
foot  and  toes.     In  six  weeks  the  patient  had  recovered  the  power  of  most 
of  the  le^f  movcment».     Another  patient,  who  was  in  the  Infirmary*  fo^_ 
Nervous  Diseases,  was  totally  imraplegic.     There  was  loss  of  power  evei^| 
in  the  adductors  of  the  thighs.     This  little  ^)atient  regained  the  control 
of  nesirly  all  the  leg  muscles,  and  walked  quite  well  with  crutches. 

Treatment. — The  ti-caliueut  may  be  divided  into  that  which  is  suitable 
for  the  initial  stage  and  that  for  the  chronic  period.  At  the  onset  of  the 
attack  the  symptoms  should  be  examined  closely,  and  evcr}-tlnng  that 
might  tend  to  produce  reflex  irritation  should  receive  attention.  If  the  gums 
are  swollen  and  tender,  they  should  be  lanced.  If  there  is  any  reaaon  to 
susjiect  the  pi-esence  of  worms  in  the  intestinal  canal,  a  vermifuge  should  In* 
administered.  I  have  seen  two  or  three  cases  in  which  a  dose  of  santonine 
and  calomel  expelled  several  himbrieoids  and  speedy  amelioration  of  the 
paralysis  followed.     If  the  fever  is  high,  means  should  be  used  to  retiuce  it 

Ijceches  may  be  applied  over  the  spine  at  the  cervical  and  lumbar  en 
lai-gements  of  the  coixl.     Countcr-irritahon,  in  the  form  of  mustartl  plaster 
or  tiucture  of  iodine,  is  advisaljle.     The  application  of  the  sjvimil  ice-bag 
a  means  that  is  to  be  strongly  recommended.     Medieinally,  ergot  is  tin 
reratily   which  theoretically  sljould  be  of  value,  aud  its  use  is  often  foU 
lowed  by  improvement.     It  is  best  given  to  cliildren  in  the  form  of 
fluid  extract  by  the  mouth,  or  ergotinc  may  be  given   in  sup]x>sitoric 
Ergotinc  has  been  advisixl  hypxlennii-jilly  in  this  dis^nse,  but  it  is  exces-^ 
sively  painful  in  this  way,  and  should  not  be  administered  except  in  cases 
wherc  the  jMitient  cannot  swallow  and  the  bowel  is  unretontive.      Er 
should  Ik?  given  in  large  doses  as  long  as  the  stomach  will  tolerate  it 
Hammond  recommends  the  fluid  extract  in  doses  of  ten  drops  three  times  i 
day  for  infants  of  six  months,  and  half  a  drachm  for  chikb-cn  between  or 
and  two  years.     Belladonna  hiLs  Ik'cu  advised,  but  its  value  is  doubtful, 
Mercury  and  iodide  of  |)otassium  have  also  been  employed,  but  they  ar 
not  adapted  to  the  acute  stage.     If  there  is  any  evidence  of  meningitis  as  si 
complication,  these  remedies  are  indicated. 

The  treatment  for  the  chronic  stage  consists  in  rcmedies  to  restore  powe 
to  the  paralyzed  muscles  and  in  the  use  of  means  to  prevent  and  correct ' 
deformities.    The  most  impttrtant  of  the  fomier  are  elci-tricity  aud  massage. 
Electricity  may  l>e  begun  in  one  week  from  the  onset  of  the  parah'sis,  pro- 
vided that  there  is  no  fever  nor  muscular  hyperiesthesia.     Until  after  the 
third  or  fourth  week,  only  the  mildest  currents  should  Ix^  used,  as  stronger 
currents  might  cause  increase  of  the  disi^asc  in  the  cord.     Erb  recommends^ 
central  galvanization  at  this  stage.     It  is  given  by  placing  the  positive  polc^ 
(anode)  over  the  spine  at  the  seat  of  the  lesion  and  the  negative  pole  (kathode)!^ 
at  the  epigastrium.     It  has  also  been  advised  to  use  galvanism  to  the  cord»»- 
It  is  exti-eraely  doubtful,  however,  if  either  of  these  methods  is  of  any  value.  «-- 
In  using  electricity  to  the  muscles  it  should  first  be  determined  which  currents* 
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This  will  depend  upon  whether  tlie  mii^eles  rej^pind  to  the  faradio 
Bt.  If  they  do,  then  this  cunx-ut  should  he  sek^'ted.  A  eardiiial  poiut 
IE  tbe  odministratioii  of  electricity  is  to  use  the  least  amount  that  mil 
ti  miLiCular  coutraction.  The  slowly-interruptixl  current  is  prefcrahlc, 
haaae  a  greater  auiouut  of  contmetion  cau  he  obtainei]  in  this  way  with 
loB  pain.  The  applittitiou  should  t>e  of  short  duration  ;  each  muscle  may 
bp  made  to  contrac^t  three  or  four  times.  The  treatment  should  be  usitl 
i^k.  If  the  muscles  fail  to  respoud  to  the  famdic  current,  galvanism 
tild  be  employed,  A  great  obstacle  to  the  use  of  this  form  of  electricity 
is  the  pain  it  causes.  ChildiTu  are  much  more  intolerant  of  galvanism 
tluo  of  &Fadism.  If  the  former  is  use<l,  It  is  impnictictible  to  use  a  cur- 
rent strong  enough  tu  proilucx;  mnstmlar  ctiutracticms.  We  must  content 
oarselrcs  witii  a  current  of  moderate  intensity.  The  best  way  to  use  it 
is  to  apply  the  anofle,  wliieh  should  l>c  large  and  well  wetted,  over  the 
Dsve^trunk^  and  stroke  tlie  kathode  tirraly  over  the  surfiice  of  the  entire 
limK  In  children,  and  indeed  in  adidts,  it  is  best  to  l>egin  the  use  of 
(^muiisin  by  simply  a[»plyiug  the  wet  sponges  to  the  lind>  atFectetl,  without 
UMr cnrrent,  gi^iug  through  the  manipulations,  however,  as  if  there  really 
via  a  cum,«t*  The  next  day  one  or  two  cells  may  be  used,  aud  after  this 
tke  onrreut  should  be  gradually  increased  fn^m  day  to  day.  Static  elec- 
tiidty  has  sometimes  been  us<xl  advantageously  wlieu  neitlier  faradism  nor 
pivaojsm  has  been  of  avail. 

Miisfflge  is  of  the  greatest  value  in  infantile  spinal  paralysis.  Not  only 
Am  it  keep  up  the  nutrition  of  the  muscles  and  rtNjuce  the  wasting,  Init  it 
■Mts  in  relaxing  the  shortened  and  coutnicted  mnsf*les  and  tendons.  Mas- 
ssigc  should  be  given  by  a  person  skilled  in  the  employment  of  it,  and  at 
tlie  same  time  that  the  massage  is  ustnl  the  contracted  muscles  shrjuld  l)e 
tWoughly  stretche*!.  Care  shoulil  be  taken  nut  to  allow  t!ie  ap|dit"iition 
ofmjtaaage  to  be  kept  up  too  long.  It  is  best  to  have  the  aj>plication  short, 
hit  used  daily.  The  lengtli  of  each  application  will  dcjK'ud,  of  course,  on 
^  extent  of  the  pamlvsis.  If  only  one  leg  is  pandyzcd,  ten  minutes  is 
Wi^  eoougli.  In  some  c^scs  the  tension  of  the  contracted  tendons  is  so 
p«tt  that  massage  and  stretch iiTg  will  not  overcome  it,  and  then  tenotomy 
necessary;  but  in  a  niucli  larger  nuinl^er  of  cas<j'S  than  is  generally  be- 
ved,  faithful  and  thorough  maK.sfige  will  do  as  much  us  tenotomy.  Short- 
\  will  occur  after  the  division  of  tendons  if  care  is  not  uschI  to  keep 
atretched.  It  is  very  ncfx'ssary  to  overcome  nmtnicturcs  as  early  as 
e,  for  all  efforts  to  restore  muscular  tone  in  a  paralyzed  musjle  will 
'  Biigatory  if  it  is  kept  stretched  by  the  txintraetiou  of  its  opponent, 
i  which  have  no  famdic  irritability  while  stretcheil  in  this  way  will 
^"^  regain  it  when  tlie  rigidity  of  their  autagnnists  has  btn-n  overcome. 
The  tftndons  aljout  the  foot  most  ot^en  require  tenotomy,  esj>ecially  the 
f.  Arhillis  and  the  plantar  fascMa.  After  tenotomy  an  apiiarntUH  is 
d,  and  manipulation  sliould  Im.*  kept  up  as  long  as  there  is  a  tendency 
'  ocHitractioD  of  the  tendon  to  recur.      Dr.  V.  P.  Gibney  (/oc.  ciL)  s[)eaks 
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of  an  o{>eratitni  for  shoiteiun^  an  over-strrtoht^^i  tendon,  as,  f«ir  example 
calcanotis  when  the  U'ntli>  Ai-Iilllis  is  much  k'ngthont'rL  Tlie  cijH'ration  wi\s 
devised  by  Mr,  Alfred  Wilktt,  of  St.  Bartholomew's  Hospital,  and  fx>nststS] 
in  excising  a  jxirtion  of  the  t^'ndon  and  sutiirin*^  the  ends  with  the  !*iir» 
rounding  tissues.  In  the  use  of  nia.ssa^o  it  is  often  sut^jjested  by  the  friends 
of  tlie  patient  that  various  applieiitions  \k  made;  but  it  is  l)C8t  to  manipulate 
with  the  bare  hand.  A  little  vaseline  or  oil  may  be  used  to  facilitate  the 
movenient.s  and  to  prevent  irritation  of  the  skin,  but  a  good  masseur  will 
rub  l>etter  with  the  inicovered  hand  and  never  cause  irritation  of  the  skin. 

The  ijaralyzed  limbs  should  be  kept  warm.  In  winter  the  tetnj>erature 
of  the  part  is  greatly  lowereti.  It  is  well  to  kce]>  the  limb  constantly  cov- 
ered witli  .silk  or  woollin  material,  or  with  chamois-skin.  The  application 
of  dry  heat  to  the  paralyzed  jmrt  is  useful  in  connectifm  with  other  meana. 
It  has  iK'cn  advisixl  in  tlie  case  of  a  punxlyzed  leg  to  put  the  limb  throa^rh 
a  hole  in  a  newspaper  and  toast  it  Wfoi-e  an  open  fire.  On  putting  the 
child  to  be<l  at  night  it  is  a  good  plan  to  use  brisk  friction  for  a  few 
minutes  over  the  aflfected  parts,  and  then  envelop  them  in  flannel.  , 

Metlicines  are  of  little  value  in  the  chronic  stage.  Strychnine  has  been 
recommended  both  jierosand  hy}iodermically,  but  it  ha?  never  been  proved 
to  be  of  use.  If  the  general  conditirm  is  jwior,  cod-liver  oil  or  tho  hypo- 
phosphites  are  indicatetl ;  but  the  general  health  in  infantile  jxiralysis  \A 
usually  excel  lent. 

It  19  of  prime  importance  to  give  the  paralyzetl  parts  as  much  use  as 
possible.  If  the  lower  extremities  are  affectcti,  an  effort  should  be  ma<le 
to  have  the  child  walk  as  early  as  possible.  To  acvomplish  this,  aj>- 
paratus  of  some  kind  is  ne(M]e<L  The  lightest  form  of  instrument  should 
always  be  used.  Theoretically,  the  use  of  eliLstie  bands  to  su[»ply  the  place 
of  the  pjiralyzod  muscles  should  aid  the  patient  in  walking;  practically,  the 
chief  use  of  the  ai^paratua  is  to  support  the  joiuts.  Care  should  l>e  taken  to 
have  the  steel  rmls  thttroughly  paddcnl  at  ttie  joints,  so  as  ttt  avoid  friction 
and  the  formation  of  callosities.  A  wcll-iitting  apparatus  should  not  make 
pn^sure  at  a  joint.  If  all  the  leg  and  thigh  muscles  are  powerless,  the 
apparatus  should  have  a  lock  or  catch  at  the  knee,  so  that  in  standing 
the  joint  shall  l>e  rigid,  and  in  sitting  the  catch  csin  be  rclease<l,  to  allow 
flexion  of  the  knee.  It  is  remarkable  how  well  a  child  who  is  j^iralyzed  in 
ln-»th  legs  can  walk  with  aj)|iaratus.  To  aid  a  child  in  walking  with  apj>a- 
ratus  sjpuie  form  of  crutch  is  necflcd.  For  several  years  the  Darracli  wheel- 
crut<h  has  been  uschI  at  the  Philadelphia  Intirmary  for  Ner\'ou8  Disease^ 
and  has  proved  most  satisfactory.  It  is  simply  a  light  frame  with  wlieels 
which  tuni  readily  in  any  direction  ;  the  top  of  the  fmmework  is  ]mddod 
where  it  fits  under  the  arms,  and  thei'c  is  a  piece  of  covered  metal  lor  tli 
hands  to  hold.  The  use  of  such  appamtua  enables  the  unaffected  mnsclej*  to 
be  exercised,  and  those  enfecblc<l  aiv  bi-ought  into  play.  Another  importani 
nse  of  apfMiratus  is  tlie  prevention  of  deformities,  and  it  is  with  this  ol 
in  view  that  the  early  application  of  the  instrumenta  should  be  made.    Of 
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flBBKcare  roust  l>e  taken  to  keep  the  apparatus  in  repair  and  fitting  proi>- 
erlj.  Tlie  child  is  constantly  ootgrovving  them,  and  parents  are  often  eare- 
lesE  about  attention  to  the  reimii-s.  An  a  rule,  tlie  instriinient.s  net^l  not  be 
fnniit  night;  but  if  there  is  much  tendency  to  contraction  of  the  tendons 
lifter  form  of  apparatus  should  lie  appUed  when  the  patient  gtx^  to  !jed. 
There  is  DO  indication  for  the  application  of  apparatus  in  j>aralysis  of  the 
cpjw  extremities.  An  apparatus  has  been  recommended  in  cases  of  wrist- 
dntp  from  paralysis  of  the  extensors,  but  it  is  not  of  any  practical  value  in 
AiMren.  A  sling  or  straps  t^*  support  the  arm  when  there  is  paralysis  of 
the  deltoid  and  shoulder  muscles  are  of  real  utility,  for  they  pi-event  the 
weight  of  the  arm  from  dragging  the  head  of  the  humerus  out  of  the  glenoid 
flinty,  and  the  stretching  of  the  deltoid  is  obviated. 

Gowers  warns  us  to  be  careful  about  exposure  to  cold  in  cases  where  the 
Ufk  musf'les  are  weak.  In  such  cases  the  respiratory  muscles  are  feeble, 
wd,  ** although  normal  breadiing  may  not  be  impairetl,  the  diminution 
ifl  rtivngtii  may  n-nder  an  acute  bronchial  catarrh  rapidly  fatal,  and  this 
even  mouths  after  the  onset  of  the  paralysis," 

In  the  treatment  of  these  cases  the  utmost  patience  and  perseverance  are 
mjoiftit*?  on  the  part  of  the  parents  and  the  physician.  If  **  eternal  vigi- 
knoe  is  the  price  of  liberty,"  so  are  persistence  and  long-continued  treatment 
nd  care  the  price  of  improvement  in  this  disease,  The  f)arents  of  the 
patient  must  be  made  to  realize  that  the  ti*eatment  will  have  to  be  kejit 
Dp  for  months  or  even  for  years.  Constant  attention  will  l:»e  required  to 
prevent  deformities,  for  the  more  the  child  walks  the  greater  will  be  the 
UiMbncy  to  deformities  from  contraction  and  rehucation  of  ligaments  and 
Imdcms  about  the  joints. 
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PRIEDREICH'S  ATAXIA. 

Synonymes. — Hereditary  ataxia,  Friedreich's  difleaae,  Family  ataxia, 

Generic  ataxia. 

DeflnitioD. — Frtctlreich's  ataxia  is  a  chronic  degenerative  disease,  affect- 
ing the  several  long-fibre  systems  of  the  spinal  cord,  especially  that  of  the 
posterior  column,  and  later  tliose  of  the  lateral  columns.  It  begins  in  the 
lumbar  region  and  extends  upwaixl  and  downwaixl,  finally  involving  the 
medulla  and  especially  the  nnclei  of  the  hypoglos.sal  nerve.  It  develops  in 
childhood,  aflecting  persons  with  an  imj>erfeetly-<leveIo|x?d  spinal  cord  the 
result  of  a  neurotic  inheritance.  Clinically  the  disease  is  characterized  by 
ataxia  beginning  in  the  lower  limbs  and  gradually  involving  the  upper 
liraljs  and  the  organs  of  spet»ch.  Ciirvatui-e  of  the  spine,  tali|>es,  vertigo, 
and,  finally,  paralysis  and  contractures  apixmr.  The  knee-jerk  is,  a-*  a  rule, 
absent.  There  is  but  little  jxiin  or  auiesthesia,  and  optic  atrophy  and 
viscej-al  troubles  are  usually  absent. 

History. — The  disease  was  first  described  in  18G1  by  Friedreich,  who 
reported  six  cases.  Carm  reportwl  one  case  in  1865;  BindbuPk' one  cas6 
and  Carpenter  two  cases  in  1871  ;  Kellogg  two  cases  in  1875 ;  Dreschfeld 
three  casf\s  in  1876;  Friedreich  three  more  cases  in  1877;  Kahler  and 
Pick,  Schmidt,  Sec4igmullor,  IToUis,  and  Gowers  rejK>rted  eleven  more 
cases;  so  that  by  the  end  of  the  year  1880  thirty-one  cases  had  been  re- 
porte<I.  The  firet  Italian  eases  were  reported  by  Musso  in  1881.  Ameri* 
can  cases  begim  to  lie  reeoixled  mpidly  after  Dr.  W.  E.  Smith  had  rejKirted 
his  cases  in  1885.  Up  to  the  pi^esent  time  one  hundred  and  sixty-five  cases 
have  lx;en  put  on  recortl  in  givater  or  less  detail. 

There  have  betni  fourteen  German  observers  and  tliirty -three  cases, 
fifteen  English  and  thirty-six  cases,  six  Italian  and  twenty  eases,  eight 
French  and  sixteen  cases,  seventeen  American  and  fifty-six  cases.  A  ft?w 
cases  of  Swiss  and  other  nationalities  have  also  been  rcpnrtctl.  American 
physicians  Iiave,  as  may  be  seen,  been  particularly  active  in  studying  the 
peculiar  disoixler  under  consideration. 
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Dr.  Kelkjggims  among  the  first  to  observe  tlic  disease.  T>r.  W.  Everett 
Siiijth  not  only  added  to  Its  literature,  but  ako  contributed  the  results  of  a 
pa«i*mortem  study  upon  one  case.  In  particular,  Dr.  J.  P.  Crozer  Griffith 
kif  worked  up  the  subject  In  great  detail  and  with  the  most  praiseworthy 
an.  His  monograph  upon  Friedrcieh's  ataxia  is  the  latest  and  by  far  the 
BOit  eomplele  analysis  of  the  subject  wbich  has  been  publislied.  An  ex- 
«II«it  inoDogmph  was  also  wTitten  by  Dr.  A.  Brousse  in  1882,  and  a 
TElaaWe  critical  digest  by  Orniercxl  was  published  in  Brain  in  1884. 
BoiT  analyzed  all  previously  published  cases  in  1886,  and  Vizioli  did  the 
same  in  the  same  year. 

To  all  these  writers  I  must  express  my  indebtedness,  but  more  partieu- 
liH\  toDr.  Griffith.  To  hJs  pajRT,  published  early  in  1889  and  containing 
au  annlyais  of  one  hundred  and  forty-three  cases,  there  can  now  be  addtxi  a 
cist' j»a Wished  in  this  article  by  myself,  a  case  of  Dr.  V.  P.  Gibney^s,'  three 
cfcei  bv  Dr.  E.  E.  Wells,^  five  cases  by  Tourette,*  one  of  which  had  lM?en 
pnn'iuiisly  reported  by  Blocq,  three  cases  by  J.  M.  Clarke,*  one  case  by 
Ihlcjrf,  of  doubtful  character,*  two  cases  by  Paul  Blocq,*  a  caise  of 
linkrac's  {infra),  a  second  ca.se  of  my  own  reported  to  the  New  York 
Xwimlogital  Society,  January  11,  1890,  and  four  cases  ix?ported  by  me  for 
Ih.  R<x)k,  of  Quincy,  Illinois,  at  the  same  time :  total,  one  hundred  and 
'ive.  Dr.  P.  Ladame  has  written  a  very  good  monograph  on  this 
in  the  Rrvue  M^-dicale  dc  hi  SutJisc  Bomamk^  ^"ly,  August,  and 
.November,  1889.  Soca,  in  a  Paris  thesis,  November,  1888,  collects  one 
Imudrtd  and  sixty-five  cases,  but  includes  some  which  should  not  be  classed 
»  Friedreich's  ataxia. 

Etiology. — Predisposing  Qiu^es:  Heredity. — The  fundamental  factor 
111  |>mlis)>osition  is  an  inherited  or  connate  lack  of  development  of  the 
?ii'i:a.l  <'«*r<l,  more  j>articularly  of  the  columns  of  Goll  and  pyramidal  tracts. 
T^iii-  cfjiidition  is  inherited  directly  sometimes,  but  indirct-tly,  as  a  rule; 
'iat  JK  to  say,  the  jiarents  or  other  members  of  tlie  family  usually  show 
'';:iplv  a  neurotic  history,  and  it  is  in  only  a  minority  of  cases  that  there  is 
-!i-(or\-  of  ataxia  in  the  direct  line  of  anc^estry. 
The  more  freciueut  condition  is  this  :  the  parents  or  grandparents  have 
eurosis,  such  as  insanity,  inebriety,  or  great  nervous  irritability ;  the 
occurring  only  in  the  childi*en  of  one  generation.  Sometimes  in  a 
•m^e  family  the  uncles  and  nephews  or  cousins  may  be  found  to  have  the 
Hence  the  name  "  family  ataxia"  used  })y  some  writers.  There 
Ugixxl  many  cases  in  which  the  |ja rents  were  apparently  [wrfcHi-tly  sound 
'^  bealthy:  yet  it  is  most  probable  that  the  sufferers  from  Friedreich's 


>  New  York  Medical  Record,  October  I,  1887. 

'Journal  of  ilie  AEn«rican  Medk-al  Association,  18S8,  p.  803. 

•  Iconogmphio  de  la  8ttl|>ctridr<?,  vol,  1, 

•  British  Medical  Journal,  March  23,  1889. 

•  Le  Progrds  Mvdical,  June  30,  1888. 

•  La  FmDce  M^icule,  April  28,  1888. 
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disease  iuherit  a  tendency  to  dey:tMierative  processes  from  some  of  their* 
ancestors.  This  degenerative  tendency  may  liavc  been  sliov.^n  in  those*: 
ancestors  in  a  very  slight  degree.  The  parents  rarely  have  locomotor^ 
ataxia,  though  this  h'Ai^  been  ohserv^ed  in  a  few  cases.  The  children  of  ' 
liK?oraator  ataxics  do  not  have  Fnedrcich*s  ataxia  except  in  the  very  rarest 
instances,  hut  this  niay  be  due  in  part  to  the  fact  that  locomotor  ataxia 
early  establishes  impotence. 

Syphilis  in  tlie  parents  is  an  element  in  some — perhaps  in  maoy- 
Congeuital  syphilis  lays  a  foundation  for  ueuro-degeoerative  changes,  JK 
as  does  the  acquirtnl  form.  Hal>itual  intem|ieranc«  in  })areats  undoubtedly 
is  a  factor  s^^mctimes;  mnch  more  rarely  consanguinity  and  tuberculosis  act 
as  predisposing  tausi'S  of  degeneration. 

Ence. — More  cases  have  been  observed  in  America  than  in  any  other 
country;  while  the  fewest  have  been  rejK»rted  from  Fi*ance,  despite  the 
attention  called  to  the  subject  by  the  French  writers  Brousse,  F^r4,  Char- 
cot, Blocf|,  and  Tourette.  I  am  inclined  to  thijik  that  America  is  rich 
in  this  form  of  degenerative  disoi^der.  Seventeen  observers  have  reported 
fifty-six  cases. 

Ai/c\ — The  disease  develops  at  about  the  time  of  puberty,  most  casa 
oaMirring  between  the  ages  of  six  and  fifteen  yeai*s.  It  is  not  verj'  rane, 
however,  for  symptoms  to  develop  even  in  infancy,  though  some  of  the 
cases  re|)ortetI  at  this  time  were  prolmbly  of  a  sypliilitic  character.  In  a 
given  liimily  the  disease,  as  a  rule,  strikes  the  oldt-r  memlxn^s  first,  but  the 
younger  memlK'rs  are  attacked  at  a  relatively  earlier  age.  Thus,  the  oldest 
child  lx!comcs  ataxic  at  the  age  of  sixteen,  the  youngest  perhaps  at  the  age 
of  ten.  The  most  typical  time  of  development  is  a  rather  late  one, — 1>., 
after  twelve  years  of  age,  as  in  Fricdreicirs  original  cases.  The  disease 
may  come  on  after  matmnty  :  in  such  instances  it  is  only  the  family  history 
which  will  justify  the  diagnosis  of  Friedreich's  ataxia.  True  locomotor 
ataxia  may  be  present  In  the  pamnts  and  Friedreich's  ataxia  in  the  chil- 
dren. 

In  American  cases  the  age  of  development  of  the  disease  has  been 
rather  eai'lier  than  the  average,  with  the  exception  of  the  cases  reported  by 
Wells. 

Sex. — The  male  sex  slightly  predominates,  ite  pro|>ortioa  being  abotit 
sixty  per  cent.     In  America  the   female  sex   has,  however,  been  nion^ 
atfected,  tlie  proportion  being  thirty-two  to  twenty -one. 

Somal  Condition. — The  jmtieuts,  so  far  as  rej>orts   give  data,  are  fK^ 
children  of  the  laboring  and  agricultural  classes.     They  have  been  foua^J 
in  the  c>(iuntry  ofltener  than  in  cnjwded  cities. 

Diafhesijt. — Nothing  is  known  specifically  regarding  the  tcmperaitient 
or  diathesis  of  the  families  affected,  except  that  nervousness  and  various  i 
neuroses  were  present. 

OviT'Prodiidiueness, — Some  weight  has  been  attaelied  to  the  fact  that 
In  many  instances  the  family  woa  a  large  one,  and  the  excessive  drain  ^^ 
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tif  mother  was  thought  to  he  an  element  in  tiiusation.     This  is  not  the 

«»•.  however.     Tlie  ataxia  apj>ean?  in  elder  ehiklreiij  hefom  any  drain  on 

•itoTMil  energies  could  have  occurred  ;  wlule  very  oi\en  the  family  is  small. 

This  is  particularly  the  case  with  the  French  patients.     In  America  una 

fimily  of  thirteen  aud  one  of  nine  children  arc  reimrted.     The  remaining 

fifljiliw  were  not  large,  so  far  as  is  known. 

Eiriiing  Oaunes, — Nursing  at  the  mother's  breast  is  thought  to  have 
^cwitd  to  bring  out  the  disease  in  one  Italian  family.  But  the  most  fre- 
<|aititiy  reported  excitants  of  the  disease  arc  the  infct^tious  fevers,  particu- 
larly srarlet  fever  and  diphtheria.  Rheumatism,  typhoid  fever,  variola, 
^r|iooj)ing-<x)ugh,  and  chorea  are  all  ^aid  to  have  prc<x'<lcd  the  disease.  In 
<in9  of  my  own  cases  a  severe  blow  on  the  head  is  credited  by  my  patient 
uritii  starting  it  up.  In  the  other  case  it  was  prect'ded  by  whooping-cough. 
■Id  mo6t  leases  there  is  no  knou^  exciting  cause. 

Syxnptomfi. — The  i>aticnt  first  notices  an  uncertainty  in  the  gait  and 
feebleness  in  the  lower  limbs.  These  symptoms  gradually  increase 
til  they  interfere  seriously  with  progression  and  force  him  to  leave  off 
ive  work.  With  tliis  there  may  be  some  slight  pains  or  numbness  in 
lower  limbs,  and  an  examinati(m  will  show,  within  a  year  or  earlier, 
the  knee-jerk  is  gone.  After  five  or  six  years  the  arms  become  affected 
iiK;o«5rdination,  and  a  little  Inter  bulbar  symptoms,  such  as  thick  or 
itn^  speech,  and  often  nystagmus,  at>pear.  During  this  time  the  {la- 
fluifers  little  pain  and  has  no  trouble  with  the  bladder  or  rc*ctum. 
'Vcitigo  and  headache  are  often  present.  Dorsal  flexion  of  the  toes,  tiilifies 
■«:ifc»T»  or  some  other  form  of  club-foot,  and  lateral  curvature  of  the  spine 
often  obser\'ed.  Ost^illation  of  the  head  and  choreiform  or  incooixli- 
movements  of  tlie  extremities  may  develop.  As  the  disease  progresses, 
kgs  become  weaker,  and  finally  ^varaplegia,  with  contractures  and  mus- 
^iilir  wasting,  sets  in.  The  disease  makes  slow  progress ;  often  it  remains 
•liDost  at  a  stand-still  for  years^  and  the  |>atients  usually  die  of  some  inter- 
cumnt  dtaeaae,  such  as  phthisis  or  an  infectious  fever. 

Among  the  rarely-obst»rveii   sym[)t(mis  are   tremor,  s|tasniSj  decreased 

•Metrical  irritability,  muscular  atrophy,  vaso-motor  paresis,  polyuria^  gly- 

^■*wria,  aniesthesia,  fibrillary  tixnuor,  choking  attacks,  ptyalisra,  strabismus, 

«*Vl»pia,  blepharosjiasm,  a  slight  degree  of  ptosis,  sluggish  pupils,  tachy- 

*^»'«ha,   profuse   sweats,    im]jotence,  slight   vesical    incontinence,   fnigilitas 

^unu      Many  of  these  syraptonis  are,  however,  exceptional  and  acci- 

*iiinl. 

The  major  and  essential  symptoms  are  (1)  ataxia,  lieginning  in  the 
It'ww  limbs  and  extending  to  the  arms  and  tongue  ;  (2)  ixjculiar  rolling, 
^Iwicgait,  ataxia  gradually  involving  the  arms  ;  (3)  disturbances  of  speech  ; 
(4)  talipes  and  spinal  curvatures  j  (6)  gradual  development  of  |>araplcgia ; 
(fi)  lo«  of  knee-jerk ;  (7)  absence  of  cutaneous  anaesthesia,  of  bladder- 
fcwbles,  of  eye-troubles  except  nystagmus,  and  of  severe  pains;  (8)  the 
development  of  the  foregoing  at  about  the  time  of  puberty. 
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Analysis  of  Special  Sympioms> — ^I  Iiave  space  only  to  go  over  a  few 
of  these. 

Ataxia. — This  is  the  fundameutal  and  by  far  the  most  iraportant  symp- 
tom. By  ataxia  in  its  broadest  sense  we  mean  a  loss  of  the  power  by 
which  one  rccognizos  the  degree  of  (1)  jmssive  or  (2)  active  movements 
of  the  limbs,  (3)  their  position  in  sjiact^  and  (4)  the  amount  of  redstance 
or  weight  applied  to  the  muscles.  Our  eog-nizanee  of  these  different  thing:s 
depends  upon  afferent  sens<jry  nerves  supplied  to  the  joints,  tendons,  ten- 
dinous slieaths,  and  miiscli^s.  It  dei)ends  in  a  very  slight  degree  also  upon 
the  cutaneons  sensory  ner>'es. 

(a)  When  there  is  loss  of  power  to  perceive  the  weight  of  objects  and  the 
tension  of  the  nuiseles,  the  nui.>ele- nerves  are  chiefly  affected,  and  we  have 
mit^cuhr  anveifthcsia,  (h)  Wlien  there  is  loss  of  power  to  appreciate  the 
amount  of  tension  in  or  contmction  of  muscle^  and  the  relation  of  the 
limb-segments  to  each  other,  there  is  Iwth  a  muscular  and  an  articular  an- 
testhesia,  and  we  have  a  condition  known  as  sfafic  ataxia,  (c)  When  there 
is  loss  of  power  to  determine  the  degree  of  active  contraction  of  the  muscles 
and  the  movements  of  the  limbs,  there  is  chiefly  articular  and  tendinous 
aniesthesia  and  hromotor  ataxia. 

Now,  in  Friedreich's  disease  motor  or  locomotor  ataxia  is  always  present 
and  very  markcfl.  Static  ataxia,  however,  which  calls  more  into  play  the 
ratiscuhir  sense,  is  less  marke<l.  The  patients,  though  walking  with  a  most 
incnik'dinated  gait,  ean  often  wtand  iairly  well  with  the  eyes  closed.  Finally^ 
muscular  anaestliesia,  as  tested  by  determining  weights  and  the  position  of 
the  limbs,  is  only  moderately  impaired,  and  sometimes  is  not  involved 
at  all. 

In  fine,  then,  the  gait  of  i>atients  suffering  from  Friedreich's  disea^Je  is 
very  incoordinate.  The  patient  rolls  and  tumbles  along  b'ke  a  dninken 
man.  Yet  he  knows  where  his  legs  are,  and  he  can  tell  differences  in 
weights  quite  well. 

A  hitherto  undescnbed  peculiarity  of  Friedreich's  ataxia,  at  least  as 
shown  in  my  own  patient,  is  that  it  involves  even  tlie  trunk-muscles,  so 
tliat  tliere  is  considerable  swaying  of  the  body,  even  when  seated. 

This  has  been  shown  by  a  study  of  tracings  of  the  head-movemenls 
when  the  jwitient  is  standing  and  when  he  is  seated  with  closed  eyes. 

It  is  possible  that  this  unusual  degree  of  trunk-ata.Tcia  is  due  to  the  co- 
incident involvement  <if  the  direct  ceiebellar  tracts.  I  have  observed  it  in 
a  Gise  of  ataxic  pai-aplegia  in  which  the  lateral  columns  were  presumably 
involved. 

Paralyms. — Paraplegia  with  ct>ntrartm'c  is  a  late  symptom.  Weakness 
of  the  lower  limbs,  with  inability  to  walk  far,  is  an  early  symptom.  Tills 
inability  is  deix^ndent  largely  upon  the  excessive  incoordination  and  the 
consequent  extra  demand  upon  the  nervous  force  in  the  act  of  locomotion. 

The  deep  reflexes  are  generally  lost  early  in  the  disease,  and  almost 
always   in  a  year  or  two   alter  it   begins.     The   cutaneous  reflexes  are 


>m  of  cue  of  tjrplcnl  locomoior  ataxia  of  Beren  yean*  atand> 
iii« :  paileot  tUnding,  cfei  cloaed  tbJrty  teconds. 

^miory  Symptoms. — Absence  of  pain  and  of  any  but  light  grades  of 

"•^Bthesia  is  a  characteristic  of  the  disease.     This  absence  of  pain,  how- 
VoL.  IV.— 40 
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ever,  is  not  abseil ute.  There  is  almost  always  some  complaint  at  various 
stages.  The  pains  are  not  often  si'vere  mnd  lightning-like,  but  are  rather 
dull  and  myalgic. 

The  spetiial  senses  are  very  rarely  affected. 

Speech  usually  becomes  either  syllabic  or  more  often  drawling,  si  of 
and  **  thick."     Vertigo  and  nystagmus  ctjnclude  the  list  of  most  important 
symptoms. 


Case  of  John  Alexander  Ddahaniy. — Age,  eighteen  yeara;  single.  U.S.  Weave 
Admitte<3  October  5,  1886.     (8eo  Photo.  I.) 

Family  History, — Father  died  from  alcoholism  j  mother  died  in  conftnetoent 
wise  unknown  or  negfttivc. 

Previmis  HistoT^. — Futient  was  healtliy  as  a  child.  Had  rubeola,  parotitis,  per 
Bcadatina,  and  diphtheriu  wht-n  uboul  seven  yeais  of  ago.  Has  had  intermittent  fever 
several  times.  Denies  syphilia  and  gonorrhoea.  Ha«  no  alcoholic  hubiLs.  Waa  in  gtHxt 
health  tin  nlMUt  two  ycare  before  admission. 

Present  Illnejts. — About  five  years  ago,  while  at  his  work,  be  fell,  striking  on  the  back^ 
of  his  head.     He  was  not  rendered  unconscious^  and  soon  resumed  his  work.     Previous  I 
this  he  could  wnlk  and  tulk  like  other  people.     Soon  be  began  to  have  dull  and  heavy  i 
sations,  was  always  tirod  and  sleepy,  and  could  bo  aroused  from  aloep  only  with  difficulty*.] 
Then  he  had  pf>culiar  feelings  in  leg^,  pain  about  knees  and  ankles  shooting  upward.    Thi 
was  most  severe  in  thighs.     Had  pain:?  in  lumbar  region;  constant  and  severe  ceph 
algia.     Had  formication  in  legs  and  back,  especially  about  shoulders.     This  is  le»  OoVJl 
For  ubout  two  years  be  hud  a  band-like  feeling  of  oppresiiion  over  the  stomach,  and  i 
sidemblti  nausea.     Thb  has  now  gone,  but  he  vomiu  occasionally.     When  these  symp 
toms  became  marked,  his  gait  vha  bo  peculiar  as  to  attract  uttention.     He  could  not 
straight,  but  staggered  like  one  intoxicated.    This  symptom  persists.    The  floor  And  | 
hnve  always  felt  natural  to  him,  but  his  anklt^  were  unsteady,  as  if  he  were  walking  on 
skates.     His  speech  has  been  peculiar.     There  is  a  senaation  of  the  tongue  being  tied  back, 
and  he  has  diffleulty  in  forming  the  desired  word,  this  giving  the  speech  a  ihidm 
Formerly  his  words  were  uiituraL     At  the  same  time  his  fuc<y  assumed  a  fluahed  ap 
ance,  thut  has  persisted,  at  times  being  a  dark  red.     Formerly  he  could  walk  readily  ;  Ti<r9i 
the  distance  of  a  block  is  done  with  difficulty.     He  has  no  difficulty  in  urinating,  but  it  mi 
done  frequently  in  excessive  amount.     At  firet  ho  wua  habitimlly  consti|»atod,  going  foarj 
aud  five  daya  without  movement;    now  he  is  regular.     Has   much  dizziness.     He  aari 
that  he  has  had  diplopia  and  miwcte  volitante.s. 

Physfieai  Examinaiiony  May,  JSS9. — ^Th«  patient  is  small  of  stature, — ^height,  fourf<PCt 
ten  inches.  He  is  well  nourished,  not  unsemic.  Face  U  flushed,  and  hands  ane  red  aiid 
congested.  His  gait  is  mlling,  staggering,  like  a  drunken  man's ;  he  does  not  bring  his  fort 
down  hanJ  upon  the  heel,  as  in  typical  locom<>U*r  ataxia. 

Heart  nurmal,  pulse  slow  and  jstrong.  Lungs  normal.  Liver-dulnofii  nomud.  Digcs* 
live  organs  in  fair  condition ;  patient  ia  inelinedl  to  constipation. 

Urine  of  light  specific  gravity  (1(XI5  to  1010),  and  he  passes  one  hundred  and  etghtj 
to  one  hundred  ajid  ninety  ounces  daily.  It  contains  no  albumen  or  sugar,  but  the  patieot 
suffers  grently  from  thi  ret- 
Mentally  the  boy  is  intelligent,  but  emotional  and  tmpreesionable.  His  tpetch  is 
thick,  he  speaks  a»  though  his  mouth  were  full,  but  there  is  no  "scanning"  or  sylbbtc 
utterance.  He  deeps  well ;  has  sometimes  headaches,  and  often  attackft  «>f  vortigt>.  Mus- 
cular power  is  fairly  good  in  the  armg  nnd  lega.  There  is  no  alro{)hy.  He  has  no  cbanie 
or  tremulous  movemente,  except  that  his  head  oscillates  to  and  fro  when  he  atAnda.  B*  hu 
no  spasms  or  contractions. 

There  is  a  very  slight  tendency  to  flat-fo<>t,  and  a  ^liitht  anterior  curvature  of  ths 
lumbinr  spin©,  but  no  lutenU  curvature.  Weight,  one  hundred  and  thirty  pounds.  Tl* 
skin  reflexes  are  diminished,  the  olecranon  and  patella  reflexes  normal ;  no  clonua. 
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WW,  on  first  examinati*»n,  a  s^litrht  amnunt  of  culaiicsaus  anicstliesia  of  the  lower 
it  disappeared,  und  he  has  hud,  if  unythlngn  cutftnoous  hypcnesthi^m.  His 
tttit  uvery  nuxked  in  the  lower  linihs,  k'^  in  the  upper.  It  is  essentially  u  niut<.>r  iitasciaf 
iMB^ibown  in  locomotion  and  in  using  the  arms  flud  hands.  In  walking  he  ttajifgers  and 
tnOifton]  *ide  to  side,  and  often  falU  if  he  is  not  careftil.  He  can,  however,  stand  fairly 
leQ  with  eye*  cloMd.  The  degree  of  niovcnicnt  'jf  the  head  it*  ehown  in  the  dingrams 
(Flp.  M).  He  has  also  trunk  atitxia,  as  shown  above.  Ho  knows  the  position  of  his 
bopibiiUid  feppreciates  dilforences  in  weight. 

Bit  Tttton  \a  good.     My  friend  Pn^f.  Willtiim  O,  Moore  was?  kind  enough  to  exani- 

iMlMcyei  (februani',  1880),  and  found  nothing  ahnormiil  in  the  fundus.     The  late  Dr. 

Unagf  who  oxumined  him  in  1887,  *iiid  tb«t  he  had  theji  some  nystagmus.     1  have 

tntt  teen  it.    He  haa  no  disorder  of  the  eye-muscle».     His  other  spet'iul  senses  are  nonnal, 

Sin<*  he  came  und«r  observation  in  188ft,  the  puttent'^i  giiit  haj>  grown  worse,  hul  his 

Itaml  condition  hn«  improved.     He  has  gained  in  weight,  and  his  polyuria  has  niarly 

fnn.  He  has  often  complained  of  pains  in  the  h**ud  find  back,  and  of  vertigo,  hut  has  had 

■0  li|hteiviag  or  girdle  pain?.     He  has  cunlrul  of  tbt^  bladder  and  rectum. 

H«  hat  twice  &llen,  and  broken  fir^t  hia  fibula,  and  next  his  radius  and  ulna. 


The  features  of  special  interest  alwut  this  case  are  its  origin  from  a  blow 
the  bead  and  the  cerebellar  ataxia  shown  in  his  gait,  lK>th  facts  sug- 
jgusUve  of  tumor.  Early  in  the  histoiy  of  his  symptoms  there  was  consid- 
ermblc  pain,  though  the  patient  always  magniticd  his  symptoms.  He  seems 
rv<^  to  have  had  a  girdle  sensation.  The  presence  of  the  knee-jerks,  the 
Ortnoidinary  polyuria,  the  cutaneous  vaso-motor  paresis,  wei-e  all  somewlmt 
peculiar  though  not  unique  symptoms.  Fragility  of  the  iMiiies  is  a  curious 
ID<1  interesting  sjTUptom,  and  it  adds  to  the  links  between  Frieilreich's 
itaxia  aud  tiie  lotirmiotor  ataxia  of  adults. 

P&thologrical  Anatomy. — Fourteen  autopsies  have  boon  made  upon 

I  OMCBof  Frietlreich's  ataxia,  including  one  by  Dr.  J.  P.  Crozcr  Griffith,  not 

yet  publisbed.     The  disease  iti  most  of  the  (.msea  had  lasted  over  ten  years ; 

ni  one,  only  two  years  ;  in  two,  eight  years.     The  examinations  have  led  to 

t^oiie  iHjitonn  re.sults.     The  lesions  of  im]xjrtance  were  found  in  tlie  spinal 

^^  and  medulla  only.     The  corrl  was  usually  small,  flattened,  and  appar- 

"•".*■  oongeuitally  imperfect  in  devehjpment.     In  some  t-a.-^s  two  central 

^*°^  have  been  seen.     A  sclerosis  exists   through  the  whole   Icngtii  of 

*  posterior  and   lateral   columns,  sometimes  extending  to  the  anterior 

DtDQB.    The  sclerosis  is  most  marked  in  the  postero- median  colimms, 

are  always  atfwted  in  Mo.     The  iMjstcro-external  column  is  less  in- 

^'*^^  and  there  is  often  a  narrow  strip  of  healthy  tissue  between  the  pos- 

''  horn  and  the  sclerose*!  area,  also  lictwoen  the  jxisterior  gray  commis- 

^^'^aajcj  tho  disea^sed  parts.     The  posterior  column  sclerosis  is  usually  most 

^^'^  ID  the  lumlmr  region.     In  the  lateral  columns  the  sclerosis  always 

the  croesed  pyramidal  tracts.     Tiie  dinx-t  cerebeltar  tracts  and  the 

V  ^  ascending  antero-laternl  tract  are  dt.^>a.sod  in  some  eases,  but  aj>- 

^^Uy  not  in  all.     In  a  few  instances  the  anterior  median  columns  are 

!^  ^•*i.     A  zone  of  healthv  tissue  is  often  found  t)etween  the  sclerosed 


-U 


lal  tracts  and  the  |MJ8teri^^^  horn,     (See  Plates  I,  and  H.) 
^  the  gray  matter,  it  often  appears  small  in  amount ;  there  may  be 
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proliferation  of  cells  around  the  central  canal ;  the  cells  of  the  anterior  aQ< 
posterior  hoi'ns  and  Clark's  eoUimiis  are  at  times  few  in  nunil>cr  or  sonK 
what  almphied.  There  is,  hgwever,  m>  important  or  specitic  eliauge  in  th 
gray  matter.  ■ 

Some  chronic  lepto-meningitis,  especially  on  the  jiosterior  surface,  l8 
been  noted. 

The  medulla  sliows  some  traces  of  ejctensioQ  of  the  sclerosis,  but  tli 
involvement  of  the  cells  of  the  hypoglossal  nucleus  is  probably  the  ni04 
signilicaut  diange.  The  brain  shows  no  changes  of  impurtance  iu  relatio 
to  the  sym|)tomatology  of  the  disease.  ■ 

The  posterior  nerve-nxits  are  extensively  sclerosed,  ihe  anterior  root 
less  S4>,  and  the  jK-ripheml  nerves  show  some  degeuemtive  clianges. 

Pathology. — The  diseiise  is  essentially  a  primary  dc^nerative  om 
The  persons  atlbetcd  by  it  are  born  with  nerve-tracts  which  have  not  suffi 
cient  vitality  to  develop  in  acf^rdanee  with  the  needs  of  the  individual 
consequently  they  atrophy,  and  counet'tive  tissue  takes  the  place  of  nerve 
iibre.  This  is  the  same  process  that  takes  place  in  loei^motor  ataxia  ■ 
adults,  which  is  a  degenerative  atrophy  also,  but  involving  only  the  jjosfl 
rior  column,  as  a  rule.  The  distinction  iK'twecn  Friedreich's  ataxia  ac 
true  tabes  dorsidis  is  etiological  and  clinical,  hut  not  a  pathological  one.' 

A  clinical  peculiarity  which  especially  distingnishes  Friedreich's  ai 
is  the  freedom  fmm  cutaneous  anaesthesia,  jxiin,  and  involvement  o( 
organic  spinal  oentms.     The  lesions  show  that  cutaneous  sensations 
jKiss  up  either  in  the  external  part  of  the  postero-extornat  column  or  in  tl 
lateral  c<jhimn  just  external  to  the  }><)sterior  horn.     The  absence  of  involt;^ 
ment  of  the  sphincters  may  be  due  to  the  fact  that  the  lowest  part  uf  i 
lumbar  and  the  sacral  cord  are  not  excessively  involved  until  late  iu  I 
disease. 

Diagnosis. — The  distinguishing  features  of  Friedreich's  atiixiaaret 
liereditary  or  family  history,  the  age  of  the  |)atient,  the  jiecullar  nillii 
ataxic  gait,  the  absence  of  severe  pain,  of  cutaneous  aofpsthesia,  antl 
bladder  or  rectal  troul4es,  the  peculiar  thick  speech,  the  oscillations  of  li 
head,  the  spiiial  curvature,  the  talipes,  and  the  absence  of  optic  atrophy, 
Argyll -Robert  son  pupil. 

Disseminated  sclerosis  may  counterfeit  Friedreich's  ataxia,  but  iu  ' 
former  there  are  exaggerated  reflexes,  spastic  phenomena,  tremor,  paralvsia 
and  often  aiX)plix^tiforni  attacks.  1 

My  own  case  closely  resembles  wreWllar  tumor,  but  is  distinguisui 
from  it  by  its  long  course  (five  years),  freedom  from  headache,  fi\m\  vomit 
ing,  and  from  eye-symptoms,  involvement  of  the  arms  in  the  ataxia, 
latioDS  of  the  head,  thick  speech,  and  fragility  of  the  bones. 


i 
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*  Some  ftwert  (Bl'K-q  und  M«rine«ceo)  that  Friedrcnoh's  ■t^ix^l^  is  a  primary  dei^eoen 
tive  disease  of  t^f  s|niial  vcs^ds,  nnd  that  the  nervous  tif^siie  is  seoi:>ndarily  inv«ilv«l.    J^ 
agree  that  llie  pusti-rior  eolumns  and  lateral  tr.iut-^  nm  first  and  ino^'t  atfoctod,  Hec»iise 
are  ktesl  in  being  developed  and  are  the  must  highly  ditforeiitiated  and  specialized. 


Friedrtieh*  Ciwe 
II..  C.  L.,  V(njhow's 
Archlv.  Bd.  Ixx. 
Duration  of  i11m!iu«. 


Cabr  t.,  Rutime)'er  and  Qulikckt.'. 
V!rcliow'8  Archtv,  Bd.  xci.  H.  K.. 
fifteen  yeaim'  duratloti. 


Cask  II  ,  Rutimeyer.  Vlrvhow's 
Archlv.  ibid  B.  K.,  Usu  yutrt 
duration. 
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Duration  and  Progrnosis. — The  disease  is  a  progressive  one,  though  it 
may  be  stationary  fbr  a  lou<^  time,  and  may  even  show  temi^jrary  iinpruve- 
ment.  The  longest  pcriorl  uf  duration  *>f  the  disease  oq  re<,^ord  is  forty -six 
years,  and  the  shortest  two  years,  the  average  being  fifteen  or  twenty  yeara. 
Death  wcurs  from  some  intercurrent  disorder. 

Treatment, — A  rpiiet  life,  gowi  iVuxl,  and  favorable  hygieule  surround- 
ings are  the  main  theraiwutic  helps.  Arseuie  aud  various  nerve-tonics  may 
!je  (*f  temporary  benefit.  My  ease  and  some  of  the  French  «i<fes\vorc  IxMie- 
fited  by  suspension  by  the  neek  in  a  Sayre's  apparatus.  If  the  disease  a[)- 
pears  iu  one  member  of  a  family,  effort  should  be  made  to  pi-event  its  ap- 
pearanee  in  others.  The  infant  should  not  be  nursed  I\v  its  mr^ther;  and 
special  care  slu>idd  be  taken  to  prevent  it  from  getting  any  infectious  fevers, 
and  from  receiving  any  falls  or  blows.  Its  life  should  be  exceptionally 
quiet,  so  far  as  physical  exertion  goes. 


HEREDITARY  ATAXIC  PARAPLEGIA  IN  CHIL- 
DREN 

There  is  a  primary  degenerative  disorder  of  the  spinal  cord  occurring 
in  children  and  characterized  by  symptoms  of  ataxia  and  some  cutaneous 
anaesthesia  and  spasm.  The  dis+'ase  devcloj>s  usually  about  the  time  of 
puljerty.  It  progresses  slowly,  and  takes  upon  itself  the  characters  whieli 
I  have  descrif)e<Ll  under  the  name  "  sjiastie  ataxia,"  but  to  whicii  tlio  name 
ataxic  paraplegia  is  more  often  given.  Such  cases  may  for  a  time  be  con- 
sideretl  nf  functional  or  hysterical  character,  A  longer  acfpiaintance  with 
them,  however,  reveals  the  progressive  and  organic  character  of  the  disease. 

Hereditary  ataxic  jMimplegJa  l>elongs  tr»  the  same  group  as  Friedreich's 
ataxia.  It  is  a  primary  degenerative  disoixler,  involving,  no  dotd>t,  the 
lateral  and  posterior  columns  of  the  spinal  cord^  but  with  a  prej>onderanoe 
of  the  lesion  in  the  lateral  columns. 

Two  (^ses  of  this  disease  were  reported  by  me  in  the  3IiuUcai  Jiccordf 
July  2,  1887.     The  folloxving  is  a  synopsis  of  the  sectmd  case  : 

Female,  aged  nineteen  ;  family  history  g<xKl ;  patient  of  nervous  tera- 
|ierament  ;  snjvpased  liystericnl  attacks  l>etween  ages  of  eight  and  ten  ; 
severe  mental  and  cmotifmal  strain  at  sixteen  ;  ataxia  and  anesthesia,  with 
spastic  symptoms  affecting  different  extremities  for  three  years,  but  mainly 
lower  limbs;  temporary  visual  trouble;  diplopia  and  vesical  paresis;  no 
neumlgic  pains.  When  seen  by  the  writer  at  the  end  of  thifM.*  years,  there 
was  spastic  ataxia  with  cutaneous  antestliesia,  mainly  iu  lefl  arm  and  right 
leg;  some  improvement,  with  shifling,  of  symptoms;  mental  depression; 
no  historical  crises. 
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In  the  three  years  .suUst.4Hujit  tu  the  alwjve  report  the  paticut's  coiidi- 
tion  has  varitxl,  bLit,  on  tlie  wholu,  there  is  a  prcigressiou  of  syinptoins, 
and,  wliile  at  first  the  JiseiLse  was  considered  fimctioual,  I  thiuk  that  now 
there  is  no  doubt  of  its  organic  character. 


LOCOMOTOR  ATAXIA  IN  CHILDREN. 

The  spinal  cord  of  persons  under  the  age  of  puberty  is  niit  subject  to 
primary  systemic  degenerative  changes.  This  Is  a  general  law  to  which, 
aside  from  the  cases  of  Friedreich's  ataxia,  there  are  hardly  any  exceptiong, 
Du  Castel '  has  reported  a  case  of  primary  sclerosis  of  the  columns  of  Goll. 
There  are  several  cases  of  amyotrophic  lateral  sclerosis  In  young  children. 
Cases  of  lateral  sclerosis  are  not  rare,  but  they  are  always  secondary,  and 
dejieudeut  generally  u\yon  brain-lesions.  About  twenty  cases  of  dii^seminatecl 
sclerosis  are  on  record,  but  here  such  systemic  degenerations  as  o<x-ur  are 
also  secondary. 

The  posterior  columns  alone  seem  sometimes  to  l>e  priniarily  affected,  as 
already  indicated  ;  but  in  almost  all  instances  the  disease  takes  the  type 
known  as  Friedreich's  ataxia,  and  it  may  be  seriously  doubted  whether  tabes 
dorsalls  ever  shows  itself  in  young  children  in  any  other  way  than  as  heredi- 
tary syphilis  or  as  the  peculiar  form  known  as  degenerative  or  Friedreicirs 
ataxia.  Erb  asserts,  however,  tliat  he  has  seen  three  cases  of  locomotor 
ataxia  iu  children  between  the  ages  of  eleven  and  twenty.  Eulenberg  re- 
ports one  tase  beginning  at  the  age  of  nine  ;  Ivenbuscher,  one  beginning  at 
the  age  of  thrt*  ;  Bradbury,  one  Ix^iuning  at  the  age  of  nineteen  ;  Reniak 
describe  tliree  cases  of  tabes  in  children  aged  respectively  nine,  thirteen, 
and  fifteen,'  and  refers  to  six  others  pre\'Iously  reportiKj,  Thomas  Freyer 
rei>orts  three  cases  oecurring  under  the  age  of  ten.'*  Striimpell  reports  a 
case  with  tabetic  and  paralytic  symptoms  iu  a  child  of  thirteen.  Babez 
refers  to  five  cases  occuiTlug  between  the  ages  of  sixteen  and  twenty/ 
Jos.  Elchberg  reports  a  doubtful  case  of  a  girl  aged  fifteen,  with  opUc 
atrophy  and  lightning  pains.* 

Gorabault  and  Mallet  have  reported  a  doubtful  case  of  tabes  with 
paralysis  developing  in  c]iildh<XKl.* 

The  histories  of  some  of  the  rases  of  Friedreich- s  ataxia — such,  for  ex- 
ample, as  Dreschfeld's  and  8eguin*s  cases — are  more  like  those  of  cases  of 


»  Gazette  Medioalo,  1874,  No.  3. 

'  Berlin.  Klin.  AVochensohr.,  1885,  No,  6. 

>  Ibid.,  1887,  No.  7. 

*  Progrte  Medical,  1888,  Nos,  23,  24,  80. 

*  Cincinnati  Lancet  and  Clinic,  1888,  p,  854. 

*  Aa-h.  de  Med.  E.vp^r.  et  d'Anut.  Path.,  May,  1889. 
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tibes  doTsalis  in  the  adult.  Still,  many  of  the  foregoing  cases  are  far  from 
diowing  typical  symptoms  of  locomotor  ataxia,  and  some  are  probably 
instBDoeB  of  disseminated  sclerosis,  chronic  myelitis,  neuritis,  or  hereditary 
lyphilis. 

Locomotor  ataxia,  therefore,  when  it  occurs  in  children,  takes,  as  a 
rale,  the  type  of  Friedreich's  ataxia.  So  far  as  it  diverges  from  that  type 
it  approaches  in  its  symptomatology  to  the  locomotor  ataxia  of  adults. 
"Die  pedents  then  suffer  ^m  pains,  anaesthesia,  bladder-troubles,  and  visual 
distoiiADces.  The  etiology  in  such  cases  is  often  obscure.  Sometimes 
thoe  is  evidence  of  direct  heredity,  as  in  Eichberg's  case,  or  of  injuries, 
or  of  rheumatic  influences.  Most  often  there  is  a  history  of  hereditary 
Tphilia. 
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STRUCTURAL  ABNORMALITIES  OF  THE 
BRAIN  AND  CORD. 


Bt  SARAH  J.  McNUTT,  M.D., 
SARAH  E.  POST,  M.D. 


Abnormalities  of  the  brain  and  oord  may  be  divided  into  two  daaBee, 

— namely,  those  of  greater  and  those  of  lesser  clinical  imix>i"tance.  Among 
the  latter  may  Ije  placed  ancneephalus,  cyclops,  absence  of  the  prosenceph- 
alon, and  absence  of  the  cerebellnm, — groae  defects  whicii  are,  with  the 
exception  of  the  latter,  incompatible  with  prolonged  extra-nterine  life. 

Aneni-ephalua  is  always  associated  wit!i  a  considerable  degree  of  cranial 
defect.  Bauer  has  classified  casesof  aoenccphalus  into  those  with  and  those 
without  an  occipital  fossa,  the  vanlt  of  the  cranium  being  absent  in  all 
cases.  In  a  typical  citse  there  are  present  of  the  skull,  at  the  naost,  only 
the  lower  [jortions  of  the  occipital,  tem[x>nilj  sphenoidal,  and  frontal  bone:*. 
The  basis  cranii  is  occupied  by  a  mass  of  connective  tissue  and  blood- 
vessels formed  from  ingrowths  of  the  pia,  constituting  the  psendencephalon 
or  fungus  cerebri  of  the  older  writers.  Rachisdiisis  and  aniyelia  are_ 
accompaniments  of  this  condition.  fl 

Absence  of  the  prosencrphahn  may  Ix*  found  with  a  complete  skull.  The 
cases  of  Starr'  and  of  Daua'  are  still  fresh  in  mind.  Of  Dana's  case  it  is 
said  that  the  skull  was  proiwrtionately  large  and  long  in  its  antero-posterior 
diameter,  and  that  the  sutures  were  open  and  the  bones  freely  movable. 
Both  of  these  children  were  bom  at  term  and  lived  a  number  of  days.  A 
rudimentary  tlmlamenccphalon  was  present  in  both  cases.  The  cerebellum, 
medulla,  and  pons  were  reduced  in  size,  but  other^vise  normal,  the  difference 
in  size  being  apparently  due  to  absence  of  the  fibres  which  depend  upcm  the 
proscnceptialou  for  development.  The  main  interest  of  these  cases  has  l)eea 
found  in  the  complete  elimination  of  tlie  pyramidal  fibres  and  the  coQse- 
quent  simplification  of  problems  connectttl  with  these  and  other  spinal  and 
intracerebral  tracts* 

1  Journal  of  Nenrous  and  Mental  Diseases,  July,  1886. 
•Ibid.,  Januan-,  1888. 
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(\fcloit*  is  characterized  by  an  undivided  anterior  cerebral  vesicle,  which 
inq|Md  by  but  a  single  ventricle,  and  in  marked  case's  gives  rise  to 
Ad%le  optic  nerve  and  a  single  eye.  The  lualforraatian  of  the  eyes 
k,  however,  but  one  of  a  series  of  defects  to  be  found  in  these  cases,  as 
tlwie  are  also  imperfect  development  of  the  other  parts  derivwi  frnni  the 
Merior  cerebral  vesicle,  and  extensive  changes  in  the  bones  of  tlie  skull 
■d  fttt?.  The  olfactory  nerves  are  absent,  and  the  nose  is  but  a  rudi- 
■entan'  organ.     The  deformity  of  eycloire  may  exist  in  the  case  of  an 

totbffWBe  well-formed  child.  In  a  case  recently  described  by  William 
Cniig,  of  Etlinbnrgh,'  the  child  was  otherwise  well  develojXM:!  and  lived 
ibr  twenty  minutes  after  birth.  Cases  ^mrtaking  partially  of  the  nature 
of  the  c\t1oi>s  have  lived  to  a  considerable  age.  In  a  ease  reported  by 
Kichter  the  subject  was  a  male  who  died  of  phthisis  at  tlie  age  uJ"  nine- 
two  years.  The  legs  were  completely  paralytic,  there  was  but  slight  use  of 
tlw  arms,  and  the  intelligence  was  of  low  grade.  When  younger  the  patient 
i*  said  lu  liave  been  able  to  talk,  but  later  he  became  stupid  and  apathetic. 
Upon  aiJto|isy  the  posterior  thiid  of  the  corpus  callosum  was  found  present, 
•lit  liiere  had  Ix^en  no  further  division  into  hemispheres.  The  optic 
Denies  were  well  develoixd. 

Another  case  is  descril>ed  by  Hadlich,*  in  a  child  living  but  eight  days, 
wberp,  with  liare-lip  and  other  deformities,  the  surface  of  the  brain  was 
Tumwed  between  the  frontal  lobes,  but  showed  no  further  eflbrt  at  division. 
Th«rc  M'ere  no  tracer  of  the  corpus  <*jillosum  in  this  case.  A  similar 
<**  has  been  reported  by  Wille."*  Difficulty  in  nourishing  the  child  has 
ijjpptred  to  be  the  direct  cause  of  tleatli  in  the.se  a\ses.  An  interesting 
point  connected  with  the  condition  is  the  fact  that  cortical  convolutions 
develop  independently  of  a  corjius  callosum  or  other  transverse  commissure. 
A  Irilobular  brain  has  been  reportt^il  by  Hcydenreich,*  from  the  St, 
Petersburg  Fiodelhaus,  the  middle  lobe  being  occupied  by  the  third  veutri- 
de.  There  was  no  trace  of  ossification  in  the  skull,  yet  the  child  lived  a 
Buaber  of  chiys.  One  otlier  similar  ca.se  Iiad  Ix-eii  rc|)ortetl  from  tlic  same 
iMUtution  in  1850,  the  total  number  of  inmates  during  tlic  interval  having 
^  been  two  hundred  and  thirty-nine  tliousiind  eight  hinidretl  and  twenty- 
^Hkht  Geoffroy-Saiut-Hilairc  mentions  a  similar  case.  Double  brniu, 
^H^Aur  hemispheres,  is  perhaps  less  infre^pieut,  A  recent  case  has  l>eeQ 
^Hhed  from  Italy  by  Marti uotti  and  SptTiuo.'^ 

lo  all  cases  of  this  class  the  deformity  is  supposed  to  date  from  a  very 
eiriy  stage  of  intra-utci'ine  life.  According  to  Kichter,*  the  deformity  of 
cydope  has  it^  origin  before  the  eighteenth  day* 

'  Edinburgh  Modical  Journn).  vol.  xxxii.  No.  8. 
»  HrtJlich,  Arxli.  f.  I^vf'h.,  1880,  Bd.  x.  p,  97, 
»  Wille,  Arch.  f.  Psych.,  1880,  Bd.  x.  p.  07. 

*  Heydenreifh,  Virchowa  Anrhiv,  iv.,  1885,  Bd.  c.  p.  24. 

*  Internat.  Monatschr.  f.  Annt.  «.  Phys.,  1888,  p.  IL 

*  Vifcbow'8  Archiv,  Bd.  cvl.  p.  390. 
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K5lliker  tells  us  that  the  closure  of  the  medolhiry  caual  b^ins  a  little 
caudad  tt>  the  Lead  and  proceeds  in  both  directions.  This  observation  is 
cited  as  a  reason  for  the  i\wt  that  in  these  early  deformities  the  sacral  region 
and  the  prosencephalon  suffer  so  severely,  the  part  last  developed  being 
that  which  is  most  apt  to  be  malformed. 

The  remainin*^  conditions  which  we  liave  to  consider  are  not  inconsistent 
with  a  somewhat  proltKnged  extra-uterine  life.  This  class  may  be  sub- 
divided as  follows : 

1.  Abnormalities  accompanied  by  defects  in  the  envelopes  of  the 

f  Entx^phalocele. 
a,  CranioschJais,^  Hydix-noephalocele. 
I  Meningocele. 

{Myelocele. 
Meningrx^le  spinalis. 
Spina  bifida  occulta. 

2.  Abnormalities  in  which  the  envelopes  are  entire; 
''  H)'drooephalus. 

Microcephaliis. 

Purencephalua. 

Aberrant  arrangement  of  fissures  and  convolutions. 

Agenesis  of  cortical  elements,  commissures,  and   associative 
tracts.  ^J 

Encephalocele  is  characterized  by  protrusion  or  hernia  of  a  part  of  th^l 
brain  through  an  opening  in  the  skull.  According  to  Brun?,  cerebral 
hernias  are,  with  few  exfx^ptions,  hx-ated  in  the  median  line  of  the  skull. 
The  majority  are  fouud  at  tlie  [xjsterior  extremity  of  this  line, — namely,  at 
the  occipital  protuberance, — extending  upward  to  the  jjosterior  fontanel  or 
downward  to  the  occipital  foramen.  Much  less  often  the  aj>erture  is  at  the 
anterior  extremity,  between  the  cribriform  jdatc  of  the  ethmoid  and  the 
frontal  bone  or  between  the  halves  of  the  frontal  bone  at  its  lower  and 
anterior  portion.  Exeejitional  cases  are  found  in  which  the  opening  is 
between  the  halves  of  the  frontal  bone  at  its  upper  portion,  the  anterior 
fontanel,  and  the  sagittal  suture.  A  few  cases  have  l>eeu  observed  in  which 
it  was  between  the  temporal  and  parietal  bones. 

Congenital  cerebral  hernias  are  found  between  bones,  not,  as  a  ru 
through  openings  or  fjramiua  in  the  sul>stanoe  of  the  bone3.    There  are  bi 
few  exceptions.      The  occurrence  of  such  a  hernia  in  the  middle  of  the 
occipital  bone  is  no  exception,  because  at  a  certain  jx?riod  of  development 
the  halves  of  tiiis  bone  are  separate.     Hernia  outside  of  the  median  line  i^i 
so  rare  that  only  a  single  case  has  come  to  the  \\Titer*8  notice.  ^M 

Enoephahx-ele  appears  as  a  round  or  egg-shaj>ed  tumor  wvcre<l  with" 
skin,  unalteretl  if  the  tumor  is  small,  but  destitute  of  hair  in  those  of  la 
grow^th.    The  tumor  of  encephalocele  sometimes  shows  a  furrow  dividing 
into  lateral  halves,  var^'ing  in  size  from  that  of  a  nut  to  that  of  a  man 
fist.     In  the  true  encephalocele  this  tumor  is  pi-etty  tirm.     As  it  contai; 
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mow  water  it  fluctuates.  Its  volume  is  dlmiuisbed  by  pressure  during  deep 
iliqnntiun  and  tluriiig  sleep,  wlii!e  it  is  increiLstnl  in  volume  during  expira- 
tioii  and  erifs.  It  is  i!iemi-tmn.sparent  when  coDtainiog  water.  Irapairmeot 
of  funotiiMi  is  not  usual  where  the  tumor  is  small  and  not  disturbed. 
Whm  ilisturbod,  restlessness,  cries,  aeid  convulsions  fulhw.  Pressure  on 
t\»  timior  produws  turning  or  fixing  of  the  vyes,  difficult  iTsptration, 
weakening  of  the  pulse,  nausea,  couvidsions,  and  a  comatose  condition. 
Ext^ptionally  no  change  occui-s  in  the  tumor,  but  usually  It  becomes  larger, 
aod  ibe  more  considerable  its  size  at  the  time  of  birth  the  more  rapid  is 
it»  growth.  Most  of  the  cases  die  within  a  few  weeks  of  birth,  fi'om  pro- 
gULMoIve  hydnx-ephalus  or  diffuse  inflammation  of  the  membranes  from  the 
dnteotion  of  the  portions  over  tlic  tumor.  A  few  cases  have,  however, 
lived  iweuly  or  thirty  years,  without  functional  disturbauces, 

Jleninffocele  is  characterized  by  the  escape  of  tlie  arachnoid  adhering  to 
the  dura  through  an  opening  in  tlie  skull,  s<y  that  there  is  foriucil  auothcT 
vraide  which  oommunicates  with  the  cavity  of  the  arachnoid  by  a  narrow 
moudi.  This  vesicle  forms  a  tunior  which  is  filled  with  fluid  and  presents 
a  semi-translucent  appearance.  The  case  figiired  below  is  one  exhibited 
br  Dr.  McXutt  before  the  Clinical  Society  of  the  New  York  Postgraduate 
Medical  Sciiool,  April  16,  1887.  The  history  of  this  case  is  briefly  aa 
L  fellows : 


Tlie  patient  was  a  male,  tlie  first  child,  bora  at  term,  of  young,  healthy 
parpiit*.     There  was  a  history  of  privation,  anxiety,  and  insufficient  food 
<luring  the  ])rcgnancy.    The  delivery  was  normal.    The  tumor  was  observed 
inmirfliatcly  at'^cr  birth.     It  a])pearc*l  in  the  (Xfipital  region.     The  sac  of 
tbe  tumor  was,  about  the  convexity,  membranous  and  translucent.     To- 
'^artl'i  the  bn*M»  it  was  covered  with  hair.    The  Ikjucs  of  the  skull  were  sofl, 
fJw  fontanels  large,  and  the  sutures  o]M'n.     Left  facial  paralysis,  shoulder- 
luxation,  taliix«,  and  deformities  of  the  wrists  and  liands  were  present 
Tlir  child  Hvt^l  two  months.     At  the  time  of  death  the  tumor  measured 
aiocimd  three-fourths  inches  iu  cl  ream  fere  nee.     The  i>edicle  of  the  tumor 
WM  tbick  and  contained  cerebral  tissue.     The  occipital  convolutions  inter- 
locked, and  the  cerebellimi  wns  absent.     A  further  detailed  report  of  the 
microflcopical  conditions  in  this  specimen  is  being  prepared.      The  bony 
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defect  extends  from  the  level  of  the  inferior  curved  line  into  the  occipital 
faramen. 

A  vertical  eection  through  the  skull  in  the  median  line  is  ?hown  m 
Fig.  2,  with  the  segment  of  the  occipital  bone  surrounding  the  defect-,  which 
was  disarticulated  and  removed  with  the  tumor.     We  shall  again  refer 
this  drawing,  made  frum  a  phutogitiph  of  the  s|>ecinu'n. 

MydoceUf  or  hernia  of  the  cord,  is  one  of  the  conditions  commonly 
designated  as  spina  bifida.  As  descrilx^d  by  K<M;h,'  it  is  foimd  unrnt  i^n"^ 
quentlv  in  the  sacral  region.  The  spine  down  to  the  sacrum  is  nonruilly 
closed,  but  the  posterior  segments  of  the  arclies  of  the  three  upper  saci-al 
vertebrffi  are  lacking,  leaving  a  four-corneaHl  fisvsure.  The  nural)er  of  the 
vertebra  is  normal  and  the  direction  of  the  laminte  correct ;  tliey  simply 
do  not  quite  meet.  The  bortlers  of  the  fissure  are  covered  with  the  perios* 
teum  of  the  spinal  canal,  which  blends  with  the  lumboHlorsal  fascia.  The 
dum  forms  the  sac  of  the  tumor. 

Normally  the  c<jrd  in  the  new-born  ends  at  the  level  of  the  second 
lumbar  vertebra,  the  coi'd  being  retracted  to  this  level,  according  to  Banke^ 
with  the  later  growth  of  the  bony  canal.  In  myeloci'le  at  the  level  of  the 
first  aacml  or  the  last  lumbar  the  cord  is  adherent  to  the  dura,  the  fasci 
aud  the  skin,  and  i-etraction  is  thus  apparently  hindered^  because  if  the  eoi 
in  a  case  of  myeloci'le  be  extendetl  it  will  rraoh  the  level  of  the  third  or  fourth 
sacml  vertebm.  Lumbar,  sacral,  and  coccygeal  nerves  are  found  in  the 
tumor.  Where  the  cord  is  adherent  the  membrane  covering  it  is  often  thin 
and  tratiHparcnt,  api>earing  to  have  the  character  of  primitive  epiblas 
tissue,  llydromyolius  is  present,  as  a  rule,  to  a  greater  or  less  degree  in 
cases. 

Maiim/oc^k  spinalis  consists  of  a  hernial  sac  formed  by  the  dura  ex- 
ternnlly  and  lined  by  the  pia.  Tlie  spinal  conl  docs  not  take  {)art  in  t 
Ibroiatiun  of  this  tumor,  but  lies  even  more  deeply  than  usual  in  the  lum 
of  the  spinal  canal,  or,  at  most,  sends  only  a  few  fine  nerve-trunks  o 
the  tumor.  The  classic  location  for  mcningtx'cle  is  the  occiput.  Accordi 
to  Koch  [loc.  cit.)y  its  next  most  frtH][uent  location  is  eoccygt^l,  at  the  low( 
extremity  of  the  sacral  vertebrae,  the  jKxlicle  ap{x»aring  through  the  hiai 
sacralis.  Absoqitioii  of  the  nclghlwring  vertebral  segments  may  occur  from 
pressure,  but  a  true  bony  defect  is  not  nei'essary  to  the  formation  of  this 
tumor.  The  diagnosis  is  obtained  from  the  transfvarency  of  the  tumor,  its 
fluctuation,  its  rapid  devehipment,  aud  the  production  of  cerebral  symptomfl 
wiien  pressure  is  exerted  upim  it.  The  myekK^ele  is,  on  the  contrary, 
small,  firm,  aud  usually  umbilicated  tumor,  always  associated  with  bon' 
defect. 

Spina  liijixia,  or  rachischisis  posterior^  is  characterized  simply  by  a' 
sence  of  a  larger  or  smaller  jx)rtion  of  the  vertebml  arch.  In  total  rachi 
chisis  the  whole  canal  lies  open,  the  free  boi*dera  ^mnting  outward. 

'  Beitrage  zur  Lehre  der  Spiaa  Bifida. 
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^only  jiartially  develo|M?d-  Cases  of  aiieuceijlmlus  and  tK-cipital 
ele  are  allietl  to  this  class. 
In  partial  rachischisis  the  defect  is  limited  to  one  region,  or  even  to  a 
cingle  v'ejtebm.  According  to  Koch  [he.  cit)^  the  vertebrse  are  iioiiuiilllj 
iMned  up  to  their  transverse  processes.  The  intervertebral  fumincn  and 
tlie  iDterarticular  ligamentii  also  arc  little  altered  j  but  beyond  the  trans- 
VWK  pHMX-sses  the  arch,  instead  of  continuing  backward  and  inward, 
ftfocppdj^  in  an  outwartl  dirwtion. 

In  total  rachischisis  thewhule  numl>er  of  vertebraj  is  under  the  nrirmal  j 
tile  bcdies  of  the  defective  vertebrie  are  smaller  than  normal,  or  may  be 
fissured,  giving  the  variety  known  as  raehi^-hitiis  anterior.  With  this 
■fldformation  the  wlmle  cord  may  \te  defective,  absent,  or  represented  by 
enbiyonal  tissue,  or  it  may  appear  as  a  fissured  exjmnse.  In  other  cases, 
•liefe  the  mefluliary  plate  lias  imiknl  to  form  tlie  medullary  tube,  the  spinal 
aenres  take  their  origin  irregularly,  often  being  in  connection  with  the 
membranes  only  and  totally  detached  from  the  cord. 

Sftina  bijida  occulta  h  a  minor  allietl  ccmdition  disa>vered  by  Virchttw 
md  since  dtascriljed  in  a  number  of  cases.*  The  defect  here  is  in  the  lumbar 
itgioo,  it  is  covered  with  skin,  and  hypertrichosis  of  the  j>art  is  character- 
istic of  all  cases.  There  have  been  uniformly  present  also  club-foot,  a 
dejm*e  of  antesthesia,  and  perforating  ulcer  of  the  foot.  These  twu  varieties 
of  mcliischvsis  were  observed  by  Dareste  in  his  studies  upon  tlie  artificial 
jmRludion  of  deformities,  and  were  referred  to  by  him  before  the  Academy 
in  1877.  In  one,  all  the  tissues  from  the  laminte  outward  were  wanting 
io  tlie  mc<jian  line  j  in  the  other,  bone  only  was  wanting,  the  skin  and 
wkutaneoiis  tissues  being  formed. 

With  a  high  grade  of  rac-hischisis,  ventral  hernia,  im|>erforate  pharynx 
ami  rectum,  etc.,  usually  are  present.  J.  Bland  Sutton  finds  the  t>rigin  of 
thto  ^incidence  in  the  primitive  neurenteric  canal,  the  neuml  canal  and  the 
•liiufntary  canal  Ix^ing  continuous  at  a  ver)-  early  date,  and  heutx;  condi- 

KJod  by  the  same  lack  of  formative  force. 
The  older  writers  regank^l  meningeal  effusion  as  the  primary  etiological 
dor  in  the  pnjduclion  of  oerehro-spinal  deformities.  In  the  class  of  cases 
liich  we  have  just  consideiifl  it  was  snppostxl  that  the  envelopc-s  rupture  ; 
I  ^M  the  class  yet  \a>  be  cfjusidered  the  envehjpes  resist  the  exceutrie  pressure, 
Hptl  emljurrassed  growth  is  the  result.  The  more  recent  literature  has  not, 
^However,  given  to  meningeal  t'ffnsion  the  same  prfimineut  place.  Dareste 
^BlB(l, later,  Lebedev,*  fnmi  stuilies  of  the  chick  embryo,  Ackermann,*  fruni 
r  1  itudy  of  the  crania  associated  with  hernia  of  the  brain,  and  William 
'  Km'K,*  from  a  study  of  spina  liifida,  arnve  at  a  commttu  conehisiun, — 
immely,  that  bony  defects  at  least  do  not  necessarily  depend  upon  hydro- 

*  Conrad  Bninner,  Vircbow's  Archiv,  Bd.  cvii.  p.  4?f4. 
"  Virchow'a  Archiv,  Bd,  Ixxxvl.  p.  2f>8. 

*  Din  Sohndddiflrnriniliit  bei  der  Enet^phalocelo  Congeoita. 

*  Beitrage  zur  Lehre  dt-r  Spina  Bifida. 
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cephaloid  conditions.  Koch  considers  the  bony  defect  in  myelocele  aud 
encephalocele  alike  due  to  failure  oi^  separation  between  the  cutane<ius  and 
the  medullary  layer  after  the  formation  of  the  medullary  canal.  A  septum 
thus  continues  to  unite  the  neurul  tube  with  the  skin  and  prevents  union 
between  the  segments  of  the  osseous  and  muscular  layers.  These  finally, 
by  increasing  in  thickness,  may  exert  traction  upon  the  neural  organ  and 
lift  it  from  its  bed  in  the  canal.  Increase  in  size,  gravity,  and  subsequent 
meningeal  etFusion  complete  the  work  thus  bc^m.  We  have  already  referred 
to  tlie  fact  that  encephalocele  and  myelocele  are  apt  to  be  unibilicated  or 
furrowed.  The  place  of  urabilication  or  furrowing  is  supposed  to  locate 
the  septum  and  primitive  defect. 

Koch  finds  the  shortening  of  the  spinal  column,  the  absence  of  some 
vertebrse,  and  the  dwarfing  of  others  in  pronounced  cases  of  racliischisis, 
also  the  ot^uirrence  of  minor  degrees  of  rachischisis  witiiout  neutral  involve- 
ment, all  opix>sed  to  the  theory  of  rupture  from  distention.  In  hydromy- 
elius  he  would  ex|>ect  the  spinal  axis  to  be  lengthenwl  rather  than  curtail 

Ackermann  cites  ftirther  the  oinditlon  of  the  crania  in  cases  of  euccpb 
alocele  as  eviilence  opposed  to  the  thetny  of  rupture  by  the  distt-ntlon  of 
hydrocephalic  sac.  The  |>ecullarity  of  these  crania  is  that  known  as  kypi 
sis*  of  the  base  of  the  skull.  In  this  deformity  there  is  steepness  of  incli- 
nation of  the  whole  base  of  the  skull,  and,  in  addition,  shar[)ening  of  the 
occipito-sphenoidal  angle,  or  the  angle  formed  Ijctween  the  basilar  process 
of  the  occipital  bone  and  the  body  of  the  sphemjid.  In  the  five  skull^f 
examined  by  Ackcrmnnn  the  angle  made  by  the  basilar  process  of  the  occip- 
ital bone  with  the  plane  of  the  occipital  fommen  \vm  diminished  frt>m  146 
degrees  to  112,  104,  100,  119,  and  132 ;  and  the  angle  made  by  the  basilar 
process  of  the  occipital  bone  with  the  body  of  the  sphenoid,  from  1.51  to 
133,  130,  129,  144j  and  143.5.  Prognathismus,  with  its  nxvding  forehead 
and  diminished  cranial  capacity,  accctmpanies  this  l>asilar  deformity.  In 
cases  of  hydrocejihahis  the  first  angle  was  little  altered  ;  the  second  was, 
however,  luuud  flattenctl  In  all  of  six  cases.  In  hydrenceplialocele  also 
this  angle  was,  as  in  hydrcK.'ephalus,  increased  to  157,  175,  and  178  degrees 
in  three  cases.  Ackermann  finds  kyphosis  an  argument  in  favor  of 
primitive  bony  defect  with  a  resulting  diminished  intracerebral  pressur 
^Normally,  he  explains,  intmcerebral  pressure  must  somewhat  ex»x*c<l  tha 
of  the  surrounding  medium.  With  a  bony  defect  this  balance  of  pressur 
will  be  lost,  and  crushing  together  of  tlie  immature  btmes  will  result.  In 
hydrocephalus,  on  the  contniry,  the  intracerebi'al  pressure  is  supjx)sed  to  be 
increased,  and  flattening  of  the  basal  angles  is  a  consequence. 

Fig.  2,  R'pivseutlng  a  vertical  section  of  the  skull  in  Dr.  McXutt's 
of  meningocele,  is  manifestly  an  example  of  this  deformity.     Further  ot] 
servations  not  only  ujwn  the  brain  but  also  u|x>n  the  skull  in  these 
are  to  be  desired.     The  practical  importance  of  the  investigation  is  easUj 
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«eo»  Ifprenatal  hydrocephalus  leaves  its  inipi-essioii  upon  the  base  iif  the 
sktill,  this  base  may  \je  interrogated  in  regard  to  a  numlxT  of  disputed 
pointB. 

To  construct  the  angles  referretl  to  liy  Ackermann,  first  divide  tlie  skull 
vertii-allv  in  the  median  plane,  tlieti  upon  this  plane  draw  lines  I'epivseJUing 
its  intersection  with  the  plane  of  the  oeeipital  foramen,  with  that  of  the  lon- 
LiTii'iinai  axis  of  the  basilar  process  of  the  occipital  bone,  and  with  that  of 
tl.»  longitudinal  axis  of  the  btKly  of  the  sphenoid.  The  two  latter  extend 
iui«hvay  between  the  inner  and  outer  surfa<"es  of  the  Imnes,  the  inajualities 
of  these  surfaces  being  disi'egarded.  We  present  Ackermann's  oljservations 
at  some  length,  on  account  of  their  interest  and  appait^nt  value,  also  as 
being  in  their  conclusions  harmonious  with  the  more  recent  experimental 
results. 

While  Koch,  Ijel>edev,  and  others  make  meningeal  eflTusion  secondary 
to  a  primitive  mo<hillary  defect^  Sutton,  on  the  other  hand,  ascribes  the 
tniDor  of  occipital  meningixsele  to  primary  closure  of  the  canals  connecting 
the  lateral  recesses  of  the  fourth  ventricle  with  the  snbaraehnoid  space.  It  is 
•iBodated  with  a  rudimentary  or  absent  eerelx?Iluni  if  devcloiied  at  an  early 
itlge.  This  variety  of  meuing^xxde  has  the  same  relation  to  true  meningo- 
Ofele  that  syringomyelf>cele  luis  to  spinal  meningot^le.  Hydrencephalc»eele 
would  be  produced,  awording  to  Sutton,  by  dilatation  of  tiie  cent  rid  canal 
M>d  the  mechanical  withdrawal  of  cerebral  tissue,  the  agent  being  the  ti*ac- 
tion  exerted  by  the  growing  tumor  upon  the  adjacent  cerebral  mass ;  Bruus 
thought  that  a  meningtjcele  became  a  liydrenwphaloeek  by  the  going  over 
<»f  cerebnd  substance  into  tiie  tumor  under  the  trombintHl  inlluences  of 
erowih  and  the  cranial  defec't ;  while  Koch,  on  the  contrary^  holds  that  the 
primary  eucei>hahxx'le  Ix^eomes  a  hydrt'ncejthfihH^ele  by  the  lof>seni ng  of  the 
Unci  of  connection  between  the  neura!  tube  and  the  skin  and  the  conse- 
quent  sinking  back  of  the  hernia  into  the  eaual.  The  question  as  to  which 
bpsifited  first,  the  tumor  or  the  defect,  and  the  question  whether  the  menin- 
P^fe"*!  eflTuftions  are  primary  or  st*condary,  cannot  thus  be  said  to  have  yet 
-•"^ceivefl  a  completely  decisive  answer. 

Hyfh'ocfpkalHn  may  be  internal  or  external.  Internal  hydrocephalus  is 
^^raeterixed  by  elfusion  into  the  ventrich^.  In  external  hydroeejihaliis  the 
fluid  is  found  in  the  subarachnoid  spa(\^.  Hydrocephalus  may  lie  due  to 
•taiMof  the  circulation,  meningitis,  shrinkage  of  the  brain,  or  congenital 
V^ebkid.  In  hvdrwephalns  due  to  inflammatory  action  the  ependyma  is 
^Miad  thickeiietl,  retl,  and  granular. 

Microcephalua  is  characterized  by  narrowing  of  the  brain  in  all  its  diam- 

•tew.     Premature  synostosis  of  the  Ikiucs  of  the  sknll  has  bwn  established 

I?  Virchow  as  a  more  or  less  constant  concomitant  of  this  condition.     The 

voIutionB  are  simple  in  arrangement,  approaching,  according  to  sorae 

ftjthors,  the  cetacean  ty^w.    In  a  case  re}Xfrted  by  Dr.  Mary  Putnam  Jacobi,' 

i  New  York  McUical  Record,  January  11, 1881. 
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in  a  t4iil*l  ofthive  months,  iht^  skull  im'osuretl  but  twelve  and  a  half  inchefti 
in  its  greatest L'iroumlJL'iX.'iux\     There  was  etJ'uSiion  into  the  veutrioles^  but  tl 
epeiidynia  was  uot  iujei'ted.     The  cciii volutions  were  simple,  little  c'in-\*< 
narrow,  aud  fluttcued.     The  owipital  lobe  was  least  developed.     The  corputl 
callosum  was  small  and  temiinatt'il  *'  proinaturely." 

InoeeipUie  is  a  term  used  to  distinguish  microcephalic  brains  in  whichi 
the  defi'ft  in  the  occipital  Inbe  i.s  os|)wiaIly  marked.  This  abnormality, I 
according  to  Riehter,  dates  from  about  the  fourth  month,  at  which  time  tbej 
frontal,  parietal,  and  temporal  lobes  have  l>een  diifereutiated,  but  the  oocipt-i 
tal  lobe  has  not  yet  been  formed.  Following  Virchow,  Ricliter  6nds  the] 
origin  of  iK-cipital  agenesis  in  premature  of.-eipital  synostosis.  Schroetter  iq] 
conditions  of  iditwy  found  the  corpus  callosum  abnormally  short  in  one] 
hundred  and  nineteen  cases.' 

PornwephaluH  is  diai^acterized  by  the  presence  of  depressions  or  atrophied] 
portions  of  the  surface  of  the  lieniisphcres.     In  some  cases  the  pit  com-] 
municates  with  the  lateral  ventricle.     The  surrounding  convolutions  then 
converge  towards  it,  and  the  lesion  is  more  profound  and  presumably  of  1 
earlier  origin.     In  the  majority  of  cuses  the  defect  is  unilateral ;  in  otheral 
it  is  bilateral  and  even  symmetrical.     An  example  of  bilateral  symmetrical] 
l>orencephalus  is  shown  in  Figs.  3-7.     The  clinical   condition   is  one  of 
IKirapIegia  of  cerebral  origin,  the  development  of  the  parts  supplied  by  the 
atrophied  cortex  being  impaiiTtb     In  the  case  here  referred  to*  there  waa 
a  histon'  of  diflicnlt  labor,  with  an  after-coming  head.     The  child  suffered , 
with  convulsions  for  nine  days  after  birth.    It  lived  two  yeans.    Voluntary 
motion  never  was  obtainiKl,  the  reHexes  were  exagg*^rated,  and  contracture8 
were  present  in  all  the  extremities,  in  the  lower  extremities  the  rigidity  being 
most  marked.     The  larynx  alw  was  badly  develoixtl,  and  the  child  had  the 
crowing  raspii-ation  and  the  tendency  to  regurgitation  noted  in  similar  caseB. 
The  cortical  defect  was  found  in  the  parts  adjacent  to  the  sulcus  ofRolaodo 
and  the  prax-entral  sulcus,  there  l^eiog  coniplete  absence  of  gray  matter  in 
the  bottom  and  along  the  sidi^s  of  these  sulci.     The  examination  of  this 
brain,  made  by  Dr.  William  H,  WeMi,  shows  results  which  are  in  6«>me 
!^esj>ects  unique.     We  refi.'r  particularly  to  the  escape  of  the  crest  of  the 
convolutions  from  the  atrophic  pnjcess.     Dr.  Welsh  *  refers  to  this  jKx.ruliarity 
as  follows ; 

"  The  margin  of  sclerotic  tissue  can  be  tnia^  njj  for  a  certain  distanne 
along  the  sides  of  the  anterior  central  convolution,  and  then  there  ap|)car8 
rather  abruptly  a  cortex  tw^o  or  three  millimeti-es  in  thickness,  which  oio 
be  traced  over  the  top  of  the  convolution  where  it  has  its  greatest  thick- 
ness. The  sclerotic  tissue,  however,  drx'S  uot  disappear,  as  it  can  W  traced 
along  the  deepr  parts  of  this  cortex  near  the  junction  of  white  and  gmy 
matter.     At  the  top  of  the  anterior  central  convolution  can  Ik;  made  out, 


»  Neurolog.  Centmlblait,  Oi-tober,  188«3, 

'  MtNutt,  AmericHn  Journiii  of  the  Medicail  Sciences,  Jftnuary,  1888. 

■  Ibid.,  January,  1886. 
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linomial  gucoe»s](ui  and  of  al>ont  normal  tliifkness,  the  nRtlocular  loyer,  the 
l|lvrror?mall  and  the  layer  of  large  j>y  ram  ids,  and  then  txjnies  the  scle- 
mk  lisetje,  with  its  abundant  nuclei,  fibrous  texture,  and  dilatjed  lymph- 


Fi«.  8. 


j»-*^^ 


\ 


Iril  iNjpUlitu  rr  Atrophy  of  tho  MCendlnfr  frontal  couvtttutlon.  *tpjphy  of  the  ascending 
nroliitlitn,  ntrophy  of  the  purftpciitml  lt»nuk%  and  iiOjelMy  atrophy  of  the  uJitcrior 
Ifinl  Urmporiil  cuuvuluUon.    (AUml  Iwu-Lliinlti  actual  hlxe.) 

^aoa.  In  following  the  eortex  down  the  sides  of  the  convolution  it  is 
tnn  that  s<*lero8is  invades  from  the  deeper  parts  more  and  more  of  the 
cortex,  the  layer  of  large  pyramids  fii-st  disappc^aring,  then  tlmt  of  small 

Fio.  4. 


IU|ltl  lMik||ih«re.    Atmphy  of  the  Bjv<endliig  fbuitnl  convolution,  atrophy  of  the  Mc^idhig  p«rietftl 
«Mrolut]i)tt,  and  atrophy  uf  the  (»aru4X>ntral  lubulo.    (About  twothiriU  actual  tlx.) 

p?nini(J5,  while  the  molecular  layer,  although  abnormally  rich  in  nuclei, 
cm  be  trace*!  all  the  way  down  the  sides  of  the  (^involution.  The  impres- 
ma  18  not  that  of  a  i?K_'lero»*i.s  invading  the  cortex  from  the  siirfoce,  but  rather 
tint  of  invafiion  from  the  deeper  layers  of  the  cortex  or  from  the  medullary 
sobrtance/' 

Figs.  3,  4,  5,  G,  and  7  are  taken  from  this  brain. 
Vol.  IV.— 47 
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The  lesiuu  in  these  cases  would 


Flo.  5. 


_  x^r  to  Ijc  identical  with  tha( 
general  cortical  sclerosis,  fnjm  which  it 
often  cannot  be  ditierentiated  during  life. 
Records  of  sixteen  autopsies  of  spastic 
bilateral  hemiplegia  eoUeeted  by  Osier 
have  shown  five  ca«»  of  general  cortical 
Bclerosis,  seven  caises  of  extensive  partial 
8clerosi.s,  including  the  central  convolu- 
tions, and  four  cades  only  of  si-lerosis 
limited  to  this  region.  Paraplegia,  rigid- 
ity, and  idiocy  were  present  in  all,  the 
essential  lesion  in  every  ca.se  being  appar- 
ently the  atrophy  of  the  central  convolu- 
tions.     The  disability  in  Dr.  McNutt^s 

Fia.  6. 


'f 


TUe  Tight  hemlspbere  viewed  from  ubortt. 


Vertical  section  showing  atrophiedl  ptB- 

eentrol  convolution. 


case  was  a?  profound  as  in  the  cases  where  the  lesion  extended  over  a  larger 
surface  of  the  hemisphere, 

FiQ.  7. 


'"^  -m 


-.-'•f 


'^'.   -'sm^ 


Internal  oiipect  of  the  right  hem ijcph ere,  »ihowliig  the  atrophied  paracentral  lobule  vrith  the 
atmphied  band  In  the  caUosum. 

The  etiulogv  of  porencephalns  has  given  rise  to  many  interesting  h^TKitW 
eses.    The  hemiplegia  with  which  it  is  associated  has  in  many  cases  ap^teared 
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tiU'r  &0  acute  illness  eharatlerized  by  fever,  tMmviiIsifniy,  andotlier  evideueea 
of  diiOurtjed  cerebral  action,  In  eonnection  with  this  fact  the  production 
of  symmetric  atrophy  of  the  cortiL'al  motor  centres  has  suggested  a  systemic 
in&unwatory  affection, — tlic  poliemTpbalitisof  Striimiiell,  siipposably  anal- 
qtoos  in  oliai-acter  and  devchipnient  to  anterior  poliomyelitis.  Satisfaetoiy 
Si  it  may  apjyear,  this  theory  has  not  been  snbstantiated  by  post-mortem 
evidences,  antl  must  be  said  to  be  losing  ground  in  the  general  estimate  of 
dut  ooDdition.  In  other  eases,  as  in  tlic  one  here  i\*ferred  to,  the  paralysis 
has  dat«l  from  birth,  and  there  has  been  a  history  of  difficult  labor,  with 
«Qe?ttlsions  following  delivery.  An  hypothesis  fitted  to  these  cases  has 
brai  meningeal  hemorrhage  at  the  time  of  birth.  So  proljable  does  this 
iMogy  aj)pear  that  Gowers  has  styletl  such  double  hemiplegias  birth- 
pdoeflL  Not  all  cashes  of  even  biplegia  have,  however,  this  history.  In 
eight  of  the  nineteen  case.s  observc^d  by  f)sler  tlie  labor  was  normal. 

Richter's  observations,  already  quoted,  have  included  easels  of  poren- 
oephalua.  In  these  cases  he  has  divide<l  the  skidl  vertically  upon  eacli  side 
of  tlie  longitudinal  sinus,  s*»  as  to  leave  the  sinuses  and  falx  ejitire.  AYith 
ndi  a  section  of  the  skidl  he  claims  to  have  unniistakal>ly  demonstratcti 
kyphosis'  of  the  l>ase  of  the  skull  with  undue  projection  of  the  sella  turcica 
into  the  cranial  cavity.  To  aocommixlate  itself  tt>  this  deformity  the  bniin 
U  more  than  usually  inclined,  and  the  corpus  callosum  comes  into  collision 
with  the  falx.  The  result  is  failure  in  the  development  of  the  i*estrictcd 
portion  of  the  callosiim  and  symmetric  atrophy  proceeding  centrifugally  in 
both  directions.  Pressure  of  tlie  falx  uiM>n  the  venre  Galenie  produces  ciifu- 
latoiy  disturbances  and  ventricular  effusion.  Symmetricsil  atrophy  of  the 
cortex  is  thus  explained  as  primarily  "  tabes  of  the  corpus  callosum," 

In  tlie  case  of  dotdde  {wrencephalus  here  referred  to,  unfortunately,  the 
bwia  was  removed  so  precipitately  tliat  even  a  considerable  amount  of 
War  deformity  miglit  have  escaixxl  unnoticed.  Excepting  the  post-natal 
flWrulsiuns,  therefore,  we  have  no  evidence  connected  with  the  case  wtiich 
'Wild  disprove  Richter's  hypothesis;  while  the  hK-ntlon  of  the  atrophy  of 
tittcallijsum  just  in  front  of  the  splenium,  the  yKut  which  Uichter  finds 
ibe  Djost  fre<piently  encroached  uinyn  by  the  basilar  deformity,  with  the 
^'njinetr\'  of  tlie  cortical  lesion,  wouhl  l>e  in  its  favor. 

A  curious  ]H>int  in  cimnectiou  with  this  ol)servation  of  Richter  is  the 
fiw  tjjat  he  found  the  condition  of  kyphosis  and  collision  with  the  falx  in 
*  ewe  Inhere  the  inc*'|vtion  of  the  iwiralysis  dated  from  the  sixth  year.  His 
i^lanatjou  is  that  the  deformity  was  present,  but  not  sufficient  to  interfere 
wi<h  the  brain  until  it  reache<l  this  stage  of  its  development.  The  possi- 
of  ibe  development  of  basilar  ky[>hosis  after  birth  might  also  be 
There  was  delayo<l  ossiHcation  of  the  intersphenoitlal  articula- 
tioa  ij)  Dr,  McNntt's  case  of  meninguwle,  also  in  all  of  Ackermann's  cases. 
Tke  fiwA  of  persistent  cartilaginous  intersphenoidal  union  suggests  rachitis 

t  Pu8t,  loC.  Clt. 


740 


STRUCTURAL   ABXORMALITrES  OF  THE  BRAIN   AND   CORD. 


as  the  iwssible  origiu  of  tho  defurmity.  In  Dr.  MoXutt's  case  of  biivlegia. 
the  hasii  of  the  skuU  wits  uot  examine*!,  l>iit  the  vault  wub  nichitic,  aud  tlit 
child's  whole  ooiKlitioii  had  a  rachitic  asi>ect. 

In  regai'd  to  iinilat<»ral  poreacephahis,  apparently  interruptiou  of 
pyramid^d  tract  in  any  part  of  its  extt^nt  will  n^ult  in  a  jmu'us  if  the  injur;? 
be  roceivtMil  during  the  ].M?rio(.l  of  gmwtli.  Wiggleswortli  reports  the  tase 
i>f  a  man  dying  at  the  age  of  fiily-six  years  in  which  the  left  upi>er  ei- 
tremity  had  been  ainputated  at  the  age  of  four  years.  Upon  autopsy  there 
was  found  atrophy  of  tfie  right  p)st-eeutral  etrii volution.  Also  we  are  re- 
minded that  in  Heubner's  case  of  double  jxjreneephalus  the  symptoms  dated 
from  tiinvulsifuis  and  fever  at  the  age  of  fifleeii  nioolhs.  An  embolus  was 
found  in  the  right  middle  eerebral  artery  in  this  easit!.  It  is  probable  that 
basilar  kyphosts  is  at  the  most  but  one  of  a  number  of  couditious  cajtable 
of  prwhicing  this  deformity. 

From  even  this  short  aud  iueoniplete  review  of  the  recent  literature  o( 
our  subject  it  w  ill  be  apparent  |>erhaps  that  intewst  has  tended  to  centre  in 
the  collateral  etiohigieal  evidence  to  be  gaiiuxl  by  interrogation  of  the  skull 
and  spinal  canal,  upon  tlie  one  hand,  and,  upon  the  other,  in  the  revela- 
tions 31101x11x1  by  the  natural  atropliy  methutl  of  agenesis.  In  the  prtseuce 
of  such  observations  as  those  of  Richter  all  doubt  as  to  the  commissure 
system  of  the  rt>rpus  mlloHum  shoidd  Ik*,  it  would  ajqicar,  jx-rmanently  put 
to  rest.  The  value  of  this  natni-al  atropln'  metluMl  in  dcmonstmting  the 
cerebro-spiual  fibres  lias  also  l)een  referred  to.  An  abnctrraal  pHnJuct  i.s  in 
the  light  of  such  investigations  not  a  meiie  monstrfjsity  to  l>e  immediatelr 
put  out  of  sight,  but  rather  a  blunder  by  which  Nature  reveals  the  secrets 
of  her  workshop. 

The  arrangement  of  convolutions  and  the  degree  of  devehtpment  in  tJie 
nerve-clenients  have  received  attention  in  conne(*tion  with  the  bnvine  t»f 
imbeeili^s  and  criminals,  particularly  fn^m  Spitzka/  Mills,*  and  Sachs.* 

It  is  evident  that  in  this  line  of  investigation,  also,  there  is  a  wide  field 
for  research. 


*■  American  Joartittl  of  Nt?uj>ilo£jy  and  Psyebology,  I8S2,  p.  386. 

'  Journal  of  Nervous  and  Mentui  Diseases,  September  uud  October,  \S80. 

•  Ibjd.,  September  and  October,  1887. 


THE  SURGICAL  TREATMENT  OF  ABNORMALI^ 
TIES  OF  THE  BRAIN  AND  SPINAL  CORD. 


Bt  p.  S.  CONNER,  M.D. 


The  congenital  or  early-dcvelopwl  ahiiornialities  of  the  brain  and  spinal 
»rd  th&t  may  demand  and  with  advantage  receive  surgical  treatment  are 
meoiagfK'plo,  encephaloeele,  spina  bifida,  and  hydrocephahis ;  in  other  words, 
lieniic  and  dro|>sics. 

Abnormal  protrusion  of  a  portion  of  the  brain  or  it«  coverings  may  be 
•Joe  Uy  too  slight  resistance  on  the  part  of  the  membranous  or  bony  cranium, 
to  increased  preasnre  fmrn  within  l>ecause  of  ventricular  dropsy,  or  to  a 
dfsggiog  {oivQ:  from  withont  conseqnent  upon  early  attachment  to  the  foetal 
omtope.  As  a  result  of  the  action  of  these  causes,  the  presenting  tumor 
amvbe  a  |iortioD  (1)  of  tlie  meninges,  containing  fluid, — i.e.,  a  mminfjoeelcy 
*ljich,  if  it  (xiour  at  all  (and  this  ie  nmeli  duubted),  does  so  very  rarely  ; 
1.2)  of  the  brain, — i.e.^  an  encephaloceie  i  (3)  of  both  brain  and  covering, — 
u^.trntnungo-eneephaloceh^  which  is  tlie  must  frequently  observed  condi- 
'Son;  or  (4)  of  the  brain  with  includtHl  ventricle  diHtendwI  with  fluid, — />., 

Ab  shown  by  Berger,  there  occurs  at  times  a  hyixTplasia  of  the  mcnin- 
P*l  envel()|>e  simulating  a  neoplasm,  and  wtieu  braiu-siibstauce  is  present 
towiy  be  of  snch  mixed  character  as  to  indicate  that  the  protrusion  dates 
^^  to  an  early  period  in  the  development  of  the  nervous  system. 

file  size  of  the  hernia  varies  greatly,  at  times  almost  equalling  that  of 
''•"•hiatl  itself.  As  might  be  expectetl  from  tlic  manner  of  its  production, 
'^locaition  is  along  tiie  suture-lines,  being  in  the  givat  majority  of  instances 
""ncwlicn*  on  the  median  line,  most  e^nnmonly  in  the  occipital  region,  but 
'wt!*i*l(lom  in  front,  at  or  near  tlie  naso- frontal  junction.  Very  raicly  has 
itUtn  found  in  the  tempiral  region.  When  hx^ted  posteriorly  it  may  be 
jitftaliove  the  foramen  niai]^num,  at  the  fontanel,  or^  mort.'  usually,  between 
^  two  at  the  meeting-|x>int  of  the  several  parts  of  the  occipital  bone, 
Tlwt  brain  is  or  is  not  present  cannot  in  many  eases  be  absolutely  de- 
form iiwd  except  by  a*'tunl  inspection,  or,  it  may  lie,  careful  microscopic 
rMniinallon,  and  it  should  therefore  always  be  regarded  as  entering  into 

the  composition  of  the  tumor. 
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Wlieri  other  than  quite  small,  its  diagnosis  is  ordiimnly  easv,  if  due 
consideration  ts  had  to  its  Icx-ation^  its  more  or  less  yielding-  and  fluctuating 
character  and  transUiceucy,  its  reducibility,  and  the  effect  of  pressure  in 
produeing  general  disturbances  (nausea,  convulsions,  or  even  coma).  It 
may  Ix*  confounded  with  simple  serous  eyst,  but  in  the  great  majority  of 
cases  such  cyst  may  properly  \ye  regarded  as  having  been  originally  a  h«*ruia, 
the  connection  of  which  with  the  interior  has  been  cut  off.  If  small,  es- 
pecially when  located  near  the  inner  angle  of  tlic  eye,  it  may  be  and  has 
been  mistaken  for  a  weu  or  an  erectile  tumor,  which  latter  an  encephalocvle 
may  much  resemble  in  genenil  appearance.  In  at  least  one  case  it  has  been 
thought  to  be  a  nasal  polyp,  and  ojierated  on  accordingly,  M'ith  a  fatal  result. 
The  great  diffieulty  at  times,  not  to  say  impossibility,  of  clearly  diag- 
nosticating the  affection  makes  it  necessary  to  view  with  much  suspicion 
any  early-noticed  tumor  situated!  in  or  near  the  median  line,  especially  in 
front. 

In  all  the  abnormalities  under  consideration  treatment  is  either  palliative 
or  radical,  the  former  consisting  in  the  application  of  a  protecting  pad,  and, 
if  ixrmissible,  of  moderate  pressure.  Radical  treatment  has  been  by  puno 
ture,  by  injection,  and  by  incisiou  followed  by  either  replacement  or  ex- 
cision. Puncture,  which  until  quite  recently  was  the  only  operation  proper 
to  be  done,  since  the  othere  were  almost  certain  to  be  followed  by  fatal 
septic  inflammation,  has  proved  unsatisfactory,  having  ordinaril/  to  be 
frequently  repeated,  and  being  liable,  even  though  all  antiseptic  precantions 
are  taken,  to  give  rise  sooner  or  later  to  meningitis. 

Injections  are  not  to  l>e  advised,  because  of  the  great  likelihood  of  the 
production  of  destructive  irritation  and  inflammation. 

Shall  a  cutting  operation  l>e  done?  It  is  as  yet  too  soon,  the  cases  an* 
too  few,  to  warrant  the  expression  of  a  positive  opinion.  Septic  meningiti*! 
has  up  to  a  recent  date  carried  off  the  majority  of  the  patients.  If  an 
operation  is  to  be  done,  the  sae  should  l>e  freely  ojwned,  the  protruding 
brain -substance  replaced  if  possible,  the  sac  excised  and  its  edgt»s  sutureil. 
and  the  skin-flaps  lu'ought  togt^her  and  untte<l.  Only  when  the  brain- 
Jiernia  is  small  can  it  be  put  back,  the  obstacle  to  reduction  lx»ing  either  tlx* 
size  of  the  opening  in  the  skull  or  the  intoleranei^  of  the  brain  to  the  neces- 
sary pressure. 

How  shall  an  irreducible  mass  be  treated?     Either  by  letting  it  alom^* 
closely  covering  it   in  with  sac  and    skin-flaps,  or  by  excising  it.      Ttw? 
latter  procedure  will  certainly  add  to  the  gravity  of  the  operation,  pf3«- ^" 
ticularly  if  the  case  is  one  of  hydrencephalf»cele,  when  siune  j)art  of  t 
lateral  ventricle  must  of  necessity  l)e  o|iML»ned.     Further  experience  mx 
determine  how  much  of  the  brain  may  lie  cut  away  without  resulting  d 
or  markwl  mental  impairment. 

When  tlie  tumor  is  very  small,  is  not  enlarging,  and  seems  to  be  pi 
ducing  no  disturbance,  it  should  not  be  interfered  with ;  nor  should  n 


oiJcratiou  be  done  when  the  geneml  condition  is   bad,  or  when  theiv 
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Other  malfornmtian  danj^rerous  to  life,  or  of  such  nature  as  to  ren- 
Qodesirablc  that  life  should  Ix*  proloiigod. 
Spina  Bifida, — Heruia  of  the  spinal  eurd  or  its  envelopes,  or  both,  is 
commonly  known  to  English  and  Amerifan  physicians  and  surgeons  as 
Bpina  bifida,  i)efiiU9e  of  the  prominenee  attaehing  to  the  assoeiaterl  eleil 
raodition  of  the  spinal  culumn,  wliieh  only  in  the  most  exeeptional  eases  is 
of  tJie  vertebral  bodies.  In  the  great  majority  of  patients  the  non-closure 
of  die  posterior  art'hes  is  in  the  sacral,  lumbo-saeral,  and  lumbar  regions, 
Qoafliooally  in  tlie  dorsal,  and  nua-li  less  often  in  the  cervical.  In  a  few 
iJBtnifiPH  the  entire  canal  has  been  found  open  posteriorly.  Like  the  corre- 
lynding  brain-hernia,  that  of  the  cord  may  lie  (1)  of  the  meninges,  tnen- 
mgoeeUy  the  dro|>sy  otx*orriiig  in  the  arachnoid  cavity  and  pusliing  the  cord 
fimnrd  against  the  bodies ;  (2)  of  the  cord  and  its  coverings,  menvngo-- 
mjfdoceie,  the  fluid  Ijclng  in  the  subarachnoid  spaw^ ;  or  (3)  ftifrinffo-jm^eloceie, 
fipom  distentiun  of  the  central  canal,  the  cord  Ijcing  Hattened  and  spread 
mL  The  seoond  variety  is  much  the  more  common  :  G3.2  j>e.r  cent,  of  the 
CMS  examined  by  the  Clinical  Society  Committee  were  of  this  class.  Or- 
fosrily,  if  not  always,  ctmgenital,  t!ie  tumor  may,  though  very  rarely, 
manifest  itself  only  some  time  after  birth.  In  a  few  cases  there  is  present 
a  thick  covering  of  skin,  but  nsnally  the  integument  is  very  thin  and 
cloecly  adherent,  generally  entirely  absi^nt  over  the  central  part  of  the  mass. 
h»  lianke's  opinion,  it  was  a  growing  together  of  the  membranes  of  the 
wrj  and  the  external  skin  that  prevented  closure  of  the  c^oal.  Instead 
'if  the  ordinary  reddish  eohvr  of  the  tense  shining  tumor,  the  sac  may  be 
Wuish  white,  a.s  in  a  case  of  Ci^ew's,  In  other  than  simple  mcoingocelcs 
tlieeord  or  a  part  of  it  is  found  within  the  sac,  more  or  less  closely  and  ex- 
tnisively  attachwl  to  it  or  even  passing  over  in  its  wall.  Not  seldom  a 
dimple  or  depressed  furrow  indicates  the  point  or  line  of  adhesion.  Existing 
•iT»ta  may  make  the  tumor  multiloenlar. 

Other  malfonnations,  especially  hydrocephalus  and  club-foot,  ai'e  often 
pRBPot  Paraplegia  and  sphincter- para  lysis  may  exist  at  the  time  of  birth, 
.  ifl  which  case  death  speedily  cK-curs.  In  many  cases  paralysis  is  developed 
^H|ker  a  fthort  titne.  S|)outaueons  rupture  often  takes  ])Iaee,  in  labor  or  after 
^Bfew  hours  or  days,  with  the  result  ordinarily  of  causing  death,  cither 
^Klifkly  from  shock,  or  more  slowly  A-om  septic  meningitis.  If  the  opening 
^Bi  very  small  one,  such  inflammation  may  not  be  developed. 
"  Tl)o  only  other  conditions  likely  to  l>e  mistaken  for  spina  bifida  are 
&tty  tu mot's  and  congenital  cysts;  but  mistake  is  not  apt  to  be  made  if 
rtgard  is  had  to  the  consisteuey  and  probably  lobulated  character  of  the 
fi)rTner,  and  to  the  absence  of  tiie  effwt  of  pressure,  of  ctianges  of  |iosition, 
ofcrj'iug,  etc.,  in  altering  the  size  of  the  latter.  The  cyst  may  be  and 
often  is  an  original  spina  bifida  in  which  the  vertebral  oi>cning  has  become 
dond.  Fatty,  cystic,  and  even  fu?tal  tumora  have  been  noticed  eumiog 
from  M'ithin  the  spinal  canal  and  preventing  union  of  the  arches. 

Thougli  the  majority  of  the  subject*  of  this  abnormality  die  early, 
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largely   from  marasmus,  a  few  live  for  niaiiv  montlis  or  year?,  anci  in- 
dividuals have  Hurvivetl  to  the  age  of  thirty,  fifty,  even  seventy-four  years.^^ 
Of  Demme's  thirty-two  patients,  however,  who  were  untreated,  all  wer^H 
dead  within  two  years.     Occasionally  it  ha])|iens,  as  in  a  case  of  White-  ~ 
head's,  that  after  years  (twenty-one  in  the  case  referre<l  to)  of  quiescence 
the  tumor  enlarges  and  becomes  trouhlesome,  even  dangerous.    Spontaneous 
chjsure  of  the  opening  may  occur.  ^t 

As  in  cases  of  Imiin-Iiernia,  so  here,  treatment  is  either  palliative  or^ 
radical,  intended  to  jimtect  by  pad  or  other  mechanical  covering  and  secure 
moderate  compression,  or  to  remove  the  tumor  and  effect  closure  of  the 
oi>ening.  When  the  prntrusiou  Is  small,  is  not  enlarging  or  that  but  slowly, 
and  is  covei-ed  with  healthy  skin,  the  palliative  treatment  should  always  be 
adopted.  The  application  of  collodion  has  been  found  of  service.  There 
is  niufh  wisdom  in  the  suggestion  that,  as  a  rule,  uo  radical  treatment 
should  be  instituted  for  at  least  two  months  after  birth,  as  not  seldom  by 
that  time  indications  of  sixvntaneous  healing  will  manifest  themselves, 
a  large  projiortion  of  the  children  unfit  for  ojieration  will  have  died. 

Tlie  radiiL'al  treatment  has  been  by  punctui-e,  by  injei^tion,  by  ligatic 
or  clamp-compression,  by  excision  and  plastic  operation. 

Puncture,  which  has  usually  had  to  be  rei>eatcd  owing  to  the  refill- 
ing of  the  sac,  has  ocx^sionally  been  followed  by  cure,  but  ordinarily  haaj 
resulted  in  failure,  commonly  in  death,  due  to  a  develoi>ed  meuiugitis. 

The  success  following  the  application  of  a  ligature,  the  6craseiir-wire^  ^ 
the  clam|i  has  not  h*}cn  such  as  to  give  much  encouragement  for  their  use. 

Puncture  followed  by  simple  ioiline-injection,  ndvis<'d  by  Velpeau  andl 
first  practised  and  highly  comniendt^d  by  Brainaixi  (iodine  gr.  v,  iodide  of 
potassium  gr,  xv,  water  5i),  was  a  favorite  methotl  of  treatment  until  Mor- 
ton prop+jsed  the  use  of  glycerin  in  place  of  water  (iofline  gr.  x,  iodide  of 
|)otassium  gr.  xxx,  glycerin  si),  since  which  time  such  .^lution  has  been  or- 
dinarily employ chI  ;  the  glyecriu  being  thought  to  lessen  the  liability  of  die 
diffusion  of  the  irritating  iodine  to  the  parts  outside  tlie  sac.  Many  suc- 
cessful cases  have  be<ui  reportfxl  (twenty  out  of  twenty-six  ti^eate<l  by  simple 
injection,  thirty-five  out  of  seventy-one  by  the  Morton  fluid,  of  the  cases 
examiiu-d  by  the  Committee  of  the  Clinical  So(»iety  of  London),  but  too 
much  regard  should  not  be  had  to  the  statistii-s  tliat  have  been  accumulated 
and  published,  as  they  are  not  very  extensive,  and  there  is  good  reason  ftd 
believing  that  the  large  majority  of  the  unsuccessful  cases  are  not  put  o^ 
I'ecord, 

Great  care  must  be  taken,  in  withdrawing  the  fluid  of  the  sac,  not  to 
remove  tmi  much,^ — not  mor-e,  certainly,  than  one-half, — and  to  inject  slowlj 
the  iodized  glycerin  in  small  quantity  (3ss-5iii),  as  other^vise  fatal  she 
may  be  produced  or  violent  inflammation  rapidly  excited.      I  have  on< 
seen  an  infant  several  months  old  die  immediately  uj>on  being  turned  o\*< 
u|x>u  its  back,  after  removal  of  a  large  j>art  of  the  fluid  in  the  sac 
injection  of  prhaps  forty  drojis  of  the  glycerin  aolution. 
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The  existence  of  paralysis  is  a  coiitra-tndicatton  to  the  use  of  iodine, 
uakifi,  as  suggested  by  Asliliurst,  it  can  be  thrown  into  the  coveiiugs  with- 
out pertomtiug  the  eac  itself. 

MTien  a  suooegeful  result  is  to  follow  the  injection,  the  sac  becomes  filled 
with  new  connective  tissue,  which  later  undergoes  contraction  and  solidifi- 
otion.  Whenever  puncture  is  madcj  with  or  without  asjiociatcd  injectiou, 
the  needle  should  be  entered  at  a  considerable  distance  from  the  median  line, 
loltBaen  the  risk  of  injuring  any  part  t>rthe  cord  which  may  be  in  the  sic  ; 
•ibw  been  aiid  with  truth,  we  have  *'  no  nieausof  deterniioiug  in  the  living 
sibjeci  whether  or  not  the  eord  is  in  the  sac,"  Electrical  stimulation  has 
been  prt>posed  as  a  metl»>d  of  making  such  determination. 

Though  the  injection  treatment  in  *'  its  mode  of  action  most  nearly 
resembles  the  natural  mode  of  cure,"  and  its  employment  has  not  seldom 
been  followed  by  a  satisfactoi*)'  result,  yet  within  the  last  few  yr^rs  direct 
operation  has  much  engaged  the  attention  of  surgefms,  and  in  a  uuml>cr  of 
erne's  the  sac  has  been  removed  and  the  adjacent  soft,  parts  brought  titgcther 
fc?  cjfjsely  as  was  possible.  In  one  ease  of  sjKJutaueous  rupture,  Davidson 
[(uf  Glasgow)  used  a  thin  layer  of  sponge  cut  to  fit  the  ojKniing  in  the  sac  as 
framework  for  granulations,  and  found  after  a  time  that  it  had  entirely 
du«appearcd ;  a  cure  followed.  To  close  the  vertebral  gap  Mayo-Robson 
ijclucetl  a  piece  of  rabbit  periosteum,  ivithout,  however,  secnrtug  the 
ircil  result  ;  and  Dolliiiger  has  done  an  ostcnplastic  opratJon,  breaking 
down,  liending  in,  and  suturing  together  the  everted  arches. 

To<:)  rajiid  and  excessive  escape  of  fluid  should  l>e  prevented  !ty  the  posi- 
tion of  the  patient  rather  than  by  the  use  of  clamp  or  ligature.  Any  nerves 
llmt  may  l)e  in  the  sac  should,  if  possible,  be  dissected  out  and  returned 
vitbin  the  canal. 

Zenenko  has  stated  that  removal  of  such  nerves  apparcnitly  causes  no 
diioeniible  disturbances  in  the  functions  of  any  organs,  yet  sucli  a  case  as 
tlie  one  reported  by  Barton  shows  that,  even  if  no  speedy  ill  consequences 
Rwlt,  convulsions,  followed  Ijy  death,  may  later  occur. 
*  In  closing  the  wound,  the  several  layers  should  be  sei>arately  united  by 
hiiricd  sutures.  Parkes,  who  has  re|)ortc<l  three  operations,  with  two  recov- 
^'^%  attributes  the  fatal  result  in  the  third  case  to  infection  introduced 
•Jfug  the  tracks  of  two  silk  sutures  |iassed  through  the  skin  and  the 
•*<«pcr  parts  to  stt^ngthcn  the  union,  septic  meningitis  developing  very 
'^ijiekly  after  removal  of  the  stitchc-s,  though  primary'  union  of  tlic  wound 
'Mf  had  taken  place.  It  is  of  interest  to  notice  that  the  two  children 
*bo  recoveretl  weixj  very  yoiing  (four  and  seven  weeks  old). 

Though  these  excisions  and  plastic  operations  have  but  seldnm  l>cen  done, 

tIjoHgh  it  is  exceedingly  ditlicult  to  keep  the  wound  aseptic,  and  though  the 

ittttlta  tlms  far  have  not  been  very  encoui-aging  (e.r/.^  tbi'ee  out  of  five  pa- 

its  operated  upon  in  the  Gottingen  clinic  and  reported  upon  l>y  Hildclirand 

W),  yet  future  experience,  and  that  on  an  extended  scale,  can  alone  deter- 

toke  the  actual  value  of  the  really  operative  treatment  of  this  abnormality. 
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HYDROCEPTiALrs. — Consequent  upoD  interference  with  the  outflow  of 
blood  through  the  Galenic  veins  or  dosure  of  the  communicatioa  between 
the  ventricles  and  the  subarachnoid  space,  or  because  of  some  disturbance 
of  the  balance  l)etween  secretion  and  absorption  the  cause  of  which  may 
not  bo  recognizable,  there  occurs  a  dropsical  accumulation  in  the  ventricles 
or  subarachnoid  space,  or  both,  apparent  at  birth  or  manifesting  itself  soon 
after.  Not  seldom  various  members  of  the  same  family  are  affected,  andH 
coexistence  of  other  abnorraalities  (spina  bifida,  club-foot,  hare-Hp,  etc.)  i»'n 
frequently  observed.  Those  cougeuitally  affected  are,  as  a  rule  having  few 
exceptions,  short-lived,  but  when  the  disease  is  developed  later  and  the 
enlargement  is  of  slow  production  the  patient  not  very  infrequently  lives  to 
adult,  it  may  be,  though  rarely,  to  old  age.  The  size  to  which  the  head , 
may  attain  is  at  times  monstrous :  in  the  Warren  ^luseum  is  a  skull  twent 
seven  and  a  half  iuclies  in  greatest  circumference  ;  in  the  Cruikshank  Mu- 
seum was  one  of  fifty-one  inches.     Cardinal's  head  was  thirty-two  and  a 

Fm.  1. 
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quarter  inches  around,  Esquirol's  |iatient's  thirty-six  inches.     In  a  child 
twenty-eight  months  old  whom  I  saw  (Fig.  1),  the  distance  from  the  root 
of  the  nose  to  the  occipital  protuberance  was  forty -two  inches,  and  tha 
from  one  ear  to  the  other  over  the  vertex  twenty-seven  and  a  half  inches. 
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Occasionally  the  eiilargonirat  is  asymmetriral,  even  one-sidcxi.  The 
great  disproportion  between  the  size  of  the  head  and  that  of  the  face  gives 
a  peculiar  aud  chararteristie  appearance  t<j  the  child.  When,  as  is  usually 
the  case,  the  dropsy  is  intni ventricular,  the  eyes  are  carried  downward  and 
outward,  while  their  position  Is  unchanged  when  the  enlargement  of  the 
head  is  due  to  fluid  in  the  arachnoid  cavity  only.  In  other  than  the  milder 
cases  the  brain  is,  as  a  ndc,  feebly  developed,  and  often  will  l>e  found  spread 
out  SLs  a  thin  layer  lining  the  inner  surface  of  the  sac,  or  renting  npim  the 
base  of  tlie  skull.  Hemx-h  reports  a  case  in  which  the  hemisphei*es  had 
almost  entirely  disappeared. 

Spontaneous  bursting  of  the  sac  is  usually  followed  by  death,  though 
recovery  has  l>eeu  known  to  take  place.  Extensive  cellulitis  and  formation 
of  abscesses  have  been  I'cportetL 

Of  treatment  little  can  be  said.  The  internal  administration  of  drugs 
is  seldom  or  never  of  any  value,  and  IocmI  applications  are  i>ractically  use- 
less. The  only  o{>erative  treiitnieut  as  yet  resorted  to  has  Ix'cu  puncture,  at 
times  employed  since  the  days  of  Ijc  Cat,  occasionally  with  success,  esjie- 
eially  in  cases  of  arachnoitl  dropsy.  Only  a  mmlerate  amount  of  fluid 
should  Ixj  drawn  off  at  a  time,  aud  that  through  a  puncture  a  little  to  one 
side  of  the  median  line  near  the  anterior  fontanel.  The  aspimtor-ueedle 
should  Ik?  preferred  to  the  trocar  and  can u la. 

^Vlien  closure  of  the  sutuivs  has  taken  i>lace  yet  symptoms  of  intraven- 
tricular dropsy  are  present  (indications  affoixletl  by  ophtludmoscopic  ex- 
amination arc  of  great  value),  the  ventricles  may  be  tajiped  through  an 
o]K'ning  made  in  the  skull,  as  has  been  done  by  Ayres  and  Kcnin.  The 
latter  advises  lateral  trephining,  and  dirtH.'ts  to  make  a  large  opcuiug  one 
and  a  quarter  inches  behind  the  meatus  and  one  and  a  quarter  inches  above 
Reid^s  Imse-lioe.  Puncture  towaRls  a  point  two  and  a  half  inches  directly 
alxuve  the  opposite  meatus.  The  puncture  will  traverse  the  second  temporo- 
sphenoidal  convolution  and  enter  the  normal  lateral  ventricle  at  the  be- 
ginning or  in  the  course  of  the  descending  cornii  at  a  depth  of  about  two 
to  two  and  a  quarter  inches  from  the  surface.  In  the  case  operated  upon, 
the  ventricle  was  reached  at  a  depth  of  one  aud  three-<|uarter  inches  from 
the  dura  mater.  The  s.nme  objection  holds  against  tin's  operation  as  against 
tap])iog  in  ordinary  cases:  reaccumulatiou  of  the  fluid  is  almost  certain 
to  occur. 


THE  OPERATIVE  SURGERY  OF  THE  BRAIN 
AND  SPINAL  CORD. 

By  CHAELES  B.  NANCREDE,  M.D. 


As  this  article  is  strictly  wnfined  to  the  consideration  of  oj^erative  tech- 
ni(|ne,  diagnosis  and  indications  for  or  a«;ainst  operative  treatment  must  be 
sought  in  otijer  sef-tions  of  this  work.  ^M 

The  fact  that  "  no  injuiy  of  the  head  is  too  trivial  to  he  dcsjiised,  and  none 
too  severe  to  be  despaired  of/'  should  luiceasingly  influence  the  surgain'a 
opinion  and  control  the  treatment  of  head-injuries  at  all  ages,  but  especiall)|H 
those  occurring  during  childhood.  As  the  most  trivial  injuries  of  the  scalp 
may  be  complicateti  with  severe- cranial  and  cerebral  injuries,  or  as  secondary 
diseases  of  the  soft  structures  may  initiate  fatal  intracranial  trouble,  the 
proper  therajieysis  of  scalp-wounds  must  first  be  briefly  considered.  An  in- 
sigutficiint  si-alp-wound,  if  it  become  infected^  may  lead  to  periostitis,  puru- 
lent osteitis,  osteophlebitis,  and  encephalitis  ;  or,  again,  from  the  periosteum 
the  infective  process  may,  by  continuity  of  tissue,  through  osteophlebitis, 
initiate  thrombosis  of  the  cerebral  sinuses,  with  consequent  pyjeraia.  Al- 
though such  complications,  as  well  as  tetauuSj  are  uncommon,  they  are 
possible,  and  must  not  be  ignored. 


1 

3t  th^ 


INCISED,  LACERATED,  AND  CONTUSED  WOUNDS  OF  THE  SCALP. 

Incised  Wounds. — In  view  of  the  just- mentioned  facts,  and  lest 
wotmds  of  the  soft  tissues  be  only  the  smaller  part  of  a  severe  head-injury, 
tiie  following  precautious  should  always  be  observed  before  any  examination 
of  the  wound  is  made. 

The  hair  should  be  carefully  removed  from  the  etlges  and  immeiiiatafl 
neighborhotrtl  of  the  wound  by  the  razor  or  scissors,  after  a  thorough  ilrench*^ 
ing  with  carbolized  water,  and  the  scalp  au'cfully  scrublx^l  with  a  nail-brush 
wet  with  a  mixture  of  two  parts  of  turpentine  and  fourteen  |)arts  of  akxHM 
hoi,  followcKl  by  soap  and  carbolizcd  water,  after  which  the  wound  should 
lL>e  thoroughly  irrigatinl  with  mercuric  bichloride  solution  ;  now,  and  only 
now,  can  the  wound  l>e  safely  explored  with  the  disinfected  finger  or  probe. 
Careful  seaivh   revealing  neither  foreign   IkhUcs  nor  fracture,  any  hemor- 
rhage which  cannot  readily  be  controlled  by  ct^mprcssion  must  be  checked^ 
by  twisting  or  tying  both  ends  of  the  divided  vessel.     When  the  ec 
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into  the  deuse  fibru-cellular  tissiio,  they  can  bo  h<?st  sociirocl  hv 
J  a  ueedle  armed  with  a  ligature  arouud  the  vessel,  iudiiding  sume 
of  the  surriiuuding  tissues.  Ligatures  will  probably  never  be  Decessary  iu 
chtldreu  exi-ept  when  the  wound  iuvolvea  the  lower  part  of  the  tempoitd 
ktOLf  in  which  ease  the  bleeding  may  prove  difficult  to  arix»st.  ** Should  tlie 
Undinor  recur  or  become  dangerous,  uotwithstandiug  all  our  local  nicaus, 
the  question  of  applying  a  ligature  to  the  external  or  eomraon  carotid  may 
iriiR."*  I  quote  the  f^jregoiug  seuteiiee  not  Ixieause  in  my  practice  any 
Mcb C5ontingejify  has  aris^'U,  but  bccaust?  so  experienced  a  surgeon  as  Ileuitt 
has  evidently  known  of  some  such  question  arising, 

All  blrttliug  having  been  arrcstetl  except  that  which  is  to  V»e  checked 
by  the  cijmprciL-sion  of  the  drcssitigs,  the  wound,  if  it  have  not  penetratt.Hi 
the  apoDeurosis  of  the  oceipito-frontalis  muscle,  should  be  closed  by  fixing 
ODeeud  of  a  strijy  of  fine  aseptic  gauze  ii\'ith  iodofurm-ctjllodion*  upon  one 
fikle  of  the  cut,  when  the  wound  can  be  accurately  coaptatc<l,  and  held  so  by 
lintingthc  other  end  of  the  gauze  strip  with  more  collotlion,  the  drying 
ttd  consequent  fixation  of  the  dressing  being  hasteoetl  by  Ihnuing.  This 
ttpedient  is  preferable  to  the  use  of  a^lhesive  plaster,  because  the  latter, 
bjr  the  rapid  growth  of  the  hair,  soon  becomes  loosened,  and,  above  all, 
taepticity  of  the  wound  is  rendered  difficult,  if  not  im^Mjssible. 

When   the  wound  extends  through   the  mx'ipito-frontalis  aponeurosis, 

titgut  or  horse-hair  sutures  will  often  become  necessary  from  tlie  gaping  of 

'  wound,  but  before  their  passage  the  centre  of  a  bunch  of  fine  catgut 

be  secured  by  a  suture  of  the  same  to  the  deepest  i>ortii>n  of  the 

df  three  or  four  strands   Ix'tng  carefully  brought  out  between  each 

•of  sutures.     In  either  variety  of  scalji-wouud,  dusting  with  iodoform,' 

a  piece  of  protective  along  the  line  of  the  wound,  aud  the  adjust- 

tof  appropriate  aseptic  gauze  compresses  to  secure  contact  of  the  flap 

I  the  deeper  parts,  must  be  resorted  to,  covering  all  in  with  alx)ut  eight 

K-s  of  bichloride  gauze  the  innermost  layers  of  which  have  been 

jldy  moistene<i  with  tlie  mercuric  solution,      My  prefci*ence  is  to 

all  in  place  by  the  applic^ition  of  a  moist  carbolizinl  gauze  roller, 

rtich,  when  dry,  forms  a  firm  unyielding  dressing.     For  appearance'  sake 

•oiuslin  bandage  may  be  applinl  outside  the  gauze  roller, 

I  have  entered  into  these  minute  details  l>eeause  after  compound  frae- 
,  the  o]>eration  of  tivphining,  etc.,  the  same  method  of  dressing  should 
■  ftduptwl,  with  the  exee[FtifWi  of  the  dminage,  which  in  certain  instances 
l>e  with  the  tidx*,  a.s  will  Ik.'  indicatetl  in  its  proper  place. 

*  Hewitt,  Holmes's  System  of  Surgery,  3d  ed.,  vol.  i.  p.  570. 

'  Plain  colli>lion  will  do  very  well,  while  shreds  of  ubsorbeat  cotton  can  be  subetitutcd 

f  *b»  piuziv 

'  NotwithstAndint;  the  cxperiinenU  of  kl>oratory  invoBtigMtorB,  I  ftttU  ding  to  the  UM 

I  4ni(;,  riiy  clinical   experience  appurently  contradicting  that  of  the  ej£ peri ui enters, 

both  are  correct,  recent  observations  g'»ing  io  show  that  iodoform  destroys  the 

'  the  ptomaines  reauHing  from  the  muttiplication  and  growth  of  certain  of  the 
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Should  suppuration  beneath  the  aponeurosis  occur,  fn>ni  neglect  of  the 
proper  aseptic  pret'autions  or  from  infection  of  the  wound,  capillary  druiu- 
age  will  fail  to  remove  the  pus,  and  a  tube  or  tubes  must  be  substituted,  with 
the  applif-Htion  of  such  eom[vressej3  as  will  prevent  all  purulent  accumula- 
tions. The  wound  will  rarelv  be  situated  so  as  to  afford  drainage  at  the 
most  dependent  portion  of  the  accumulatious,  under  which  circumstances 
counter-openings  are  indic^tetl,  to  be  kept  patent  by  the  iutrotluction  of  small 
draitiage-tulx'S.  If  the  surgeon  will  remember  that  this  apttncurosis  is 
attached  behind  to  the  superior  curved  lines  of  the  occij)ital  bone,  to  the 
mastoid  process  of  the  temporal  bone  and  the  zj'goma  laterally,  and  that  it 
becomes  continuous  with  the  tissues  of  the  upper  lid  and  those  over  the  root 
of  the  nose,  together  with  the  position  in  which  the  disease  will  compel  the 
patient  to  keep  his  head,  the  proper  places  to  make  the  counter-opejiiDgs  can 
readily  be  determined  in  each  case.  The  most  strenuous  etforts  must  now,  of 
course,  be  made,  by  the  occasional  use  of  tlie  stronger  antiseptic  solutions,  to 
render  the  pus-cavities  aseptic,  and  all  bagging  of  pus  must  be  prevented 
by  pro{>er  compresses,  for  by  such  means  olleutimes  a  rapid  diniiautioa  io 
dischai'ge,  paio,  and  coustitutional  symptoms  will  result.  Sloughing  may 
occur,  but  is  rarely  productive  of  any  osseous  necrosis,  especial h'  if  strict 
asepsis  be  secured.  Should  the  surgeon  fear  to  trust  to  the  unaided  powers 
of  nature,  he  may  invoke  the  osteogenetic  ixiwers  of  the  diploe  by  peoe- 
tratiiTg  the  outer  table  with  a  fine  awl,  making  tiie  perforations  as  cloee  to- 
gether as  convenient.  Id  a  few  days  granulations  will  spring  up  fiv»m  the 
diplot'  and  coalesce  with  those  of  the  soft  |»arts.  It  can  hardly  be  exj>ected 
tliat  ejKleusiveor  more  majtsive  necrosis  will  occur  inchildh(x>d  fix>ni  trauma- 
tismSy  with  which  we  have  chiefly  to  deal  in  this  section,  but,  should  tJii^ 
ocfiur,  it  must  be  remembered  that  sejjaration  of  the  sequestra  will  probably 
occupy  months  or  years,  so  that  the  subsequent  discharge  and  exhaustion 
may  at  times  compel  the  surgeon  to  pi^^ect  large  portions  of  the  calvarium. 

Constitutional  Treatment. — As  this  is  the  form  of  inflammation  too 
commonly  mistaken  for  erysipelas  and  alleged  to  l»e  due  to  the  use  ol,^ 
stitches,  and  as  the  disease  may  in  some  cases  either  be  of  a  genuine  ery-^B 
sipelatous  nature  or  become  complicated  with  erysipelas,  attention  to  tl  sm-i 
digestive  tract  by  tlie  exhibition  of  t-alomcl  and  soda  in  small  doses,  followe?;^ 
by  a  siiline,  will  prove  useful,  when  indicated  by  the  condition  of  the  tongicr-^ 
and  bowels.  Quinine,  tincture  of  the  chloride  of  iron,  and  stimulaoK  ^ 
when  necessary,  should  tlien  be  prescribed,  with  abundance  of  nutritioufi*.-^ 
non-irritating  food, 

Larcerated  and  Contused  Wounds :  Local  Treatment. — After  th»^ 
preliminary  antiseptic  cleansing  previously  descrilx'd,  these  wounds,  if  no^^ 
penetrating  (he  apmeurosis,  should,  wlien  needfiil,  be  coaptated  by  gauzeeS^ 
(or  shreds  of  absorbent  cotton)  and  oolh>dion,  while  division  of  tlie  aponeu-fl 
rosis,  witli  consequent  gaping  of  the  wound,  calls  for  sutures  as  a  retentive  '  ^ 
measure,  even  if  complete  coaptiition  cannot  be  etf(H.'tetl :  they  should  be 
drawn  just  tight  enough  to  effect  this  end,  while  drainage  must  be  provided 
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iio  iueiscd  wounds.     Under  no  ctreimistanocs  yhuuld  rags  of  bmistK], 
Qtly  hopelessly -damaged  scaliJ-ttssue  be  eut  away,  for  even  in  the 
niolt  tlicy  rarely  sloughy  much  less  in  childi-cDp  and,  should  they  die,  uo 
hum  will  accrue,  provided  asepsis  be  seeiired  :  this  is  a  cardinal  rule. 

CONTUSION  OP   BUNE,    WITH    SUBSEQUENT   OSTEO-MYELITIS,   OSTEO- 
MYELITIS  FROM    MIDDLE-EAK  DISEASE,  ETC. 

This  complication,  which  probably  always  results  from  infection,  should 
hot  rarely  occur  when  proper  aseptic  methods,  such  as  suggested,  have  been 
eonfldentiously  pursued.  When  the  constitutional  or  local  symptoms,  or  a 
combination  of  l>oth,  indicate  the  necessity  for  njverative  ujterference,  afler 
the  usual  preliminary  anti,^ptic  precautions,  a  large  flap,  its  outline  l>eing 
a  shallow  curve  so  planned  as  to  avoid  the  main  scalp- vessels  and  favor 
drainage,  should  be  raised,  all  the  tissues,  including  the  periosteum,  being 
divided  at  one  cut,  which  must  be  vertiml  to  the  skull.  Preferably  uuder 
it  antiseptic  irrigatioo,  the  bone  should  be  removed  w^ith  the  gouge, 
',  chisel,  saw,  or  burr  of  the  dental  engine,  including  some  of  the 
lly  healthy  bone  for  a  short  distance  around  tlie  diseasc<l  area.  Ap- 
jiropriate  tube-drainage  being  instituted,  the  flap  may  be  now  laid  down  and 
OTfiiilly  sutured  with  silkworm-gut,  stlk,  or  prcparcti  hurse-hair,  aiul  an 
antiseptic  dressing  applied  over  alL  That  under  the  most  uut'avorable  cir- 
camfitaooes  success  is  still  attainable  in  cases  of  this  nature,  which  have 
nsollt'd  even  in  thrombosis  of  the  lateral  sinus  and  septic  embolism  of  tlie 
haut  and  lung,  is  proved  by  a  case  of  Plorsley's,  the  disease  originating, 

EM  18  inoflt  usual,  fruni  old  middle-ear  disease.*  Horsley  has  suggested 
that  when  "the  first  indicatiou  of  embolism  appeans,  the  internal  jugular 
^'eia  should  he  tied  in  the  middle  of  the  neck,"  though,  as  he  points  out,  a 
sffioiis  argument  against  the  performance  of  this  operation  "  lies  in  the,  at 
Jtr^sent  im|X(Ssible,  task  of  discovering  how  much  thrombosis  there  is,  and, 
fcrther,  what  risk  there  is  of  embolism  from  the  same,"* 
I 


SIMPLE   FRACTURES  OF  THE   VAULT. 


Should  operation  be  indicated, — and  I  must  reiterate  that  in  this  article 
'  have  nothing  to  do  with  anytliing  Ixnond  the  mere  techiiicpie  of  t!ie  various 
^iX'ratious  required  for  injuries  and  diseases  of  the  head, — the  usual  anti- 
^ptic  preliminaries  must  Ik»  attended  to  with  jwculiar  cure,  for  here,  unlike 
^hf  case  of  a  com|>onnd  fracture,  the  "surgeon's  acts  determine  the  fate  of 
*  fresh  wound,'-  and  "  infection  and  suppuration  are  due  to  his  tef^inical 
f«ults  of  omission  and  commission."  Since  sejitic  infection  and  inflamma- 
^>fin  of  the  nieningi*  and  brain  constitute  the  only  immwliate  risk  to  life  of 
^^phining,  no  arguments  are  needed  to  enforce  unusual  care.  The  prefer- 
form  of  flap,  that  which  has  Iwen  just  descriljed  in  the  pret>eding  section, 

( Medical  Press  UDd  Circular,  18B0,  N.  8.,  p.  49& 

lOpemtioiu  of  Surgcrj-,  p.  lOT,  W.  H.  A.  Jacobfion,  P.R.C.S.,  Philadelphia,  1889. 
I  haa  been  recently  &uu<:ti&ifully  currie<l  into  effect  by  another  surgoou. 
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should  always  l>e  employed  where  the  previous  dania^  to  the  soft  parts j 
admits  of  it,  which  in  the  injuries  now  umler  consideration,  of  course,  cannot 
interfere.     The  bone  being  exposeil,  the  depressetl  incarcerated  fra^meutB  I 
must  be  reh-ased  bv  as  limited  a  removal  of  the  oV€»rlappinj2r  souml  bone  as 
will  admit  the  iutrixhictiou  of  the  point  of  the  elevator;  if  extensive  com- 
minution of  the  internal  tal>k*  exists,  sufficient  sound  bone  must  be  removed  ] 
to  extra(*t  all  the  fmgments  of  the  internal  table. 

Oftentimes  the  use  of  a  Hey*s  saw,  by  removing  the  overlapping  edge  ■ 
of  the  external  table  of  the  skull,  or  by  merely  widening  a  fissure,  will  ren- 
der elevation  possible,  but,  when  the  whole  thieknt'ss  of  the  skull  is  driven 
down,  the  bone  can  be  more  rujiidly  and  satisfactorily  remove<l  by  the  use 
of  W.  B.  llopkins^s  modification  ftf  the  rongeur.  Again,  in  many  (.-ases  the 
trephine  must  be  used,  especially  whei-e  other  instruments  are  not  available. 


METHOD   OF   PERFORMING  THE   OPERATION   OF  TREPHINING. 

The  special  instruments  required  are  an  elevator,  a  knife  with  raspatory 
attached,  trephines  of  various  sizes,  a  trephiue-bmsh,  a  pair  of  Hey*s  saws, 

a  small  pair  of  cutting  bone-for- 
^^^'  ^'  c^ys,y   tlie   gouge-forceps  of  Hop- 

kins, and  jierhaps  a  lenticuhir,  with 
Avhich  some  surgeons  still  ]irefer  to 
elevate  and  smooth  the  ix>ugh  edges 
of  bone ;  but  I  have  never  seen  any 
necessity  for  its  use,  as  an  elevator 
in  careful  hands  is  {perfectly  safe, 
and  its  rough  serrated  edges  serve ' 
admirably  to  file  away,  as  it  were, 
any  inequalities  left  by  fragment* 
of  the  brittle  inner  table  remaiuiag 
at  the  periphery  of  the  aperture. 
Hopkins's  rongeur  (Fig.  1)  uii 
an  admirable  instrument,  and,  where  it  can  be  used,  serves  a  better  purpose 


Hopkliu'ii  rongeur. 


Fio.  2. 


ElcYiitur. 


Flo.  3. 


Fio.  4. 


Trephiiiebniah. 


Hvj's  aaws. 


than  the  trephine  or  Hey's  saw  (Fig,  4)  in  removing  an  overlapping  shelf 
of  bone,  while  it  is  an  instrument  which  can  be  used  with  more  safety  and 


almost  Imposstble  for  it  to  iujiire  tlie  brain  if,  as  tlie  last  jwrtioiis  of  the 
ioDtT  table  are  tlividetl,  undue  prt^surc  hy  made  ;  while  under  theee  circum- 
stances the  old  form  of  iustruraent  (Fig.  G)  has  oocasioually  been  accidentally 
pluno^ed  into  the  braiu-substance.  Horsley'  has  devised  a  trephine  with  a 
peculiar  handle,  with  such  a  thin  cutting  wlge  that  the  buttons  of  bone 
when  replaced  fit  much  better  tlian  they  would  if  cut  out  with  the  oixiinary 
form  of  iustrnmont. 

All  the  instrnmcnts,  including,  in  addition  to  those  mentioned,  a  flat- 
ended  prolie  or  toothpick  to  measure  the  depth  of  various  ]>ortions  of  the 
trephine-eut,  a  tenaculnra,  several  hemostatic  forceps,  a  [mir  of  scissors,  etc., 
should  be  tlion.iughly  boiled'  in  plain  water,  and  then  with  aseptic  hands 
removc+l  anil  placed  upon  a  towel  wrung  out  of  a  live  per  cent,  carbolic  acid 
solution,  auother  similar  towel  covering  them  until  needed. 

A  convenient  meth(xl  of  supporting  and  steadying  the  head  is  the  use 
of  sand-bags,  Auaesthesia  must  be  carefully  iuduced,  and,  in  my  judgment, 
except  for  brain-tumors  and  perhaps  epilepsy,  ether  should  be  the  agent 
employed. 

The  scalp  surrounding  the  proposed  site  of  operation,  having  been 
shaved  and  disinfected  as  previously  described,  where  tliere  is  uo  wouud^ 
should  be  inciscil  down  to  the  bone  with  one  stroke  of  the  knife,  forming 
a  large  flap  whose  outline  is  a  shallow  curve  so  planned  as  to  avoid  the 


*  At  least  one  other  surgeon  dnlms  the  peculiar  fonn  of  handle  ilgured,  and  I  cannot 
say  that  Mr.  Horsl+^y  does  more  than  etate  his  preference  for  this  form  of  instrument 

'  Boiling  in  plain  water  will  roador  asoplio  any  instrument  if  kept  up  for  not  leas  than 
Atc  mlnuteSf  and  has  the  advantage  of  not  injuring  the  edge  of  cutting  in:?truraents.  For 
thi«  reason  solid  steel  inBtniments  are  desirable  ;  but  even  ivory  or  ebony  handles  will  often 
•tand  this  treatment:  if  not,  they  must  he  cleazL&ed  by  long  immersion  ia  the  five  per  cent 
carbolic  «cid  solution. 
Vol,  IV.— 48 
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main  scalp- vessels  and  favor  drainage  in  the  reeurabeot  posture  ;  this  she 
lie  rapidly  reHected.  Any  bleeding  which  dctos  not  spontaneously  cease  ioB- 
fcnv  monieuts  should  be  arrt^sted  by  the  lut'mostatic  forceps,  or  possibly  bv 
ligatuiTs,  but  tii&se  are  rarely  necessary.  The  periosteum  usually  readily 
strips  off  with  the  rest  of  tlie  flap,  liut  tliia  mimccuvTe  may  be  aided  by 
the  use  of  the  periosteal  elevator  of  Mr.  Victor  Horsley'8,  depicted  id  Fig. 

7.  When  merely  an  overlapping  edge  of  bone  has  to  be  removed,  this 

sejiarate  removal  of  the  peri- 
osteum is  haitlly  nei^ssary, 

the  membrane  being  readily 

4  ^>^.Z->j     ^  scmpe<.l  aside  by  the  raspa- 

„   '  ,  ^   ,  ,     .  torv.    All  these  raanceuvres, 

wit)  I  those  presently  to  be 
described,  should  be  executed  under  a  constant  flow  of  tartacid  mercuric 
bichloride  solution,  one  to  two  thousand  or  three  thousand. 

The  trephine,  with  its  centre-pin  protruded  about  one-si xtt*enth  of  an 
inch  and  firmly  screwed  iu  this  position,  should  now  be  applied  to  the  por- 
tion of  bone  which  it  is  intended  to  remove,  the  j>eriphery  of  the  trephine 
somewhat  overlapping  tlie  depressed  bone  at  one  point,  as  indicated  in  Fig. 

8.  The  instrument  should  be  workeil  with  a  light,  sharp,  quick  move- 

Fm.  8. 


Fig.  7. 


raent  from  left  to  right  and  from  right  to  left,  care  being  taken  not  to  pi 
unevenly,  and  the  pressure  being  chiefly  exerted  as  the  hand  is  carried  from 
left  to  right.  As  soon  as  a  suflficient  groove  has  been  cut  to  steady  the 
trepliine,  the  centre-pin  should  be  withdrawn,  and  fixed  so  as  to  avoid  injur." 
to  the  dura  mater.  When  the  outer  table  of  the  skull  is  cut  through,  if 
irrigation  is  not  used,  the  bone-dust,  wliich  up  to  this  time  has  been  dry, 
becomes  soft  and  bloody,  as  the  instrument  2>enetrate8  into  the  diploc.' 
Both  the  sound  and  the  feel  are  also  ditferent.  When  the  use  of  the  centre- 
pi  u  seems  undesirable,  Dr.  P.  H.  Watson,  of  Etlinburgh,  has  suggef^ed 
that  the  instrument  should  be  steadied  by  applying  it  through  a  perforated 

'  ThU  in  absent  in  early  life,  and  at  all  «ge«  over  ft  large  part  of  the  squamous  boM 

and  in  the  occapitiiil  fossK. 


OPERATIVE  SmOERY  OF  THE   BRAT^   AXB   PPrCAT,   OORB. 

of  pa-steboartl  firmly  held  against  the  bone.  In  view  ejf  the  great  diffi- 
of  rendering;  pasteboaixi  aseptic  and  of  its  softeniiitr  under  irrij^ition,  I 
wonld  suggest  the  siihstitutiou  of  a  jwrforatwl  piece  of  thtii  «i[>lint-vvw>d.' 
If  the  iiTigation  does  not  keep  the  trephine-teeth  free  of  bone-dust,  or  when 
this  measure  is  not  enipluyeil,  the  iustninient  must  be  removc<l  fn)ni  time  to 
time,  and  eleansetl  in  tlie  earbolizt^l  water,  either  by  the  bnisli  or  a  sjiouge. 

The  detritus  lying  in  the  bony  groove  should  also  be  removed  by  the 
toothpick  or  flat  end  of  the  probe,  advantage  lifing  taken  at  the  same  time 
to  measure  the  depth  of  the  cut  at  varitKis  [lortitnw  of  the  circumference,  to 
ascertain  w^iether  the  Ixine  is  beiug  evenly  divided.  If  one  segment  of 
tlie  grtmve  be  deeper  tlian  another,  the  trejihine  must  be  inclined  to\\arfls 
the  sliallow  side,  and  pret*sure  made  at  that  point  alone  until  the  gnK>ve  is 
of  equal  depth  throughout.  It  must  be  remenibere*!  that  ttie  bone  is  fre- 
quently of  unequal  thickness  at  various  parts  of  the  circumference  of  a 
trepbine-cnt,  so  that,  while  the  o?scons  disk  may  be  firmly  liekl  fast  at  pnme 
points  by  portions  of  the  inner  table,  t!ie  teetli  of  the  instrument  may  at 
other  jjoiots  be  tearing  the  dura  mater,  the  chief  thing  to  be  avoided. 
Even  in  the  adult  the  skull-cap  varies  from  one-fiftli  of  an  inch  upon  the 
averag<',  to  as  much  as  three-fourths  of  an  inch  at  the  i»ceipital  pn>tuherance. 
In  young  children  the  diploe  may  also  be  absent,  so  that  in  them  great 
cantifin  must  bo  cxereiseti.  I  can  give  no  l>etter  w^orking  rule  than  that  of 
Holden  :  "Think  that  you  are  operating  on  the  thinnest  skull  ever  seen, 
and  thinner  in  one  p<)rtion  of  the  circle  than  in  the  other.'* 

When  the  instrument  reaches  the  inner  table,  both  the  sound  to  the  ear 
and  the  ponsjitinn  conveyed  to  the  hand  usually  give  warning.  Great  care 
should  now  be  exercised  :  each  turn  must  be  made  cautiously  and  with  very 
light  pressure,  fi-eqnent  resort  being  had  to  the  probe  or  tootlijiiek  to  deter- 
mine at  which  points,  if  any,  the  bone  has  been  completely  divided,  that 
the  teeth  may  be  so  inclined  sis  Uv  avoid  cutting  the  dura  mater.  By  a 
slight  rocking  movement  of  the  trephine,  the  looseness  of  the  piece  can  be 
ascertained  ;  but  it  is  l>etter  to  lay  the  instrument  a??ide,  and,  seizing  the 
disk  in  the  gras[>  of  a  stout  pair  of  fon?eps  inserted  in  the  groove,  gently 
move  it  from  side  to  side.  If  loosened  at  one  edge,  the  trephine-teeth  must 
Ive  made  to  cut  u|>on  the  4>ppo3ite,  attached  part,  for  a  turn  or  two,  when 
the  foiTeps  should  again  test  the  stability  of  the  disk.  AVhen  InoseniHl,  the 
bone  may  come  away  in  the  crown  of  the  trephine  ;  but  I  think  it  safer  to 
remove  it  hy  tilting  the  ]>i<:»ce  out  with  the  forceps,  using  a  rockijig  move- 
ment, and  always  drawing  it  out  towards  the  side  where  any  pirtion  of  the 
inner  table  remains  unsawn,  as  then  the  dura  mater  escapes  the  slightest 
injury  from  the  other  thoroughly  sawn  and  pt^rhaps  splintered  etlge  of 
bone.     Should  any  portions  of  the  inner  table  be  left  behind,  they  can  be 


'  In  seta  of  trephining  inBtmments  mftnurBclurHi  over  fifty  years  ago,  there  was  a  similar 
I  instruincnt  with  two  hn.odle'^  conBtnicted  for  thin  special  purpose,  a.«  well  as  segmented 
thinea,  *ut'h  as  were  reinvenled  by  Dr.  J.  B,  Roberta  a  few  years  since. 
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removc<l  by  the  rongeur,  elevator,  or  leritienlar.     Whew  a  ven'  largie  disk 
is  being  removed,  as  one  from  one  and  a  half  to  two  inches  in  diameter,  the 

Uone  had  p'rhajvs  better  1j*»  re- 
^^^'  ^'  moved  in  the  following  manner. 

When  the  disk  is  loosenetl,  the 
elevator  may  be  gently  used  to 
lift   one  edge,  after   which  the 
Lentlculir.  dura  mater  should  be  careftiUy 

8trii>j>ed  off  with  Hor^ley's  in- 
strument depicted  on  page  754  (Fig.  7),  or  by  a  smooth,  blunt  ele%'ator. 
The  ti'ephiue-disk,  as  well  as  any  other  fragments  siilisoquently  removixl, 
ghoiild  at  once  he  transferred  to  a  warm  solution  of  mercuric  biehluride^ 
one  to  two  thousand,  placed  in  a  china  receptacle,^  and  carefiilly  maintained 
at  a  temperature  of  fmiu  100°  to  105°  F. 

When  dealing  with  a  punctured  fracture^  a  trephine  large  enough  to 
include  tlie  starring  of  the  outer  table  with  a  small  area  beyond  should  he 
u.^'d,  when  most  of  the  fragments  of  the  inner  table  will  come  away  with 
the  button.  Great  care  must  he  exerci&cd  in  removing  splinters  of  the 
iuner  table,  lest  the  dnra  mater  or  venous  sinuses  b«?  wounded.  When 
dealing  with  an  ordinary  depn^^setl  fracture,  the  trephine  should  be  applied 
80  that  only  about  twn-thirdss  of  the  circumference  will  be  located  n|ion  the 
sotHid  lx>ne,  and  tlie  crown  of  the  instrument  shoidd  tx*  no  larger  than 
will  admit  of  the  easy  introduction  of  the  elevator.  If  the  remox'al  of 
one  button  will  not  allow  of  elevation  of  the  fragments,  more  Ijone  can 
be  readily  rcnioved  by  the  rongeur  or  Hey's  saw  ;  if  n<jt,  a  new  segment 
of  Imne  must  be  removed  with  the  trephine.  Certain  precautions  muat 
l>e  obser\'ed  when  the  fracture  is  near  a  sinus  which  we  susjiect  has  beea 
woinided  by  the  depi-esst^d  fragments.  Thus,  the  trephine-eut  must  be 
planned  so  as  to  give  free  access  to  any  bleeding  jwint,  rather  than  merely 
to  admit  easy  elevation  of  the  fragments.  One  is  often  tempted  to  draw 
out  a  long  fragment  driven  some  distance  beneath  sound  bone,  whose  cqq^_ 
cealcd  extremity  lies  in  close  pmximity  to  a  large  sinus,  pjssibly  woundil|^H 
it;  but  in  such  a  case  this  would  be  a  dangerous  practice,  since  without 
removal  of  l>one  access  to  any  bleeding  jx>int  cannot  be  obtained.  It  is  far 
safer  to  trephine  over  the  site  of  the  concealed  extremity  of  bone,  when, 
if  its  withdrawal  is  followtnl  by  hemorrhage  from  a  wound  of  the  sinus, 
instant  compression  may  l>e  effected,  as  'will  presently  be  indicated  :  negUW 
of  this  rule  has  been  followed  in  the  practice  of  two  eminent  Philadelphia 
surgeons  by  almost  instant  death,  in  one  ease  from  an  extensive  wotiud  of 
the  lateral  sinus,  in  the  other  from  a  wound  of  the  sui>erior  longitiidinal 
sinus.  Large  instruments  ai'e  indicated  when  operating  for  intracmnid 
hemorrhage,  pus,  cerebral  tumors,  or  epilepsy,  or  after  traumatism  when 

» I  speciftlly  mention  this  became  I  huve  known  of  a  surgeon  placing  the  bone  in  • 
moreiinc  solution  contained  in  a  tnrtnt  hiiMn.  wbieh,  of  course,  deconipofrod  the  mntlieptift 
subeequcnt  necroflla  of  the  replaced  button  resulting,  compelling  lit  rcmovftL 
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nil  localization  suggests  tlie  gradual  iuvolvemeot  of  one  centre  after 
»Ujer. 

Whenever  trephining  is  |X'rforniied,  all  loose  fragments  of  bone  should 

be  removed,  to  make  sure  that  no  spicules  have  wounded  the  dura  mater  or 

!  '!epressetl  pieces  elevated,  but  allowed  to  remain  in  sitUy  imlei^s  evi- 

ried  bv  tile  vulueratiug  Ixxly,  when,  unless  the  damaged  portion 

auj  be  disinfe<:rted  while  in  position,  the  whole  piec5e  had  better  be  removed, 

dfluned,  and  replaced,  as  I  shall  des*"ribe.     All  the  fragments  should  Ije 

in  the  warm  antiseptic  solution,  as  before  mentioned.     If  the  sinus- 

eins  of  the  diploe  bUxnl,  the  bone-tissue  around  the  orifice  should  be 

into  the  sinus-month   from  all  sides  by  some  blunt  instrument,  as 

ator,  or  they  must  Im-  jjlngged  with  a  small  fragment  of  antiseptic 

poxe,  which  may  be  removt^d  at  the  end  of  the  oiK^ratiou  or  allowed  to 

ranain  for  twenty-four  houre. 

Any  hemorrhage  from  bleeding   iioints  iu  tlie  dura  mater  must   be 
imited  by  line  catgut  ligatures,  passed,  if  rcHpitsite,  through  the  membrane 
witb  a  curved  ne*xlle.     Should  a  careful  search  indicate  neither  subdural 
Mood  nor  wound  of  the  dura  mater,  after  sm<x»thing  off  the  edges  of  the 
hiniEK)jK'uing  with  the  rongeur  or  iile-edge  of  the  elevator  to   lessen   tlie 
risk  of  ulceration  of  the  dum  mater,  the  bony  fragments  should  be  replaced 
ai  nearly  in  aila  as  post^ible,  when,  if  they  are  Um  small  to  fill  up  the  gap, 
their  fthotild  be  perforatwl  ivith  the  centre-pin  of  the  trt^phine,  placed  with 
uoe  |Jortion  of  their  periphery  in  contact  with  the  st>und  bone,  and  sutured 
tiu'  w-idp  by  pib!«i«g  a  stout  ctitgnt  ttirmd  through  the  perforation,  as 
ted  by  W.  AV.  Keen.     Where  a  large  gap  is  still  left,  oste^jgenesia 
secured  by  carefully  mincing  the  smaller  bone- fragments  and  dust- 
ing tliom  over  the  expostnl  duni  mater.    A  fter  a  final  irrigation  W4th  mercn- 
lIic  kieliloride,  a  hunch  of  fine  catgut  drain  should  be  seeurwl  by  its  middle 
tlu' deeper  parts  of  the  wound,  and  tlie  flap  (hen  laid  down,  and  sutured 
Wimdium  silk  or,  what  I  prefer,  silkworm-gut,  placing  the  stitches  about 
ntimetre  ajiart,  bringing  out  l)etween  each  pair  thn*e  or  four  i-atgut 
l^,  which  nnist  lx»  kept  carefully  in  contact  with  one  another  (Fig.  10) 
^H'i  not  sprayed  out  (Fig.  11).     Hoi-se-hair  or  fine  silk  may  be  used  lx?tween 


Fio.  10. 


Fio.  11. 


Improper  niethod  of  irrungtng  gut  tbrcada 
for  capUlairjr  dxaina^fe. 

li**  other  stitches  if  deemed  necessary.      Dusting  with  iodoform,^  protee* 
tive  to  keep  the  catgut  drains  moist, — without  which  precaution  they  will 

*  TbU  drug  should  l>e  c»nifUl!y  wtwhcd  with  bichloride,  repowdered,  und  kept  m 
iHptic  r«c«pUtclG«. 


>'l">,ii>ll"^ 


fiopir  mrUiocI  of  arrraiigiiiK  gut  UireAds  for 
ctpUUry  dnUnage. 
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fail  (i)  drain, — and  a  volumJuous  mass  of  wet  corrosive  gauze  will  com-l 
[ileto  the  dressing,  all  kept  iu  place  as  directed  under  the  cuptioii  Scalp 
Wuii  litis. 

When  tlie  dura  mater  has  lieen  wounded,  it  should  be  carefully  suturedl 
with  fine  catgut  when  jiosslhle.  If  tliis  be  not  il-asiblc,  a  rubber  drainajre-l 
tulx'  had  better  be  u.scd  for  twenty-four  to  forty -eight  liours,  for  a  reason 
which  will  be  explaiued  when  sjx'aking  of  tlie  removal  of  cerebral  tumors. 
Certain  inodifieations  of  operative  methods,  drainage,  and  ailer-treatment* 
will  be  dcscrllx'd  in  tlie  sections  treating  of  brain-absoess,  braiu-tumurs^J 
and  epilepsy. 

The  after-treatment  will  be  pointed  out  in  a  separate  section  at  the  endl 
of  this  article. 

It  is  advisalile  to  avoid  certain   regions  of  the  skull   in   trephiningj' 
8Qch  as  over  tiie  course  of  sutures,  because  the  dura  mater  usually  ad- 
heres at  these  points  with  exceptional  tenacity,  rendering  tearing  of  the^ 
membranes  a  proliable  accident,  and  also  because  oi'  the  great  tlitrerence  in" 
the  thickness  of  the  bone :  thus,  along  the  sagittal  suture,  where  lies  the 
grtfove  for  the  longitudinal  sinus,  at  one  portion  of  the  periphery  of 
tivphint^cut  the  teeth  would  almost  certaitdy  touch  the  dura  mater,  while  ; 
other  (>ortious  the  bone  would  be  only  half  sawn  through.     lu  traumatic 
cases,  where  it  seems  imperative  to  apply  the  trephine  over  a  sinus,  there  i%d 
fortimately,  very  fre<iuently  a  separation  of  the  dura  mater  produced  by  tbtl 
injury,  which  removes  it  out  of  harm's  way.     When?  oiXM-ating  for  disease^j 
a  trcphine-cut  of  metlium  size  shonJd  be  made  upon  each  side, — say,  of  tfc 
suj>erior  longitudinal  sinus,— when  the  intervening  bridge  of  bone  in  con- 
tact with  the  vessel  cau  be  carefully  cut  away  with  the  nm^eur,  its  sm<x»th, 
thin,  blunt  lip  safely  sepaiuting  the  sinus  previous  to  each  cut ;  when  this 
instrument  is  not  available,  the  bonv  bridw  should  be  cautiouslv  divi<led 
by  a  Hey's  saw.     The  risk   of  injuring  this  siniLS  in  the  adidt  is  great, 
owing  to  the  existence  of  Paccliiouian  bodies  whose  perforations  of  the 
duni  and  adhesittns  to  the  cranial  walls  are  nften  undoubtedly  the  cause  nf 
injuries  at  this  point :  fortunately,  this  anatomical  dis|K)sition  is  j>r3cli<.*ally 
absent  at  the  age  of  which  I  am  writing.^     WTiere  a  sinus  that  is  firtly 
exposed  has  becu  woimded,  plugging  a  small  orifice  with  a  bunch  of  i^tgtil 
has  proved  ctTetlive  in  the  han<Is  of  more  than  one  surgeon,  as  has  also] 
lateral  ligation,  but  in  my  own  experience  pressure  by  a  sm:ill  antiseptic  padi 
or  plugging  with  a  strip  of  gauze  has  l>ecn  |K;rfectly  effective  and  reliable: 
very  much  less  pressure  is  retpiired  thau  is  used  to  arrest  bleciliog  after 
venesect  iim. 

Trephining  over  the  anterior  inferior  angle  of  the  parietal  bone  is  like- 
wise to  be  avoidwl,  because  the  middle  meningeal  artery  m  often  runs  in  a 
Ixmy  canal  at  this  point  that  it  must  then  of  necessity  be  wounded.    Should ' 


'  They  are  ha,\^  never  t«)  have  beeu  observed  before  seven  yean  of  ag«,  and  after  thai 
but  rnrely  befurc  puberty. 
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^  veasei  be  wouodtxi,  it  nm  be  st-cured  by  passing  a  needle  armed  with  a 
finegnt  ligature  through  the  dura  beneath  the  vessel  ;  if  lying  in  a  bony 
cuttlf  tliis  can  be  plugged  with  a  bunch  of  catgut,  the  vessel  can  be  sealed 
bj-  ft  touch  of  a  pnibe  heated  to  a  dull-i^ed  heat,  and  autiseptie  tampounade 
f»n  l>e  rps(»rted  to ;  or  in  some  iii^es  no  attention  ne*xl  Ix'  paid  to  tlie 
heimnThajre  until  the  operation  is  completed,  as  in  an  operation  for  pene- 
trating gunshot  wound  ret^'ntly  occurring  in  my  pi'aetice,  where  all  bleeding 
iad  permanently  ceas«l  by  the  time  the  wound  was  ivady  for  closure.     As 

exceedingly  rare  late  eom|)lieatiim  of  trephining,  I  would  mention 
swjndan'  heniorrhage  from  this  vessel.  Thus,  Mr.  Jackson  reports  a 
<itt\>udary  and  uncontrollable  bleeding  from  this  vessel,  whieli  rtMpaired,  !<ix 
weeks  after  trephining,  ligature  of  the  carotid  arteiy  ;  the  patient  recovered. 
Tliisoould  occur  only  in  a  septic  wound,  which  it  is  the  surgeon's  business 
to  preveoL 

Trephining  over  the  frontal  sinus  has  been  in  times  past  a  bugbear,  but, 
i«  tilts  cavity  does  not  exist  before  the  fifteenth  to  the  sixteenth  year,  we 
hive  nothing  to  do  with  it  in  this  work. 

The  hiatus  letl  liy  removal  of  portions  of  the  cranial  bones  is  usually 
doaed  by  fibrous  tissue,  sonietinu's  by  fjbro- cartilage,  and  very  rarely  by  a 
none  or  less  complete,  thin  plate  of  bone.  Sometimes  the  bony  margins 
*'  r:'  h,  forming  a  i"ais<>il  ring,  while  at  other  times  they  Ixttynie  thinner, 
It'iid  with  an  itnperfeet  ring  of  osseous  tissue  which  extends  iuto  the 
liTniis  membrane,  thus  closing  the  opening  to  a  varying  extent. 

OPERATIVE    TREATMENT    OP    EPILEPSY. 

This  tx)n8i8ts,  in  the  fii-st  place,  in  thorough  excision  of  the  scar  in  tlie 

«!)»,  fthould  the  disease  have  resulted  from  traumatism,  which  is  all  the 

•Odtt*  imfM'i-alive  if  pressure  on  the  sear,  as  in  a  case  of  my  own,  produces 

^  fiaroxysm  on  the  aide  of  injury.     If  this  prove  alx^rtivc,  or  if  duriiig 

^(' ojieration  depressed  or  th!(*kened  bone  be  detected, — providwl  the  case 

t  of  llie  Jacksoniau  form, — trejvhiuing,  with  removal  of  dejjR'ssetl  or 

iM-d  osseous  tissue,  including  some  of  tiie  surrounding  healthy  bone, 

**the  next  step.     If  a  sear  in  the  dura  mater,  or  even  distinct  evidences  of 

lisrase,  such  jls  thickening,  exist,  the  diseti.sed  p(*rtton  must  Ijc  excised, 

itb  such  underlying  portions  of  the  involved  bmin-substance  as  nm  iu- 

^'Iiided  in  the  cicatrix,  when  possible,  of  course,  dissecting  the  membrane 

'the  surface*  of  the  convolutions,  thus  dividing  only  such  vessels  of  the 

kmaler  as  necessity  «)m|wls,  in  view  of  the  fact  that  these  vessels  are  for 

fcpart  terminal.     Should  a  distinct  cicatrix,  tumor,  cyst,  or  hx-aliKf-d 

tion  of  cortex  thimagi'*!  In*  disease,  not  bi/  the  knife ^  Ik?  detected,  it  should 

w  excised,  the  incisions  being  clean-cut,  vertical  to  the  surface  of  the  hcmi- 

^Jiere  and  at  right  angles  to  tlie  long  axis  of  the  convolutions.     Where 

D'lthing  beyond  removal  of  bone  has  been  retjuired,  ita  reposition  as  just 

directed  may  l)e  made,  using  rapillary  drainage.     When  the  o|>eratiou  re- 

qoirw  expo»ui*c  of  the  cortex,  no  antiseptic  solution  must  be  allowed  to 
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touch  it^  since,  if  electricity  be  iieccs8itat(»d  for  locating  the  centres,  the  brain 
will,  lis  Ilorsley  has  poiutcil  out,  reiiiiiiu  sensitive  only  in  8|x»ts,  which 
will  prove  iiiLslcadiug  or  rcDtier  all  efforts  at  loeaHzation  alx>rtive.  In 
one  such  case  I  resortjcd  to  the  use  of  plain  aseptic — i,e,  boiled — water 
after  the  dum  mater  was  incised,  with  pertlict  aseptic  I'csults.  Where  the 
membranes  have  ijci'n  rcmovf<l  or  a  |><)^ti(^n  of  cortex  has  been  excised,  one 
or  more  small  rubber  dfaiuagc-tubes  should  be  inserted  at  the  most  de- 
pcndcut  |)ortions,  which  should  not  be  aHowe<.l  to  remain  for  more  than 
twenty-four  hourSj,  as  will  be  explained  under  the  section  on  the  reraovi 
of  brain-tumors.'  In  other  resi>ect8  the  dressings  should  be  applied  as  f( 
an  oixlinary  trephtniug. 

In  the  Jacksonian  form  of  epilepsy,'  previous  to  operation  the  location 
of  the  discharging  lesion  must  be  carefully  determined,  and  at  the  operation 
— all  evidences  of  Ikjuc  and  meningeal  disease  having  been  removed — this 
portion  of  the  cortex  mu^i  Ije  determined  by  a  delicate  sterilized  electnxle, 
such  as  tliat  depicted  in  Fig.  12,  using  as  weak  a  current  as  is  jjossible,  in 

view  of  the  dangers  of  passi 
^^-  ^^'  strong  currents  thn.mgh  the  cere- 

bnira.     The  removal  of  a  jxir- 

tion  of  the  (vrtical  centre  where 
Brain  electrode,  ^^^^  ^  i^hnrgi ng  lesion  exists  will 

only  for  tlie  time  destroy  move- 
ments, "  conijx'nsation,"  so  far  as  the  coarser  movemeiitu  are  concerned,  com- 
menciug  within  a  few  days  to  ten  or  more  days  after  operation,  a  fact  which 
has  been  observed  by  all  o|xTat€i^,  including  myself;  nevertheless,  the  ^^ 
patient  or  friends  must  be  informed  of  the  possibility  of  permanent  toa|^^| 
of  function,  espctrially  as  the  necessary  dissection  of  the  membranes  may  * 
damage  the  outer  layer  of  cells  in  regions  other  than  those  removed,  or 
by  destruction  of  their  blood-supply  may  cause  paresis  or  destruction  of 
function. 

The  danger  to  life  Ixith  of  simple  trephining  and  of  operations  for  epi- 
lepsy is  surprisingly  small,  provided  strict  asepsis  l>c  secured.     With  ihe" 
older  methods  of  asepsis,  which  too  often  proved  a  snare,  by  deluding  the 
operators  into  a  belief  that  they  could  with  slight  risk  open  the  crauiunii 
undoubtedly  the  mortality  after  trepluuing  was  per  ar  10.69  \yQT  cent, ;'  but^ 
with  proper  precautions  this  mortality  can  now  be  reduced  to  between  two 
and  thi'ec  per  cent.     For  the  proportion  of  recoveries  fr».>m  the  epilepsy  the  i 
reader  is  referred  to  the  article  on  Kpilepsy  in  this  Cyelopffidia,  and  also 
to  the  author's  article  on  Injuries  of  the  Head,  vol.  v.  of  the  "  International 
Encyclopiedia  of  Surgery." 

»  8€e  page  779. 

*  For  the  preparation  of  these  cusea  for  ojwration,  arrest  of  hemorrhage,  elc,  see  cecCioBj 
on  removal  of  bruin -tumors,  pp.  774^  777,  778, 

•  Bee  International  Encyclopscdia  of  Surgerj',  vol.  v.,  art.  "»  Hend-Injuricft.** 
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OPERATIONS    FOR    COMPOUND   AND  COM  POUND -DEPRESSED   FRAC- 
TURES OP  THE  VAULT. 

Xofhing  neoil  l>e  added  here  bey*)nd  the  facts  that  the  formaticMj  o(  the 

ip  wiJl  ]jrobably  have  to  be  nn>difiud  because  of  the  wound  in  the  so  tit 

^cirt*  produe«*d  by  the  vuluerating  agent,  and  that  there  is  the  utmost  risk 

the  wound  lias  become  infected  before  coming  under  the   siirgeou*s 

Is  ;  thi:§  renders  im|>erative  extra  precautions  in  disinfe<*ting  the  wound, 

:au)d  presents  the  most  important  indication  for  ojiemttng  even  when  nothing 

aBDiire  than  a  fissure  exists, — viz.,  that  it  is  an  infeded  woundj  and  cannot  be 

:^ndered  aseptic  without  elevation  of  fragments,  witli  their  removal  perhaps, 

^(>r  dii>iufeclion,  even  paring  with  a  ehi«el  having  V>eeu  found  utKX'ssary,  to 

rid  of  dirt,  etc.     The  slightest  fissure,  as  by  imprisoning  a  hair,'  has 

iroved   the  starting-jKiint  of  sepsis:  so  that  where  there  is  the  slightest 

♦ubt,  all  cracks  should  l>e  carefully  chiselled  out  and  thoroughly  irrigated 

itb  the  bichloride  solution. 

CONSIDERATION  OF  THE  DIFFERENT  METHODS  OF   DRAINAGE. 

Tl*e  rules  as  to  drainage  in  brain-surgery,  in  the  present  state  of  our 
k^Jiowledge,  cannot  be  lictter  formulated  than  as  follows : 

Fi>r  tit^phiuing  in  epih-psy,  for  Insanity,  or  for  fractures  where  no  lesion 
^f  the  dura  mater  exists,  catgut,  and  catgut  only,  seems  indit^tetl.  Whei-e 
lajrge  portions  of  lR>ne  have  been  removed  and  replaced  in  toto,  no  other 
lUtthnd  of  drainage  for  the  dwjier  parts  is  available.  AVith  lesions  of  the 
4lini  mater  which  are  i"e{)arable  by  suture,  the  sjimc  kind  of  dniinage  is 
indicated,  except  when  a  brain- tumor  has  been  removed. 

Wounds  of  the  dura  mater  which  cannot  l>e  sutured  indicate  tulx?- 
drainage,  or,  better,  Horsley's  method  (see  p.  77i>),  Trephining  done  for 
iotracrauial  abscess  calls  for  the  use  of  the  tube  very  gradually  sh*)rtened, 
^itli  the  strictest  watching  of  thecas*?  for  some  wwks  after  final  with<lrawal. 
If  tJie  first  jierforation  miide  dt»es  not  eli'ectually  drain  a  bluod-  or  pus- 
^vity  within  the  membranes  or  brain  ufhen  the  patient  w  in  the  recmaltmt 
p*j0Uion^  either  a  second  ctpeuing  at  the  most  deiKMident  jxjint  should  be 
made  and  through-drainage  instituted,  or,  better  still  in  many  eases,  the 
first  button  of  bone  should  be  replawd  atk-r  removing  a  small  segment  of 
p«4phery,  while  the  aecond  opening  is  utilized  for  the  drain. 

FRACTURES  OF  THE  BASE. 

In  addition  to  the  various  precautions  already  advised,  including  the 
^^evadon,  disinfection,  and  removal  of  fragments,  in  all  fraetuix?s  of  aecessi- 
W  portions  of  the  base,  <'ertain  siMx-iai  measures  niu^st  be  resortetl  to  if 
P»^  is  expected  to  result.     Tlius,  the  external  auditory  canal  of  the  ear 
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traversed  hy  the  line  of  fnu-tiiix?  must  Ix'  ruutiously  but  effect'iiilly  dism- 
fectetl,  tillwl  wilh  ioduform,  aud  lightly  plujrged  nitli  autist^ptie  gauze.  If 
the  ethmoid  Im?  fractured,  ioduform  should  Ije  earefully  iusufflated  into  the 
upper  nasal  cavities,  after  a  previous  di.siiifeetion  with  a  douche  or  frcv 
spraying  with  a  t>oro-salieylic  sohition,  whit-h  latter  may  be  repeated  from 
time  to  time.  When  both  walls  of  the  frontal  i*inus  are  broken,  its  antmor 
Iwiundary  must  be  removt^«d  with  a  large  trephine,  and  the  cavity  most 
thorniighly  disinfected,  al\er  whioh  the  posterior  wall  must  be  ixrforatefl, 
while  at  the  conclusion  of  the  oijemtion  a  cureful  plugging  with  iodufonn 
gauze  should  be  resorted  to  to  prevent  infection  of  the  wound  through  the 
nasal  passages^  rememlx^ring  tliat  secondary  anvbral  compression  umy  result 
from  swelliug  of  the  tampjn  by  imbibition  of  wouml-Huids.  If  n-qui.siio 
to  remove  infet^tod  materials  or  foreign  bodies,  the  orbital  margin  shoidd 
be  unhesitatingly  i-esectcd. 

I  have  thought  best  to  mention  tlicsc  [joints,  for,  although  most  anato- 
mists deny  that  the  frontal  sinuses  exist  in  the  young,  others  insist  that  they 
are  occasionally  present  before  puberty,  while  the  students  of  this  book 
wtll  doubtk'ss  draw  the  lineof  chitdhoLKl  at  very  different  ages.     Moreover, 
althongli  tlie  sinuses  may  not  l>e  present,  any  resection  involving  fi-ec  re- 
moval of  bone  at  the  inner  extremities  of  the  supra-orbital  ridges  or  of  the 
orbital  margins  may  jierforatc  the  upper  iwrtiou  of  tlie  nasal  cavities,  thus 
oi>ening  a  route  for  infection  of  the  wound  if  tliis  contingency  be  over- 
looked.    AVhere  the  vault  of  the  pharynx  seems  to  have  been  traversed 
by  the  line  of  fracture,  and  the  imtient  is  in  a  condition  to  stand  the  reriui- 
site  manipulations,  the  cleansing  of  the  parts  with  boro-salicylic  solution  by 
means  of  the  douche,  the  anterior  or  posterior  nasal  spray,  or  the  postcri^ 
nasal  syringe,  with,  perhaps,  occasional  insufflations  of  iotloform,  is  indi- 
cated :  caution  must  always  Ije  exercised  lest  a  dangerous  amount  of  iodo-' 
form  be  use<l.      Thymol,  aluminium  acetate,  and  numerous  other  non- 
jwisonous  antiseptic  solutions  may  be  substitute*!  for,  or  sqtvq  as  adjuvantft^ 
to,  those  alrrady  mentioned.     Wagner  {op.  cil.)  has  shown  that  by  a  resort™ 
to  these  and  similar  measures  twenty-three  cases  of  fractured  base  which 
survived  Cor  the  first  forty-eight  hotirs  subsequent  to  the  accident  recovero 
Recently  in  my  own  practice  I  have  resortwl  to  similar  measures  so  far  i 
was  possible,  with  the  most  favorable  results,  but  whether  j^ohI  hoe  jjrc^Ufi 
hoc  or  merely  post  hoc  it  is  difficult  to  say. 


'1 


TREATMENT  OP  ENCEPHALITIS. 


Since  this  complication  is  the  chief  danger  of  head-injuries  and  aft~ 
operations,  its  treatment  nnist  be  here  considered,'  for,  although  asep 

in  operations  and  antisepsis  in  injuries  will  in  the  vast  majority  of  ii 
stauct^^s  avert  intracranial   inflanimation,  yet  cai-elessness  on   tlie  part  lj 


1  For  A  more  elfllx^rate  treatment  of  this  subject  consult  the  author's  article  io 
Internalioual  EncvclupaMlia  of  Surgery. 
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Its,  improper  api'jlimtion  of  inetluxls,  imperfect  after-dressings,  or 
'-planted  infeftion  Im  fure  tlio  injut'c-d  persou  fonies  under  llic  sur}z;eou's 
IttBlk,  will  too  often  he<jueiith  to  us  tliis  dangerniid  di.sua.se  iur  trr.itniciit. 
It  will  be  noted  that  no  distinction  lias  been  made  between  mentugitis  and 
eejt'britiss  l>et'anso  in  practice  no  stieli  diagnotiiH  can  be  made,  and  wfiirluver 
siTwture  is  attaclted  first  the  utliei-s  will  ^xuier  or  later  become  iuvolvwl,  if 
be  sufficiently  prolon^etl ;  although  of  intracranial  symptonis  those  in- 
JVC  of  inflaramation  which  coninience  within  a  few  lunirs  of  an  injury 
ly  njcuQ  meningitis;  tliose  supervening  four  or  five  days  after  Iaeei*a- 
tioQ  or  ineisioD  of  the  brain  with  no  precedent  brain-symptoms  probably 
indirfltc  ceiT-hritis  ;  wliile  symptonis  of  cerebral  atisecss  usually  do  nut 
kcotoe  pronounced  until  the  twenty-fifth  day,  upon  the  a\'erage. 

Pr»>phylaxis  occupies  the  first  rank.  Thus,  as  there  is  a  variety  of 
ingitis  arising  directly  from  the  iutense  congestion  of  the  brain  and 
flienibranes  frcvm  concussion,  even  without  any  cerebral  contusion,  which 
)n  ven'  early,  sometimes  even  wittiin  a  few  hours,  I  am  in  the  habit  in 
soth  vnsc»,  unless  the  |>atient  has  lost  much  blood  or  is  from  any  eanse 
pwTiliarly  feeble,  of  eufoi-cing  tlie  strictest  anti|ihlogistie  diet  Hn-  the  fii-st 
forty-eight  hours:  tfuit  is  to  say,  notliing  but  W'ater,  or  jierliiips  a  very 
,11  amount  of  milk,  is  allowed.  Dry  cold  shonld  be  ajvplied  tjver  the 
-iii^s  and  to  the  exi>rtse<l  portion  of  the  head,  which  should  lie  shaved 
'  iiijun*  have  l>een  a  severe  one,'  Tbe  room  should  be  tlarkcneil,  the 
kept  slightly  elevated,  and  a  e^alomel  pui'ge,^  followed  by  a  saline,  at 
irp  ndministerfd.  After  the  fii*st  forty -eight  hours,  or  fr<jm  the  <intset  if 
jaticnt  be  feeble  or  have  lost  nuich  iilood,  a  full  milk  diet  must  Iw  sub- 
itiilwl  for  the  starx'Qticm  plan,  although  only  the  smallest  quantity  of  nutri- 
jnt'iJt  LHtmpatible  with  sap[K»rting  the  [»atieut's  strength  shonld  be  indulged 
ni  iintil  alter  the  fifth  or  sixth  day, — i.e.,  the  usual  time  for  the  onset  of 
iutnitranial  iullanuuation.  This  treatment  may  seem  to  many  out  of  vogue, 
l«rt,when  judiciously  iTsorted  to,  I  am  satisfied  that  it  is  the  safest  coui*se 
lo  pursue,  and  on  this  plan  I  have  treated  many  head-injuries  and  oju-rations 
without  any  indicatittus  that  I  had  iR-ttcr  have  resorted  to  other  measures. 
Jpfl"  contrUf  an  increase  of  diet  has  been  re|)eataily  followed  by  vertigo, 
headache,  and  fever,  all  of  whicli  symptoms  have  spontaneously 
ii|x»n  returning  to  a  more  meagre  allowance  of  food, 
the  first  inception  of  pronounced  intracranial  inflammation  in  vigor- 
ients,  wet  cuj>s  to  the  najje  of  the  neck,  or  leeching,  will  of^eu  jtrove 
,  with  free  purging,  rei>cjxtwl  from  time  to  time  as  indicatal,  always 
'^ftWnlK'ring  that  the  |iatieut  under  tr-eatment  is  to  be  considered  not  as  a 
'I)|KJ8ititious  "wise"  of  encephalitis  for  which  such  and  such  remedies  liave 


At 


^  I  JHH^  hnrdly  point  i»ut  thftt  in  any  imp«»rtflnt  nperfttion  upon  or  injun^  of  the  head 
^*  whc»I«?  nfiilp  had  Ivotter  be  slmvifd,  for  mwny  mid  o)«viims  rwisonft. 

'Calomel  will  n-niain  upon  tlie  irritable  fitumuch  when  «.>ther  purgatives  will  be  at 
f  fpjecled. 
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been  rerommondcd,  but  as  a  person  whose  condition  may  van'  from  day 
day, — nay,  from  boiir  to  hour. 

In  timeii  pnst  I  have  thought  that  bringing  the  patient  rapidly,  bu 
s]i|i:ht!y,  under  the  influence  of  mercury  has  boeu  of  decided  benefit,  and, 
with  the  modern  views  as  to  the  gerniieidid  action  of  this  drug  as  an  in- 
ternal remwly  fii  diphtheria,  my  practice  seems  all  die  more  likely  to  have 
been  a  oorrect  one. 

Sleeplessness  or  the  furious  deliriuiu  which  at  times  supervenes  withi^ 
a  few  hoHi-s  of  a  head-iujury  is  best  trwitetl  by  tlie  cautious  administratic 
of  opium.     When  the  hearths  action  is  strong  and  frequent,  aconite 
veratruni  viride  may  he  found  Uijcfid,  either  with  or  without  opium.     Chio-' 
ral  and  the  bromides,  as  supplementary  to  opium,  or  to  replace  it,  will 
prove  useful  in  cases  of  excessive  wakefulness,  and  when  there  is  a  marke 
tendency  to  convulsions. 

Blisters  and  counter-irritants  are  of  doubtful  value,  and,  if  i^-sorted 
at  all,  should  he  used  only  late  in  the  disease. 

A  gmdual  return  to  a  more  lilx^Tal  or  to  an  ordinary  diet  must  be  insti- 
tuted only  when,  in  the  judgment  of  the  sui-geon,  the  patient  is  becoming 
cKhaustL-d,  or  when  all  pmlmble  danger  of  a  it^apsc  is  pa:st. 

When  stimulants  seem  refpiiixn!,  digitalis,  ammonia,  and  perhaps  chloride 
of  l>arium  are  better  than  alcohol.  In  the  later  stages  iodide  of  potass^ium, 
to  promote  ahsori)tion  of  inflammatory  exudates,  and  ergot,  to  contract  the 
paretic  and  therefore  dilated  vessels,  have  proved  serviceable  in  my  hands. 

In  those  later  and  insidious  formy  iff  traumatic  encephalitis  to  \\hich 
the  terms  sul>acute  or  chronic  may  be  applied,  where  the  j>atient  after  ia- 
jurj^  or  o[ieration  is  allowed  to  continue  at  or  return  to  school,  or  even  tdH 
resume  at  an  early  date  the  boisterous?  plays  of  child ho(xl  or  youth,  depletion 
is  out  of  place,  while  a  more  generous  diet  with  judicious  laxatives  will  ^ 
prove  the  hcst  treatment,  aidetl  by  Ixxlily  and  mental  rest.  ^ 

After  any  attack  of  iiitmcranial  inflamniatiun,  the  patient  must  regard 
hirast'lf  as  an  invalid   for  a  long  {KTiml,  entirely  abstaining  from  school, 
much  nmling,  or  work  of  any  kind,  and  only  gradually  resuming  thesftj 
occu|Kitiuns,  to  relinquish  them  at  once  uj>on  the  slightest  sign  of  cerebral [ 
irritability, 

GUN8H0T   WOUNDS. 

So  far  as  the  bone-lesions  are  concerned,  the  same  ojierative  measiir 

are  indicate<i  as  have  been  already  detailed  for  compound  skull-fracture?^^ 
The  ultimate  evils  attendant  wynm  the  retention  of  a  foreign  body  in  tl^fc 
brain  have  been  so  conclusively  shown  by  Wharton*  that,  if  the  o|)er8ti^^M 
can  be  done  without  fatal  injury  to  the  enwphalon,  balls  should  always  ^ 
remove*!,  since,  even  primarily,  such  injuries  are  certain  to  be  followed  1^ 
suppurative  inflammation,  which  too  conmionly  is  of  the  ditJused  forr«"^ 
when  death  is  inevitable.     Free,  drahvagey  rather  than  the  removal  of  tl.-^ 


^  Pbikdelphui  Medical  Times,  1879. 
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foreign  body,  should  be  the  principle   raost   prominently  kept   in  view, 

although  to  cfiect  perfect  draiiiaoT?,  both  theoiTtieully  and  practieally,  the 

tnmne  of  Oie  hall  mml  be   foihiccd  throughout  and  dmnfcrtcdy  when  the 

miagile^  being   accessible,  and  callable   years  hence  of  producing   serious 

tnmble,  should   Ix?  removed.      The  main  difficulty  in  carrying   out  these 

iwlications  is  a  safe  method  of  search  for  the  hall,  one  which  will   render 

It  unhkely  or  imjiossible  to  make  a  false  paAsage,  which  a  resort  to  the  use 

of  any  onlinarv  probe  will  inevitably  result  in.     Where  the  ball  has  done 

htilf  beyond  i)enetratiug  the  Wne  and  lies  close  to  the  ossetms  |>erfonition, 

m  doubt  the  ordinary  prolie  in  careful  hands  has  proved  both  efficient  and 

innocent ;  but  even  then  the  aid  of  ffrarift/  and  that  alone  must  lie  itivokctl. 

Far  |in'ferable  to  the  ordinary  prolie  is  the  use  of  a  small  Frcncli  or  N^'la- 

ton  catheter  manipulate*!  in  the  gentlest  manner.    Wherever  possible,  Fluh- 

wr's  aluminium  probe  (Fig,  13)  should  be  used,  which  is  so  light  that,  if 


Fio,  18. 


^^^ 


Aluminium  proli«, 

to  pass  along  the  track  of  the  ball  by  its  own  f/mviti/f  it  is  absolutely 
in«xipQbIe  of  penetrating  the  brain-substance.  If  it  can  be  avoided,  this  in- 
stwini'iit  should  never  be  curved,  but,  when  bent,  the  other  extremity  should 
l»curv<d  in  the  opposite  dircotiHU :  this  is  imi>erative,  since  it  is  the  only 
BMliisof  indicating  wliat  course  the  instrument  is  faking. 

Method  of  Searchiner  for  and  Extracting  Bullets,  etc.,  embedded 
in  the  Brain.— The  importance  of  a  ctu'cful  exatuiuatiou  of  ball-wounds  of 
tlwliWHl  is  tauglit  by  a  ease  of  Iji^rrcy's,  A  soldier  reccivetl  a  musket -ball 
w<mn<i  in  the  middle  of  the  frontal  bone  near  the  sinus,  which  passtil  between 
•li«'rranium  and  dura  mater  and  along  the  longitudinal  sinus  to  the  occipital 
Mitiire.  It  pnxluce^l  all  the  symptoms  of  compression.  Lan-ey,  iuterriug 
tl»<>  liK^tion  of  the  ball  from  the  paticnt^s  complaints  of  pain  at  a  point 
«li»itietrically  opposite  to  the  wound,  intrfKhuwl  a  gum-c^lastic  sound  until 
w  toiu'l»c<l  the  bullet.  By  measurement,  the  portion  of  cranium  bcueatb 
"liit'h  the  ball  lay  was  exposed,  a  large  trephine  was  applied,  pus  was  evac- 
"Wed,  the  ball  was  removal  from  between  the  dura  mater  and  the  bone,  and 
*6>wvcry  ensue<l.'  Here  apparent  j^erforation  of  (lie  lirain  had  taken  place, 
*'*liidj  projxT  search  demonstrated  to  be  an  error,  the  ball  being  readily  and 
•^felv  removed.  The  same  author  reports  a  second  case.  A  ball  penc- 
itcd  the  lefl  parietal  eniiucuee  of  a  soldier,  passed  obliquely  along  its 
''»uer  surface,  an«l  was  arrest*:Hl  about  one  centinieti-e  from  the  (.x-eipital 
ture.  The  presence  of  a  slight  ec^^hymosis  near  this  spot,  the  symptoms, 
^^  the  employment  of  a  small  sofl  bougie,  induced  LaiTey  to  lay  ImiX'  the 
^»ue,  when  he  fouud  a  small  fissure,  applied  a  large  trephine,  and  removed 


'  Author's  Article,  Iiitemntwnfll  Eiicyolopa^dSa  of  Surgery,  vol.  v.  p.  78;  also  Lnrrey's 
^ttmoin  of  Millury  Sui^ery,  Aoier.  ed.,  1814,  vuL  I.  p.  807. 
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a  piece  of  tlie  bullet ;  the  patient  dwl  well  fur  five  days,  and  tiien  died  of  a 
fever.* 

After  the  usual  antiseptic  preliminaries,  the  opening  in  the  bone  must 
be  exposed  by  the  reflection  of  a  prop'r  flaj),  and  all  loose  bony  fragments 
must  be  removed  after  enlargement  of  the  opening  by  trephine,  forceps,  or 
Hey's  saw.  The  patient's  head  must  then  tjc  j>lacet.]  so  that  the  track  of 
the  ball  is  as  nearly  vertical  as  possil)le,  when  the  prob<?,  gently  introduced 
into  the  brain -opuing,  most  he  allowed  to  fjravitafc  ahmg  the  Ijall-track. 

When  the  whole  cerebral  mass  has  been  traversed  without  {)enetration 
of  the  opposite  cranial  wall,  the  Imll  usually,  according  to  Fluhrer,  although 
not  always,  rebounds  at  an  angle  efpialling  that  of  incidence,  and  l>ecomes 
erabeikleil  in  the  bmin  about  i>ue  inch  above,  Inflow,  in  fixnit  of,  or  Ix'hind 
the  point  of  bone  struck,  according  to  the  diixrtiou  pursued  by  the  ball. 
If  the  prcjl>e  shows  that  the  cercbm!  mass  has  been  t^>mplete!y  traversed  and 
tliat  tl]c  ball  has  struck  the  bone,  a  large  counter-opening  is  to  be  made,  the 
membmues  carefully  incised,'  and  the  ball  first  sought  for  in  the  positions 
which  the  alKive-mentioncd  rule  of  Flnfircr  would  indicate.  If  neither 
ecchvmosis  nor  a  dccjKT-seatcHl  haixlncss  indicate  the  presence  of  the  missile 
at  this  pcjiut,  careful,  mctlj<Kli<"al  search  must  be  made  in  various  directions, 
rememliering  the  possibility  of  the  ball  having  hist  so  much  of  its  initial 
velocity  that,  iust«'ad  of  jjcnctrating  the  brain  by  its  rebound,  it  may  be 
merely  lying  fjetwcen  the  dura  and  the  ceit-brum,  from  which  jxjint  it  may 
gravitate  out  of  reach  if  the  brain  be  carelessly  depressed  or  manipulated: 
in  other  W4trds,  t!ic  peripher\'  of  the  spice  expt>scil  by  the  elevation  of  the 
membrane  should  be  carcfidly  scrutinized  unless  local  ecchynuisis  or  mani- 
fest penetration  of  the  brain  exists.  When  the  ball  has  been  found  and 
extractcij,  and  its  track  and  surrttundiug  carefully  disinfected  by  mcrans  of 
the  minimum  nf  mercuric  solution  requisite,  or  by  the  boro*sjilicylic  solu- 
tion, there  remain  only  the  drainage  and  disinfection  of  the  track  made  by* 
the  passage  of  the  missile,  which  are  to  be  etfecterl  in  the  following  manner^ 
A  fine  antiseptic  silk  thread  is  to  be  attafiied  to  one  end  of  the  gravity 
probe,  wlien  the  ojvposite  extremity  must  be  intrcnluced  at  the  wound  of 
entrance  ami  the  instrument  withdrawn  tlirough  the  trcphine-o{)ening, 
leaving  tljc  thread  in  tlie  ball-track  :  by  attaching  a  fine  rubber  drainage- 
tube  to  this  thread  the  tube  can  be  readily  drawn  through  the  track,  after 
which  its  lumen  must  be  cleared  by  careful  syringing  with  the  mercuric  o 
boric  solution  ;  nothing  is  now  rft|uired  but  the  rejKKsition  of  6aps  and 
antiseptic  drt^ng,  as  indicated  under  the  head  of  Trephining. 

Suppose  that  it  prove  impossible  to  find  the  ball,  then  the  jwissage  of 
drain  an4l  the  counter-opening  will  have  eifected  what  I  have  insistetl  upo«:5i 
as  the  chief  indications, — viz.,  drainage  and  disinfection, — and  will  ha 


I 
I 


^  Op.  cit.,  loc,  cit. 

'  Any  hemorrljaj^e  at  this  or  any  other  stage  of  the  operation  muH  be  arrested  u  ind 
cated  ia  the  siictions  on  Trtphining  and  Braiu-Tumors,  pp.  750,  7o7i  750,  777,  778. 
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all  that  is  possible  t^twiirds  averting  the  most  fatal  cjmi)lii*ation  of 

injuries, — viz.,  diffusa  suppurative  oercbritis. 

*  In  the  event  of  the  bull  iwrn^^  deeply  enil^Jded,  bnt  not  having  entirely 

timvereeJ  the  whole  cerebral  mass,  the  following  metluxl  of  extraction  has 

been  sogg^ted  by  Fluhrer,  Ijiit,  so  far  as  I  can  aswrtain,  has  not  yet  been 

ID  practie<^.     The  ball  having  been  loeatefl  by  the  gravity-l'robe  manip- 

as  previously  deserilx^l,  the  instrument  should  be  pushed  onward, 

ufie  the  ball,  tmtil  it  strikes  the  eranlal  walls, — providt^l,  (>f  oonrse, 

no  vital  eerebral  structures  intervene, — when  its  p)int  must  lie  ex|>osed  by 

li^phtning,  and  the  probe  drawn  thrcmgh,  leaving  two  silken  threads,  which 

liave  been  attached  to  its  other  extremity,  in  its  track.     By  mt'ans  of  one 

of  these,  threaded  through  the  eyes,  a  small  (No.  2  or  3)  English  catheter 

with  straightened  stylet  must  be  made  to  follow  the  course  of  and  replace 

tho  probe.     The  distance  of  the  ball  from  the  wound  of  entrance  having 

l'>een  again  ascertained  by  the  probe,  a  delicate  pair  of  self-closing  rat-tootlud 

forve[)e  (see  Fig.  14),  upon  one  brao(;h  of  which  is  securely  fixed  a  loop  of 

Fio.  14. 


Belf-cloBing  mt-toothed  forcep* 

fim*  laeptic  silk,  must  be  pa^wed  down  to  the  ball  by  means  of  the  liwp  L^ 
wbich  most  travel  fn?ely  along  the  catheter*  "When  the  site  of  the  ball  has 
beenreiacheil,  it  must  Iw  sought  below  the  catheter;  if  not  found  theix*,  tlic 
foroepe  should  be  withdrawn  and  ].>a8sed  down  again  to  one  side,  and  so  on 
«niil  the  whole  circuit  of  the  guide  has  been  made,  when,  if  the  ball  has 
hpcn  previously  correctly  locatwl^  it  will  l>c  found,  and  ciui  l>e  i^rmoval  by 
u»c  fon^ps,  which  must  be  withdrawn  teitk  (he  ffuide.  A  rubber  drain 
^Iwuld  now  be  drawn  through  the  wound  by  means  of  the  remaining  silk 
'"Kail,  and  the  dix-ssing  (Mjmplettxl  us  describe*!  for  complete  |H'netmtion  of 
^  tthoie  cerebral  mass.  While  seeming  a  most  severe  procedure,  in  appro- 
priate cases  I  cannot  but  think  that  in  careful  hands  the  rdfimafe  residtSf  if 
^IWtients  survive,  fully  warrant  the  additional  risk  incurred. 

Of  coarse,  where  the  ball  is  but  a  short  distance  beneath  the  skull,  a 

'^removal  of  Iwme,  incision  of  the  membranes,  Iwation  with  (he  gravity- 

f**^^y  and  a  careful  use  of  the  forceps  just  described,  or  any  other  suitable 

*^^tpument,  followiMl  by  suturing  of  the  membranes,  jmrtial  replafxiueut  of 

^^  bony  fragments  if  det^med  aecesaary,  and  such  a  method  of  drainage  as 

^^ms  indicated;  will  be  all  that  is  requisite. 

MALIGNANT  GROWTHS  OF  THE  SKULL. 

These  may  primarily  affect  the  bones,  or  secondarily  spread  from  the 
^"^'erlying  soft  porta,  but  the  operative  technique  will  be  similar  in  either 
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event.  After  tliLMisual  pivliriiitmry  aiitiseptii'  pre«iutions,  an  appropriately- 
forratxl  flap  or  flaps  must  be  reflectwl,  to  obtain  the  freest  iK>fssiblc  access  to 
the  parts,  in  tlioso  cases  where  the  soft  parts  are  involved  cutting  wide  oi 
the  apparent  limit  of  the  infiltration,  so  as  to  remove  the  diseased  soft  pai 
with  thf  osseous  tumor.  Having  prforattd  the  bone  at  the  most  convenient 
point  with  a  medium-sized  trephine,  to  ascertain  the  thickness  of  the  skull- 
case,  the  remainder  of  the  bony  sections  requisite  to  circumscribe  the  neo- 
plasm can  be  most  rapidly  completed  by  means  of  the  dental  engine,  which 
with  a  small  circular  saw  will  rapidly  cut  nearly  througli  the  bone,  when 
strong  cutting-  pliers  may  be  used  to  complete  the  section.  If  the  dental 
engine  is  not  at  hand,  after  the  pi'elimiuary  tn^pliinin^,  a  scries  of  iv[>eti- 
tions  of  tiiis  procedure,  and  the  use  of  a  Hey's  saw,  the  chisel,  or  the  mii» 
geur^  will  eijually  etfectually,  but  more  slowly,  enable  the  surgeon  to  pemove 
the  tumor. 

If  the  growth  or  the  necessary  l>imy  incisions  overlie  one  of  the  large 
cerebral  venous  sinuses,  an  opening  must  l>e  made  such  as  will  give  free 
aeoeSvS  to  any  blce<ling  pfint  or  will  admit  of  ligation  of  the  sinus  before 
it  is  divided  ;  this  latter  can  be  readily  efltH'tcnl  by  a  trcphiue-cut  on  either 
side  of  tlie  line  of  the  endangered  vessel,  fullowetl  by  the  removal  of  the 
intervening  osseous  bridge  by  the  rongeur  or  chist^l  from  without  inwardf 
so  tfiat  a  sufficiency  of  bone  can  l>e  removed  to  permit  the  pa«v^age  of  a 
needle  armed  with  a  double  ligature,  although  a  careful  adoption  of  this 
method  of  exposing  the  sinus  will  in  many  cases  enable  the  surgeon  safely 
to  remove  the  entire  bony  surfaces  covering  the  sinus  without  its  ligation. 
In  all  these  operations  the  general  principles  governing  the  oiienitive  treat- 
ment of  similar  neoplasms  situated  elsewhere  should  contnd  the  surgeon's 
actions, — viz.,  early  removal  and  with  a  free  hand.  If  the  latter  part  of 
this  advice  be  not  strictly  adhered  to,  such  operations  had  better  not  lie 
attenipttxl,  for  if  timidity  gains  the  upper  hand  the  danger  to  L'fe  is  the 
same,  with  no  reasonable  prospect  of  good  accruing.  Large  portions  of 
scalp,  of  bone,  of  the  dura  mater  with  its  venous  sinuses,  or  even  of  the 
cerebral  eorte.v,  may  ixxjuire  removal, 

I  cannot  do  better  than  briefly  relate  what  some  surgeons  have  done 
in  cases  of  malignant  growths  of  the  cranial  bones,  Paully*  **  remov 
the  frontal  bone  from  the  root  of  the  nose  to  the  zA'goma  and  up  to  tb# 
hair-line;  in  a  month  the  wound  w^as  quite  healed."  Kronlein*  removed — 
successfully,  so  fiiras  life  was  concerned — ^n  cancerous  ulcer  two  and  one-half 
inches  wide,  "extending  from  the  rotjt  of  the  nose  beyond  the  line  of  the 
hair,"  with  a  piec^  of  the  frontal  bone  and  dura  mater  about  three- fourths  of 
an  inch  in  diameter,  and,  in  addition,  nearly  half  an  inch  of  the  falx  cerebri. 
Of  sixteen  cases  opemted  upon  with  full  antiseptic  precautions,  thirteen  re- 
covered from  the  operation,  and  three  died,  one  from  air-embolism, — ao 

*  TerhandUm<jjen  der  deutsch.  G«.  f.  Chirurgie,  1888. 

»  Deutsche  Zeitsclirift  f.  Chirurgie,  1886,  Bde.  xxl.  u.  xxil. 
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which  may  be  prcvenUvl  hy  tlic  prevunis  Hji;iitioii  of  an  cniliiiigtrt'd 
kw^ping  the  head  low,  aiul  irrigiitrng  tht*  wound  ooiistantly, — i.e., 
jEeqiiiig  the  wound  fidl  of  fluids,  which  will  be  dmwti  into  the  wounded 
■nas instead  of  air.  The  dura  mater  wtun  iufl.s<t1  or  t'xelsetl  in  nine  cases; 
to  four  operations  the  tabc  cerebri  wati  cut;  tJiti  longitudinal  sinus  was 
twice  divided ;  and  in  two  instances  }>ortions  of  brain-substance  were  re- 

►v«1.  In  all  eonsidenil)le  portions  of  bone  were  excise<J,  and  in  five  the 
pip  Icfl  measured  transversely  three  inches.  These  sixteen  ojuprations  were 
tioni'  upon  thirteen  patients,  in  all  but  two  the  growth  twcupyiug  the  frontal 

gioo.  Recurrence  toftk  place  in  only  one  instance  before  healing,  and 
Tij»id  recidives  in  Ijut  four  instances. 

ABSCESS  OP   THE   BRAIN. 

Sinre  nearly  all,  if  not  all,  operable  cases  will  Ije  found  to  result  either 
a  traumatism,  with  perhajis  IrMlgement  of  a  foreign  body,  when  the 
of  the  injury  and  the  progress  of  the  symptoms  will  indieatt;  the  loea- 
wf  the  pus-focus,*  or  from  chronic  suppurative  middle-ear  disease,  it 
fll  be  necesfiary  only  to  detail  the  operative  teehuicjuc  ailvisable  for  the 
kttDr  class  of  cases,  and  ta  em[)hasizc  the  pro^xT  metbo<.ls  of  drainage 
ich  are  imperatively  demanded  for  cerebral  abst*esa  wherever  situated, 
in  these  cast«  is  more  <iften  fonntl  in  the  tcmj>ort>Kphenoidal  lobe 
in  the  cerebellum  or  elsewliere,  because  the  tymjKiuie  roof  is  the  thiu- 
o«t  portion  of  the  middle-ear  cavity,  while  more  vessels  pass  from  the 
(wnuni  and  along  the  S(pianiofio-]>etrosal  sutui-e  to  the  dura  mater  than 
llje  ptjsterior  prjiiion  of  the  iK'trous  Iwne.  isine-tonlhs  of  these  ab- 
hi  the  temporf>sphenoidul  IoIm?  tM'eu]>y  a  H|>aee  thrw-fourths  of  an 
inch  in  diameter,  whose  centre  is  one  and  a  half  inches  above  and  the  same 
distance  fx*hind  the  centre  of  the  cartilaginous  external  auditory  meatus.* 
'bral  abscess  is  far  the  most  fre(jucnt,  since,  of  purulent  encephalic  cc*llce- 
ti'KB  resulting  from  chronic  car-disease,  three  will  be  found  in  tlie  cerebrum 
^ one  situated  in  the  eereWlum  fir  in  other  portions  of  the  encepbakm.* 

Operation  for  Cerebral  Abscess,— -A Her  the  usual  antisejitic  preliuii- 
"■Hi^,  with,  in  addition,  an  attempt  to  render  the  tymjianum  and  mastoid 
'*''ls  n»  aseptic  as  jiossible,  and  the  reflection  of  a  pntper  flap,  the  ci'own  of 
*  ^'Jiilium-sizetl  trephine  should  lie  applied  one  and  one-fourth  to  one  and 
'^'^^-half  inches  Miind  antl  the  s;Hne  distance  al.>ove  the  centre  of  the  car- 
^'nous  external  auditory  meatus  (Kig.  15,  C  >),  and  worked  cautiously, 
ing  to  the  thinness  of  the  bone  tiere ;  the  disk  removed  should  not  show 


'Since  lh«  opemtion  undor  thcap  circunis ranees  will  be  rndicated  upon  ltx«lizing  and 
groonds,  I  h:ive  not  mfntiorwd  the  usual  symptoms  or  the  fact  that  the  dura  miUer 
»^  —  iKit  pulsate  M\d  bulge*  into  the  trepliuie  ;  yet  this  i^  not  a  certain  ^ign  of  anything  but 
l^^^tMcd  intnicnnial  tension,  and  there  innv  be  u  diatant  fucus  of  pus  with  a  pul»atiu^ 

•  Burker,  British  Modicul  Journal,  1887,  vol.  I.  p.  407. 

•  Burlier,  ibid,,  December  11,  1886.  p.  1155. 
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fur  the  lateral  si 


gnwvc  lur  tJie  lateral  siinis.  After  incising  the  dura  mater  to 
a  limited  extent,  the  pus  miiist  be  sought  by  ixissing  either  an  aspirat<>r- 
needle  or  a  grooved  director  dowuM^arJ,  iuward,  and  slightly  fon\'ard,  to- 
wards and  down  to  the  petrotis  jwrtion  of  tlie  temporal  bone.  When  th«* 
pus  is  found,  the  tmek,  if  favorably  situated  for  drainage,  must  be  enlargff<l 
by  a  small  Volkniann's  spoon,  and,  a  drainage-tube,  either  of  rubber  or  of 
silver,'  having  been  introduced,  the  abst^ess-cavity  must  be  ver}'  cautiously 
irrigated  with  a  weak  mercuric  or  a  tH:>ro-saUcylic  eolution,  or  carefully 
lilletl  witli  ethereal  solution  of  iodoform. 

If  the  trephiue-opening  is  unfavorably  situated  for  drainage,  in  certain 
instancies  it  is  better  to  make  a  second  bono-perfnratioi;  opjxxsitc  the  most 
dependent  portion  of  the  abscess-cavity,  when  the  fii-st  o^iening  can  be 
closed  by  its  own  bone-disk,  notched  on  one  side  to  prevent  accunuilation 
of  pus  or  wound-secretions,  afler  which  a  director  must  be  passed  into  the 
abscess  from  the  second  trephine-cut,  ajid  tlio  enlargement  of  tiie  track,  tlie 
placing  of  the  tube,  and  the  disinfection  conducted  as  before  su^ested :  to 
insure  patency  of  the  dminago-opeuing  through  tlie  soft  jiarts,  a  small  por- 
tion of  the  edge  of  the  flap  should  be  excisetl  or  a  piece  punched  or  cut  out 
opposite  the  trephine-opeuing,  after  which  careful  suturing  and  the  nsual 
dressing  must  be  employed,  since  primarj'  union  of  the  soft  tissues  is  aimetl 
at,  as  preventive  of  the  formation  of  hernia  cerebri,  a  se<j«el  to  be  dreadctl. 
The  tube  must  be  very  gradually  shortened,  and  after  its  final  removal  th« 
case  must  be  jealously  watched,  lest  a  reaceuniulation  of  matter  occur.*  1 
have  given  the  site  selected  for  perfitration  by  Mr.  Barker  the  preference 
over  that  of  Mr.  Caird  (above  and  in  front  of  t!ie  external  auditory  meatu?) 
and  othei"S,  because  it  is  safer  anatomically,  since  the  middle  meningeal  arterj* 
is  out  of  harm*s  way,  the  pus  can  be  evacuateil  through  a  comparatively 
callous  portion  of  the  brain,  which  possesses  no  motor  functions,  and,  as 
before  stated,  the  point  selected  is  almost  directly  over  the  location  of  the 
vast  majority  of  the  abscesses  of  the  temi>oro-pphenoidal  lobe. 

Operation  for  Cerebellar  Abscesa. — In  all  eases  where  pus  is  supposed 
to  be  lociited  in  the  cerebellum,  the  foramen  for  the  mastoid  vein  sliould  be 
examined  before  perforating  the  bone,  because,  •*  if  there  be  intlammation 
on  the  posterior  aspect  of  the  petrous  bone,  it  can  hanlly  reach  the  cerebellum 
without  forming  a  layer  of  pus  under  the  dura  raater  of  the  lateral  sinus. 
If  this  is  sij,  the  pus  will  escape  by  the  mastoid  foramen  if  the  latter  be 
exposed." '  When  this  condition  is  found, — /.c,  escape  of  pus  from  the 
mastoid  foramen, — ^a  spot  beneath  and  slightly  posterior  to  the  mastoid 
fommcu,  below  the  inferior  curved  line  of  the  occipital  lx>ne,  will  be  the 
proper  spot  at  which  to  apply  the  trephine:  in  all  other  respects  the  dirw'*- 
tioDS  given  for  cerebral  abscess  are  strictly  aiiplicable  here.  (See  Fig.  15,  E.) 


11 


*  Mr.  Barker  prefers  the  metal  tubp,  as  beint;  encier  lioth  of  introduction  and  of  retmticNbj 
'  Fenger  and  Lee,  Transfictions  of  the  Atuericun  Surgical  Ass<K:iat4on,  val.  iii.  pu  I 
et  seq. 

"  Barker,  op.  cit 
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OPERATIONS  FOR   INTRACRANIAL  HEMORRHAGE. 

These  are  pmctioally  restricted  to  cases  where  the  blood-colleotions — 
either  fluid  or  clotted — arise  from  the  rupture  of  the  middle  meningeal 
artery  or  some  of  its  subdivisions,  since  traumatic  intraccrebml  and  sub- 
dural liemorrhages  in  the  present  state  of  science  cannot  be  distinguishecl 
from  diffuse  multiple  laceration  of  the  eneeplialon,  etc. 

In  this  class  of  cases  I  believe,  with  Mr.  Godlee,  that  chloroform  is 
eontra-indicatcd,  while  I  cannot  but  believe  that  ether  is  likewise  prejudicial, 
and  certainly  is  usually  uiniecessary,  from  the  semi-comatose  or  completely 
comatose  (condition  of  the  patient. 

When  a  Iracture  or  an  external  injury  exists,  this  must  first  be  ex- 
plored, and  will  in  most  instances  reveal  the  site  of  the  hemorrhage  and  its 
source  ;  but,  in  cases  where  neither  fracture  nor  external  injury  exists,  where 
shall  the  skull  be  j^erforated?  Unless  specially  eontra-indicateil  l)y  some 
tkckled  Ittcalizing  symptoms  which  can  be  explained  only  by  a  collection  of 
blood  compressing  the  centre  indicated,  as  the  middle  meningeal  artery  or 
some  of  its  branches  are  almost  invariably  the  source  of  the  blood,  after 
the  reflection  of  an  appropriate  flap,  the  trephine  should  be  first  placed 
from  one  inch  and  a  quarter  to  one  incli  and  a  half — acconling  to  age  and 
size  of  head — behind  the  external  angular  process  of  the  frontal  bone,  on  a 
horizontal  line  drawn  around  the  skull  at  the  level  of  the  upper  margin  of 
the  orbit,  parallel  with  "  Reid's  base-line"  (see  Fig.  1 5).    Should  this  opning 

Fio.  15. 


A.  tntCTfor  polJit  for  npplleatinn  of  trephine  for  intrncritnlftl  hemorrhage:  B.  posterior  point  for 
application  of  trephine  for  Inlracriinlal  honmrrhage:  ('.  pi<lni  lu  pcrforttte  for  cerebral  ahscesB  following 
chronic  suppurative  eaTHli8ea«e;  D,  foraiueu  for  mastoid  vein;  E,  point  to  perfomle  for  cerebellar 
abaccas  following  chronic  suppurative  ear-diseaae. 

reveal  neither  a  clot  nor  a  bleeding  veescl,  a  second  opening  on  the  same  line 
just  below  the  parietal  boss  must  be  made, — f-r.,  where  a  vertical  line  carried 
directly  upwaixl  ix^lu'nd  the  mastoid  process  bis<^^ts  the  horizontal  line/ 
In  one  successful  case  of  Kronlein's  these  two  openings  were  made  and 

'  Kronkin,  Deutsche  Zeit^cbrift  f.  Cbirurgie,  18S6,  Bd.  xxiii.  Hefte  3  und  4. 
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a  drainage-tube  passwl  thrtuigh  Ixjtli,  while  in  two  c-a-ses  wliere  the  i 
oj>ening  was  uot  made  the  same  surgeon  imports,  as  does  also  Wetherle,'  that 
post  roorteni  a  clot  was  found  which  might  easily  have  been  removed  by 
means  of  a  seeond  trephine-out.  The  clot  must  be  carefully  remove<l  by 
the  fonx'ps  and  antisoptie  irrigation,  after  which  all  accessible  bleeding 
vessf-'ls,  if  in  the  dura  mater,  should  he  secured  by  ligatures  passed  with  a 
cur\'ed  needle,  by  acupressure,  or  by  touch  with  a  red-hot  knittiog-ncedle : 
where  the  main  trunk  of  the  middle  meniutreal  arterv  lies  in  a  bonv  canal, 
as  it  often  does,  u  iiellet  of  antiseptic  wax  or  pUigging  the  canal  with  a 
shar|>ened,  disinfected  wot>deu  match  will  serve  admirably.  Where  an 
extensive  surface-oozing  persist*  which  hot  water  will  not  check,  I  have 
successfully  resorted  to  antiseptic  tampounade. 

Where  the  trephine  has  been  applied  at  other  situations  or  for  hemor- 
rhages which  arise  from  a  lacerated  sinus  or  from  vessels  of  the  pia  mater, 
— in  both  instances  probably  the  operation  having  l>een  instituted  for  a 
depressed  fi-actnre  and  not  for  tlie  evacuation  of  bhxxl, — the  damaged  siniis 
must  either  be  ligatwl  or  corapiTssed,  while  the  bleediug  vessel  of  the  pia 
should  always  lie  tied  with  fine  catgut  when  possible,  the  thread  being 
drawn  only  sufficiently  tight  to  occhide  its  lumen,  as  otherwise  its  fragile 
walls  will  l)e  dividwl :  when  the  ligature  rej)eatedly  cuts  through,  a  plan 
suggestetl  by  Flnhrcr,  antl  carried  out  in  one  case  by  myself,  will  provf 
effectual,'— viz.,  small  serrcs-liues  left  on  for  several  days  or  until  sjxintane- 
ously  separated.' 

Unless  through -drainage  is  clearly  necessary,  when  two  openings  have 
been  made,  one  orifice  had  better  be  occluded  by  the  i-eplacement  of  its  own 
notched  bone-button,  and  the  more  dependent  one  utilizwl  for  drainagiv 
AVhere  neither  of  the  openings  is  well  situated  for  drainage,  I  would  advisp 
that  another  bone-j>crfomtion,  for  this  special  purpose,  be  made  at  the  nmst 
dependent  portion  of  the  cavity,  or  that  the  nearest  o]3<^niug  be  enlargixl  by 
the  rongeur,  if  sufficiently  close,  in  order  more  perfectly  to  effect  this  all- 
essential  indication  of  drainage.  The  reposition  of  the  flap  and  the  use  of 
draiuage-tubes,  etc.,  (uust  be  regulated  by  the  principles  laid  down  elsewhcr^- 

Ifafler  trephining  severe  secondary  hemorrliage  occurs,  Jacobson  reconr*-"' 
mends  first  the  application  of  a  freezing  mixture  over  the  dressings,  the?^"* 
placing  the  patient  in  the  upright  jwsture,  next  compression  of  the  oomnn 
carotid  artery,  and  finally,  if  this  fails,  ligation  of  the  same  vessel. 

The  latest  statistics  of  this  o|>eration^  show"  that  of  one  hundred 
forty -seven  cases  of  intmcranial  hemorrhage  treated  by  the  expectant  pi 
one  hundreil  and  thirty-one  died,  or  about  nioe-tenths,  while  of  one  bu 
drcd  aud  ten  operated  u{)on,  only  thirty-six  died,  or  al>out  one-third  :  luo 
over,  it  must  be  borne  in  mind  that  in  the  majority  of  those  who  died 

^  Nrtrth western  Lancet,  November  15,  1885. 
*  Fluhi>*r,  op.  cit. 

'  WtMsemann,  Ueber  die  Indicationon  zur  Trepanntionen  init  bnonderer  1 
gung,  etc,  Deutsche  Zeitschrifl  f.  Chjnirgie,  1885,  Bde.  xxi.  u.  uiiL 
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ition  the  extravasation  was  not  pcachecl,  and,  of  course,  not  removed ; 
i  this  been  done,  the  mortality  would  umluiiljttxlly  liave  bwn  less.* 


METHODS  FOR  THE   DETEKMIXATIOX   OF  THE   POSITION   OF  THE 
FISSURES  OF    ROLANDO   AND   OF  SYLVIUS. 

As  a  prelimiuary  to  the  consideration  of  the  methods  of  oi>erating  for 
htumors,  I  have  thought  it  best  to  indicate  briefly  the  readiest  methods 
'determining  the  iH>jiJtica)  of  these  two  imiKjrtant  referenee-|>oiuts,  leaving 
I  minuter  details  for  the  neurological  articles  of  this  work. 
The  fissure  of  Rolando  is  sitnatwl  about  the  naiddle  of  the  outer  surface 
like  hemisphere,  commencing  at  or  ntar  the  great  longitudinal  fissure 
If  inch  behind  the  mid-point  between  tlie  glal>ella  and  the  external 
ripital  protuberance,  whence  it  runs  downwaitl  and  for\vaixl  at  an  angle 
pf  siity-seveu  degrees  for  its  upjier  two-thirds;  it  then  forms  a  knee-like 
tngle,  becoming  more  vertical,  and  terminates  a  tittle  above  the  horizontal 
linbof  the  fissure  of  Sylvius  :  upon  either  side  of  the  Kolandic  tisbure  lie 
tkcisoeDding  frontal  and  parietal  convulntious. 

While  the  plan?*  devist<l  by  Brooa,  Lncaa-Championni«)re,  and  others  are 
di»Ue,  tlic  readie^^t  method  for  determining  the  fissure  of  Rolando  is  a 
ftple  oombination  of  Hare's,  Thane's,  and  Horsle^^'s  as  modified  by  Dr. 
i  J.  Lewis,  of  Philadelphia,     Hare  has  shown  that,  measuring  back- 
from  the  glaljella  (or  nasion),  tlie  upper  extivmity  of  the  fissure  lies 
'  percent,  of  the  whole  distance  between  the  glalx'lla  to  the  iuion  (ex- 
occipital  protnl>erance)  behind  the  glalx'lla,  while  Thane  lias  shown 
■t  the  commencement  of  the  Rnlandie  fissure  is  accurately  to  be  deter- 
ftiiwd  by  taking  a  point  one-half  inch  behind  the  mid-point  of  the  line 
»vn  from  tlie  glabella  to  the  iuion. 

The  upjxjr  extremity  of  the  fissure  having  been  determined  by  one  of 
fjibove  metliods,  a  line  drawn  at  an  angle  of  sLxty-seven  degrees  (Hors- 
I  will  indicrate  the  upper  two-thirds  of  the  fissure. 

The  lower  limit  lies  about  one-half  inch  above  tlie  horizontal  limb  of 
^fiseure  of  Sylvius,  which  may  be  determined  in  the  following  manner. 
By  (fusing  the  jmtieut  alternately  to  contract  and  relax  the  temporal  mus- 
flf  nnd  by  tracing  the  tem|K>ral  ridge  with  the  finger,  the  |xjint  whei*e  the 
ridge  for  tbo  temjwral  fascia  crosses  the  coronal  suture  (the  su|)crior  stcpha- 
lion')  must  be  determined,  thence  a  line  must  be  dropjKHl  which  shall 
611  vertical  to  the  middle  of  the  zygoma ;  the  course  of  the  fissure  of  Syl- 
via* will  c»jrres|>ond  to  a  line  drawn  from  the  nn'd^iToint  of  the  vertical  one 
Jwt  descril)ed,  pjissing  upward  and  kick  ward  (nearly  straight  for  its  an- 
*trior  half,  more  curverl  jK)Steriorly)  to  within  about  one-half  inch  of  the 
««Jtre  of  tlje  imrietal  protuberance. 

'  TbU  i»  tk  far  better  thowiiig  than  thiit  of  my  &tntistJcs  collected  in  1888,  and  is  un- 
iafcrtlonably  due  to  the  prt-valenee  of  anliscjitic  tneihixis.     Indeed,  Kmnlein  niuinlain* 
thU  tjpci'alion,  aicpticully  petformod.  is  perfectly  fi«fe,  death  resulting  mnply  ftx»ia 
Djilicutions  unconaected  vi'ilh  the  operatiun. 
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Having  clctenniuccl  tlie  mkl-jK>Iiit  of  the  bi-atiral  line  and  the  fissure 
of  Sylvius,  provide  a  half-inch  strip  of  parch nient-jviiper  from  Uui  to  four- 
teen inches  in  length,  griiiluatecl  into  ineht'S  and  i'raetious  of  an  inch  iu 
botJi  (Uredioris  ft'om  U^  middle  point  (Fig.  16),  half  an  inch  behind  wbtch  is 

Pig.  16. 


eintple  form  of  cyrtometer. 

fixcnl,  at  an  angle  of  sixty-sevcD  degrees,  the  ant<»nor  niai*giu  of  a  setxind 
gradiiaii'd  wtrip,  and  proco«l  as  follows.    Place  the  nie<liao  edge  of  the  long 
gradnate<l  strip  against  the  mid-point  of  the  bi-aunxl  line,  and  shift  it  for- 
ward and  baekwattl  until  the  Siime  figures  indicate  the  glabella  (nasion)aDd 
the  extenial  ttceipital  prottiberaijee.     Thus,  if  the  gradiiattxl  strip  iudicateij 
five  and  one-eighth  inches  at  the  glal>el!a,  tt  should  read  five  and  one-cightl 
at  tlie  occipital  protubeninco.     When  tltese  nieasureiweuts  coincide,  it  will  be 
ch^r  tltat  the  anteriop  mai'gin  of"  the  angular  strip  will  corre^i^md  to  a 
point  one-half  iueh  behind  the  mid-point  bt^tween  nasion  and  iuion,  or  ooJ 
per  cent,  of  the  whole  distance  Ix'tween  nation  and  inion,  behind  the  nasloa.. 
Nothing  now  remains  but  to  draw  a  line  along  tlie  anterior  margin  of  the' 
oblique  arm  (carefully  held  in  situ)  to  within  cue-half  inch  of  the  already- 
indiciited  Sylvian  liite,  rememljering  that  the  lower  third  of  the  Uolandic 
fissure  bends  soinewhkt  backward  from  the  line  iudicatiog  the  cxHirse  of  its 
upper  two-thirds. 

The  locations  of  tlie  ditfereut  centres  with  n'fi*reuce  to  these  fisaurcS'l 
must  be  sought  iu  the  articles  in  this  work  dealing  with  the  lo^^alization  of 
the  cerebral  functions. 


OPERATIONS   FOR    BRAIN-TUMORS. 

Although  what  follows  is  in  [xart  a  reiteration  of  details  already-  given^ 
the  importance  of  attention  to  minutite  in  such  ojierations  warrants  their 
repetition. 

The  head  must  Ik*  carefully  shavcfl  the  day  before  oj>eration,  and  washt^ 
thoroughly  with  soft  soap,  followwl  by  ether,  or  a  thorough  scrubbing  with 
a  nail-brush  wet  with  turjientine  one  part,  alc<ihol  seven  jwirts,  may  l)e  tiseil 
instead.  The  situation  of  the  growth  should  now  be  locsdized  and  marked 
on  the  scalp,^  after  which  the  head  must  be  covcrxI  with  lint  wet  either 
with  cariwlic^acid  lotion,  one  to  twenty,  or  with  tartacid  sublimate  solution,* 
one  to  three  thousand  or  four  thousandj  with  oil~silk  ajid  a  layer  of  cotton 


*  An  aniline  pencil  will  aomelixnes  suffice;  iodine  will  not  do  if  carbolic  acid  be  u«nl; 
wbjle,  although  it  ratty  blister,  nitrate  of  silver  exposed  to  the  sunlight  is  Ibe  only  $ur€ 
ngent. 

»  Tartaric  solution  of  mercuric  bichloride. 
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over  all.     A  piirg-ative  should  be  exhibited  the  night  previous  to, 

au  enema  on,  the  morning  of  opemtion. 

About  one  hour  previous  to  the  adrainistmtion  of  the  ana\sthetic  a 

hypodermic  injection  of  morphine  should  be  given,  graduated  atreording  to 

•ge,  or  a  proper  dose  may   be  exhibited   by  the  mouth.     Chloroform   is 

|»fvferable  to  ether,  being  less  apt  to  produce  cerebml  excitement ;  but  the 

Ibllowing  quotiition   from    Mr.    Hoi'sley   teaches   us  that  great  caution  is 

lequisite.     **  But,  like  al)  kinds  of  antesthesia,  it  baa  certain  spoctal  risks, 

to  which  it  seems  necessary  to  draw  attention.     In  the  first  plaw,  the  re- 

iparkable  proclivity  of  childreii  to  the  effect  of  morphine  must  be  prnjx'rly 

di^'uuuted/'  ...  In  one  jmtient,  four  years  old,  one-twentieth  of  a  ^rain 

rphine  "was  amply  sufficient"  t(»  contract  "the  cerebral  arterioh^s. 

t  rL-siject  to  tlic  ad miiiist ration  of  cL Ion) form,  the  one  additional  fact 

here  to  be  noted  is  the  extremely  important  one  that  it  is  very  easy  to  give 

too  much  in  a  brief  space  of  time.     Thanks  to  the   great  cure  of  Drs. 

WikoQ  and  Stc^lman,  who  have  assistcil  me  in  this  resjK'ct,  I  liave  seen  no 

MJdiait;  but  I  have  been  very  deeply  impressed  with  the  startling  rapidity 

iith  which  a  jiatient  who  has  roused  up  in  the  middle  of  the  ojM^ration  is 

**^nt  <iff  again  in  a  moment  with  only  a  few  whifls  of  the  drug.     It  is  per- 

•    Iv  t^imprehensible,  then'fore,  that  an  anjesthetist,  however  careful,  might 

beindiieed  to  prolong  the  administration  lieyond  the  point  of  just  sending 

the  juticnt  off  agtiin,  as,  indeed,  he  would  naturally  do  under  onlluary 

ciminifttanees.      Such    prolougatinu,   under   the   present  circumstances,   is 

*vi<kotly  exceedingly  dangerous."* 

Thc<»bjwt  of  administering  morphine  is  twofold, — f.r.,  less  chloroff)rm  is 
rwiuisite,  and  Schaefcr  and  Hoi'sley's  exjwriraents  show  that  morphine  con- 
tn<i9  the  arterioles  of  the  central  nervous  system,  thus  lessening  hemorrhage. 
Tlie  strictest  attention  U>  ase|K'*is,  as  regards  instnmients,  hands,  and 
iaigtant3»  must  be  maintaineil.     In  addition  to  the  ordinary  iiistrnmcnts 
'^uiriHl   for  trephining,  such  as  at  least  two  large- 
^miMx]   tn'phines,  cutting   bone-forceps,  bonc-eleva- 
^"*,  Horsley's  enucleator,  scalpels,  hiemostatic  forceps, 
^n''*  ifiaws,   rongeurs,  etc.,   a  |mir  of  bluut-poIut(-d 
^^'i^jnfi,  curved  ueedles  threaded  with  catgut,  both  to 
*PtT]W  vessels  in   the  dura  mater  aud   to  suture  this 
''JC'inbrane,  a  needle-holder  for  the  «ime,  and  a  few 
^ire  ^k^rres-fines  with  threads  attachcil,  must  be  pro- 
^*ided.      When   a   dental    engine   witli    pn»per    saws, 
"1|T»,  etc.,  is  attainable,  and  if  the  surgeon  is  accus- 
^*iinpd  to  its  use,  it  may  supersede  almost  all  the  other  bone-instruments. 

The  patient  l)eing  anicstiictize^l,  the  dressings  put  on  the  previous  day 
*Kould  U>  careftdly  removc<l,  and  the  hK-alizing  points  determined,  and  now 
*^mrked  in  Ow  bone  by  driving  in  a  disinfected  tack  at  each  extremity  of 

'  British  Mediciil  Joumnl,  April  23,  1887. 
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tlic  Kolaudlc  Hue,  or  at  the  same  spots  cutting  a  groove  or  nick  with  a 
goiigf',  or  (b'illiug  a  little  witL  the  ceutre-piu  ot*  a  trephine.  This  is  oii 
esseiitiiil  prelimiiiary,  ha  otherwise  all  landmarks  will  disappear  with  the 
rcflet-tiitii  uf  the  flap.  ■ 

Since  most  of  thise  oj)erations  are  prolonged,  and  sometimes  entail  the 
loss  {}f  eonsiderable  quantities  of  blood,  which  children  Imxit  badly,  the 
encircling  of  the  head  with  an  Esmarch  tube  should  always  be  tried ;  but 
it  is  not  infallible.  In  one  morning  I  have  seen  it  act  perfectly  in  one 
ojieration  ft>r  epilepsy,  in  a  friend's  fiands,  and  in  a  similar  operation  of 
my  own  txmspicuously  fail  to  diminish  hemorrhage, — nay,  more,  it  actually 
increased  the  loss  of  blood. 

The  chief  risk  being  septic  enceplialitis,  Ilorsley  thinks  that  the  spr 
onght  to  be  used ;  but  I  regard  it  solely  as  a  cleanser  of  the  atmosph< 
artd  think  that  its  use  is  not  absolutely  nec«?ssary.     A  free  irrigation  will 
bichloride  solution  just  before  nimmencing  and  from  time  to  time  dur 
the  operation  is  all  tliat  is  rec|uisite. 

All  incisions  of  the  soft  parts  should  be  vertical  to  the  skull,  and  in- 
clude all  the  layers  at  one  stroke,  not  excepting  the  pericranium.'  A  siugliU 
flap  should  thus  be  raised,  its  outline  being  a  shallow  curve,  in  onler  not  to^ 
divide  collateral  vessels,  and  so  planned  as  to  avoid  the  main  scalp-arteries,  i 
These  indications  can  readily  Ix*  fulfilled  without  interference  witli  drainage, 
siQc(,'  the  patient  will  L>e  in  the  supine  position.  All  bleeding  that  does  uo^y 
quickly  wase  shotdd  be  arrested  by  pressure- forceps,  by  ligature,  or  bjH 
needles  armed  with  gut  passed  around  the  vessels  in  the  scalp-tissues,  siBoe 


FiQ.  18. 


rio.  19. 


g^^^ 


Horalej's  forceps. 


PiO.  20. 


Hursley'p  trvpbiiie. 


Eonley's  forcept. 


much  blood  lost  means  an  unnecessary'  risk  for  a  child  to  run.  If  mc 
bone  has  to  be  removed  than  was  originally  planned,  the  periosteum  mi 
be  carefully  dissected  Iwiek  off*  each  new  portion. 

If  tire  surgeon  i)ro|>oses  to  use  the  ordinary  trephining  instruments,  h 
should  now  pi'occed  as  follows.     The  trephine-cuts,  using  an  instrument 


This  atrippitig  ofi'of  pericraiimm  mvolves  no  interference  with  the  nutrition  of  the  bone. 
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ihe  diameter  of  one  and  oiiR-half  to  two  indies/  should  be  made  at  the  two 
extremes  of  the  boue-area  to  \ie  i*eniovwl,  when  the  i»tervcniio«j!:  bridge  can 
be  partially  sawn  through  with  a  Hey's  saw,  and  the  divisian  cumpletttl 
•itJi  the  hone-foroepa.  (Figs.  19  and  20.)  A  far  safer  and  almost  as  rapid 
plan  for  the  inexperienced  ojx^rat<>r — since  the  bone  over  some  brain-tumors 
iaooi  thicker  than  rard-board — k  tu  remove  the  bone  with  the  Hopkins 
nngcur  after  one  or  more  preliminary  trephine-cnts  of  the  ordinary  size. 
AD  bone-fragments  should  be  at  once  placed  and  kept  in  a  warm  antiseptic 
»lution,*a6  it  is  best  to  replace  them,  where  it  is  possible  to  preserve  the 
dun  mater  intact 

Next  the  dura  mater  must  be  cut  around  four-fifths  of  the  osseous 
orifice,  one-eiglitli  of  an  inch  from  the  Ikiuc,  so  a.s  to  leave  mora  for  stitch- 
ing; start  the  incision  with  a  sailpcl,  but  complete  it  M'ith  blunt-pjiuted 
Hisors.  Any  arteries  lying  in  tlae  line  of  the  proposed  dural  incision  must 
lie  tied,  by  passing  ligatures  througli  the  dui-a  mater,  beneath  and  around 
liw  vei&els,  with  a  curved  uectUcj  More  incising  the  membrane. 

The  brain  being  now  ex{>osed,  note  fii-st  if  it  bulges  iiitt)  the  wound,^ — 
if.,  19  the  intnKTdnial  ten.simi  incniisc<l  ?  Next  look  for  a  yellowish  tinge 
or  possibly  lividity,  which  will  denote  a  tumor  in  the  corona  nidiata  beneath 
i1h»  cortex. 

Now  closely  scrutinize  the  vessels  and  perivascular  lymphatics,  noting 
tsfcdally  **any  yellowish-white  patches  in  the  walls  of  tiie  latter,  indi- 
cttitig  old  mischief."  Finally  asccilain  whether  the  brain  has  undergone 
Mvnlteratiuns  in  density,  although  in  most  subcortical  tumors  the  diagnosis 
<^l)e  made  certain  only  by  an  exploratory  incision, 

Hemorrhi^  has  Im^cu  much  drcadeil  in  the  removal  of  brain-tumors, 

hut  the  fear  is  unfounded,  for  the  arteries,  and  especially  the  arterioles, 

wbidi  are  chiefly  concern<Hl  in  such  operations,  run  perpendicularly  to  the 

«tel)ral  surface,  and  sjTiuige-pressure  stmn  checks  all  blcitiing.^    Should 

this  fail,  ligature  of  the  larger  vessels  must  be  tried,  the  <iitgut  being  drawn 

onlv  ti^ht  enough  to  close  the  lumen  of  the  vessels.     If  their  walls  are  too 

fragile  to  bjcar  ligation,  fore i- pressure  is  alone  available.      In  one  case  at 

leant/ oon  tin  nous  pressure  with  iodo  form-gauze  packing  failed  to  prevent 

fatal  recurrent  hemorrhage.      Flnhrcr'  has  sliown  ttiat  the  ligature  often 

fiiiUto  hoUl  on  the  vessels  of  the  pia  mater,  and  advi.^es  leaving  Kunncley's 

artcn'-forceps  on  any  bleculing    pjints  until  the  instruments  sejmrate  of 

liifltiselves.     Preferable  to  these,  as  being  far  lighter,  are  the  wire  serres- 

Hoei;  with  an  attached  thread.     (Fig.  17.)     As  the  cerebral  arteries  are 


'  S«e  p.  75«  forapeciiil  diroetions  for  using  these  large  trephme*. 

»  Ot  b«>iweerv  wurni  iwoptic  gpon^c*  (Horeley). 

'  CluUing  is  nUo  ftivored  by  the  presence  in  qunntit}'  in  the  brain  of  the  lecithin  pro- 
tmd  compuund  discovered  hy  Dr.  Wuodridge  to  play  a  very  importunt  part  in  the  process 
(if  c<Ml$uli»tion. 

•  Bipd«<ill  »nd  WVir,  Annuls  nf  Siirijorv,  August,  1887,  p.  149. 

»  N««w  Vork  Modictti  Jouruul,  Murt'li  28,  188o. 
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Fig.  21. 


NuniivIey'B  forceps. 


terminal,  avoid  ever)*  vessel,  as  far  a.s  possible,  this  end  being  often  attain- 
able  by  lifting  them  out  of  the  sulci  k'tNvecD  the  convolutions,  and,  afW 

rciiioviug  the  suhjaceut  brain,  n.'placi ng 
the  pia  mater;  if  any  thrombosis  oocuis  j 
it  will  probably  be  only  tfmjKjrarv. 

If  one  (A'  the  large  venous  sinuses 
he  wounded  during  ao  operation,  its 
ligation  is  a  perfectly  safe  procedure, 
healing  occurring  as  in  veins,  and  col- 
lalem!  vessels  enlarging  alongside  of 
the  occluded  ehanncL  Sponge-implan- 
tation or  antiseptic  tampons  will  ahrays 
temporarily,  and  often  permanently,  arrest  the  bleeding  from  a  wounded  1 
sinus,  as  I  have  twice  seen.* 

The  risk  of  air-emboli.sm ^  is  not  imaginary,  but  can  be  obviati*d.' 
Incisions  into  the  brain  must  always  be  clean-cut,  vertical  to  the  snr- 
faoe,  and  directed  into  the  comna  radiata,  when  necessary,  fio  as  to  avoid 
damage  to  the  fibres  coming  from  other  iM»rtfons  of  the  cortex  or  those  sur- 
rounding the  seat  of  operation.  The  paths  pursued  by  the  fibres  from  the 
cortex  must  be  kept  constantly  in  mind  when  incising  the  brain,  and,  where 
possible,  portions  of  each  centre  involved  shotild  l)e  left,  as  nnder  such  cir- 
cumstances the  coarser  movements  of  the  part  govemetl  will  often  l^e  re- 
gained.* Finally,  it  is  of  tlie  utmost  imixjrtanee  to  be  thorooghly  familiar 
with  the  encephalic  blood-supply,  in  deciding  where  to  make  the  incisions, 
in  order  to  liave  a  full  understanding  a.s  to  wliat  |H)rtionsof  the  remainder 
of  the  oi^n  certainly  will  be  deprived  of  their  blood-supply,  and  what  }>or- 
tions  may  possibly  be  rendei-ed  avascular.  The  growth  must  be  enucleate*! 
by  means  of  Hoi*sley's  flexible  knife  (Fig.  22),  or  by  the  enocleator,  aided 


Fio.  22. 


C 


5^ 


lT(jr»li3y'a  flexible  knife. 

by  the  fingers,*  but  not  by  cutting  instruments.  "Malignant  growtlis  must 
be  excised  very  freely  from  among  the  white  fibres/'  since  they  chiefly  recur 
in  this  portion  of  the  brain.  In  all  cases  adherent  or  altered  dura  mater 
must  l>e  freely  cut  away. 

When  a  [xirtion  of  brain  is  excised,  the  underlying  cerebral  tissue  soon 
bulges  up  almost  to  a  level  with  the  cortex,  while  the  cut  edges  evert,  and, 

<  See  autbor'K  ftrtlclo  ''Ht^ftd- Injuries,"  International  Encyclopedia  of  Surgery ;  aUo 
Hopkins,  Auiml«  of  Surgery,  July,  IK8o,  p.  tj5. 

»  See  f>enn  on  Air- Embolism,  or  Bi-rlin.  Klin.  \V(x:henHchr ,  1881,  p.  67S. 

■  See  paj^e  IC/J. 

*See  Hui:lilings  Jacksnn,  Brilisii  Medical  Journal,  1880,  vol.  ii.  pp.  670-675;  Keen. 
American  Journal  of  thn  Medical  Soiences. 

*  See  liirdsall  and  Weir's  caae;  Nancrede,  Medical  News,  Nuveniber  24,  1888. 
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If  ^  less  brain  than  bone  is  removed,"  protrusion^ — i>,,  an  acute  hernia  cere- 
bri— forms.  A  peraistencie  of  this  dangerous  eoudition  is  j>Rn'ented  by  tlie 
weight  and  primary  uniun  of  the  scalp-Hap  :  the  advantages  afforded  by  the 
large  one  recomraeuded  are  thusi  apparent. 

After  all  oozing  has  lx*en  arrested  by  gentle  sjwnge-pressure  or  by  bga- 
Htvea,  the  flap  of  dui-a  mater,  if  the  operative  pi*oet^ures  have  lell  it  intact, 
dmuld  be  carefully  sutured  with  chromic  catgut  to  the  margins  of  the  mem- 
bnmous  opening,  leaving  space  for  the  easy  |Missage  of  a  di-aJuage-tube  at 
the  most  dependent  p«:tint.  Next  tlie  bone-disks — if  the  dura  be  intact — 
flbould  be  arranged  and  secured,  after  Keen's  method  (see  p.  757),  or  minced 
up,  after  the  manner  of  Macewen,  and  strewn  over  the  membrane.  The 
acmip-flap  should  then  Ix?  laid  down  and  scT'ured  by  stitches  of  metliimi-sizKl 
silk  placed  about  atic-thinl  of  an  incli  apart,  with  horse-hair  sutures  between, 
after  which  the  whole  head  must  be  enveloped  in  a  voluminous  antiseptic 
ditasing. 

When  bniin-sul>stanee  has  been  i-eraoved,  drainage  should  not  be  kept 
up  mere  dian  twenty-four  hours,  because  firm  union  must  be  secured  within 
fmir  or  five  days,  and  a  certain  degree  of  prc»s3ure  should  in  tlic  mean  time 
Ije exercised  upon  the  brain  which  tends  to  protrude,  in  order  toavoiil  hernia 
of  the  organ.  Again,  there  should  be  some  protective  between  the  brain 
tod  tlie  aulp,  in  the  form  of  soft — J.r.,  non-inflammatory-^'oiinective  tissue. 
Brit'fly, all  these  desirable  results  arc  obtainable  by  the  following  measures: 

1.  Place  a  tube  at  the  most  dependent  portion  of  the  woinid  when  tlie 
pftlicnt  li«  supine,  for  twenty-four  hours  oulvj  to  di-arn  all  blood  and  serum. 
Iliir^ev  now  says  that  he  sews  "the  wound  alt  artjuiid  closely  except  ibr 
"iM  inch  at  the  most  depciideiit  part,  where  any  tension  of  wiHuid-discliiarge 
"^  relieve  itself  by  escape  between  the  edges;"  but  I  still  think  the  original 
t^  tijv  safer,  esjjei'ially  for  inex[K'rii'mr<l!  oiK?rat<.u"is,^ 

2.  After  twenty-four  houi-s  n^move  the  tube,  and  i'e<li'ess,  as  at  first,  anti- 
*I*ically,  making  firm  but  gentle  pressure  over  the  centre  of  the  flap. 

3.  If  on  tlie  thinl  day  j^ain  anil  tlvrol>bing  in  the  wound  iw  c(im[^Iained 
^^•od  the  flap,  on  exposing  tlie  wound,  be  fuund  "distended  in  the  centre, 
'*><!  periphery  being  firmly  united,"  undue  eullection  of  wound-fluids  has 

^Jfrn  place.     If  it  ap{M?ar  pntliable  that  the  pressure  will  break  tlown  the 

***iioR  of  the  flap,  tlie  track  of  the  drainage-tube  must  be  gently  opened 

fiwith  a  probe,  and  some  of  the  pent-up  fluid  lot  out ;  if  the  union  seem 

^^li?  l<>  hold,  let  tlie  aa-unndation  alone,  since  after  the  evacuation  of  the 

^Mid  tlje  advantages  of  suppjrting  pressure  are  lost.     The  tension  at  mast 

^•nally  re<|uires  to  be  relieved  but  once.     Tlie  liipiid  cushion,  imtil  ab- 

^^rbed,  n-presses  the  tendency  to  hernia,  premotes  absorjition  by  the  menin- 

^^*^l  lynjphaties  of  all  inflamnuitury  exudates,  thus  favoring  rapid  union, 

^**d  8ervc«'  as  a  scalVolding  for  the  formation  of  nornud  eonneettve  tissue, 

^hieJi  is  develoi>ed  in  a  few  days,  at  least  in  the  lower  animals. 


1  Hurslejr's  second  [uip^r. 
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Aflor  from  Hve  to  scvi^n  days,  Iwric  acid  cotton,  and  tiDllodion  for  si][ 
port,  art'  better  tlian  the  ortlinary  airtirieptic  dressing.     The  stitrhes  can 
rcmoveil  any  time  iiiXev  the  tirst  week. 

After- Treatment. — The  diet  for  the  first  three  days  should  be  liqu 
which  is  sometimes  pnxhietive  of  a  furred  tonj^iie  and  an  unpleastmt  condi-l 
tiun  of  the  nioulh.  Horsley  reeoaimends  for  tliis  thorough  brushing  of  tlie' 
month  several  times  a  day  with  strong  BokitioD  of  chlorate  of  ixitafiBiiun. 
Stjlid  f«H)d  may  be  given  as  soon  as  tlie  jmtient  asks  for  it.  In  a  wmfuim- 
tively  tridiug  case  the  jmtient,  Hnrstey  thinks,  can  be  safely  aUowed  io 
get  up  at  the  end  of  a  week,  ten  days  being  a  good  average  for  the  stay  in 
bed,  with  two  weeks  for  severe  cases.  I  cannot  but  think  that  ehiklren  had 
lietter  be  restraiutnl  of  tJieir  liberty  ibr  at  least  thixie  weeks,  unless  something 
contra- indicates  such  confinement.  Where  large  portions  of  skull  have  been 
removed  and  not  replaced  un  account  of  excision  of  the  dum  mater,  if  deemed 
ncHTcssary,  a  mouhled,  perforated  celliduid  cup  may  be  worn  over  the  part. 

Should  a  second  opi'iiitiun  lx*come  nec^cssary,  or  a  primary  one  for  brain- 
injuries  which  have  resulted  in  scars  of  the  cortex,  especiany  those  prtxlucxfd 
by  traumatic  losses  of  bi-aiu-substfince  which  have  heaknl  after  fi-ee  suppura- 
titm,  great  caution  must  be  excreisi>d,  since  the  citat rices  oflen  display*  lai^ 
vessels,  and  are  traversed  by  veins  of  considerable  size, 

CYSTS. 

These  should,  after  the  same  precautions  as  advised  for  cerebral  tiunore, 
Ix;  etux'fully  cnivttoil  and  dnilntHl,  preferably  by  the  tube,  but  recogniziiig 
the  risk  of"  hernia  cerebri  by  this  method  of  treatment. 

HERNIA  CEKEBRL 

In  this  connection  the  fjuestinn  of  prevention  of  hernia  cerebri  shouUl 
be  considered,  since  this  is  one  of  the  ct»mplieations  fjuite  possible  aft4?r  any 
operation  which  comproraises  the  Lnt^^rity  of  the  dura  mater,  such  as  com- 
pound fractures,  ball- wounds,  etc.,  but  is  still  more  likely  to  occur  after  the 
removal  of  a  braio-tunior.  As  has  already  been  pointed  out,  if  less  bruin 
than  bone  l^e  removed,  in  a  short  time  the  excavation  in  the  brain  partially 
or  totally  disapiK^ra,  in  which  latter  event  there  is  actual  cversion  of  tiie 
edges,  fMrming  an  acute  hernia  cerebri.  All  further  tendency  to  undue  prr»- 
trusion  is,  however,  repressed  by  the  metliod  of  drainage,  the  suturing  of  tlie 
dura  niiiter,  the  he^ivy  fla|),  and  the  after- method  of  dreeing*  in  a  properly- 
conductcni  operation  for  brain-tumor  or  epilepsy.  In  like  manner,  after  tnv 
jihining  for  compound  fractures,  suture  of  the  lacerat^ti  membranes,  and  I 
in  all  varieties  reposition  of  the  bony  fragments,  with  modified  drainage, 
alrwidy  pointed  out,  will  in  most  instances  prevent  any  protrusion  ;  but  there  I 
are  certain  cases,  as  ball-wounds  and  two  aeciilcntal  conditions  which  may 
t!omplimte  any  head  injury  or  operation,  which  must  be  mentioned.     The 


»  See  p.  779. 
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amplication  is  wlion,  fur  any  reason,  ttio  flap  of  duni  niiikT  ami  walp 

i]  to  unite,  or  their  adhesions  are  purpo?:ely  broken  down  to  release  aeen- 

jlatcd  wound-fluids,  as  in  a  case  rejwrted  by  Keen,^  and  a  decided  hernia 

1  occurs,  which,  if  prnjiorly  treated,  is,  in  my  exiKrienee,  of  very  little 

ty  but  which  will  terminate  disastrously  to  the  jKitient  if  the  them- 

in  vogue  a  few  yeare  since  are  resorted  to.     The  strictest  attention 

antiseptic  or  rather  aseptic  measures,  with  the  gentle  support  at!oixlwl  hy 

dre^ings,  combinetl  with  the  rcctnnlient  pfjsture  and  non-stinuilatiug 

will  in  the  vast  majority  of  ia'-ttances  i-esult  in  the  gradual  subsidence 

the  protrusion  and  cicatrization  of  the  wound.* 

The  second  accident  is  one  which  may  or  may  not  l>e  beyond  tlie  conlri>l 

, the  surgeon, — viz.,  styptic  inflammation  of  the  brain,     If  the  opc-ration 

Hfe  cme  for  epilepsy,  brain-tumor,  latracninial  hemorrhage  witliout  fiticture, 
^«c,.  it  is  almost  invariably,  if  not  invariably,  the  suigeon's  fault,  either 
r  during  the  operation  or  at  some  subsequent  dressing;  while  a  compound 
fmcturc,  a  ball-wound,  an  abscess,  or  a  suppurating  malignant  growth  may 
imder  it  impossible  to  keep  t lie  wound  ast^ptic.  The  impoilance  of  |>iTvent- 
ill^  any  form  of  cercbritis  will  \w  apparent  fi*oni  a  monient*s  consideration 
of  the  })athology  of  hernia  cerebri.  I  have  already  jxjinted  out  tlic  fact  that 
when  the  su])port  alTorfled  to  the  brain-tissue  I)y  the  bone  and  membranes 
^^»  removed  there  is  a  distinct  tendency  to  protrusion,  esjiecially  if  the  sli;^ht 
^P^iricr  afforded  by  the  pia  mater  is  removed  Ity  excising  a  jwrtion  of  the 
f  <X)rtex ;  in  other  Nvordft,  a  brain  of  normal  consistence  is  forced  inttv  and 
I  l^rtially  through  any  bony  hiatus  in  the  sktill  by  the  normal  intrafTuniul 
I  l*iisioD.  Let  this  normal  tension  In^i^jme  abnormally  great, — all  the  mtire 
I  if  the  texture  of  the  brain-tissue  is  softened  by  the  same  cause, — and  at 
'       <"ji)op  all  the  conditions  for  a  hernia  cerebri  are  pres<>nt,  and  it  will  inevita- 

kl>ly  form,  provided  the  soft  parts,  by  their  union  or  by  their  weight,  do 
tout  meehanieally  prevent  it.  Finally,  the  growth  is  checked,  and  reces- 
pipA  and  cuix?  of  Uie  hernia  are  etlected,  by  the  formation  of  a  layer  of 
^vunlation-tisdue,  which  by  its  transformation  into  cicatricial  tissue  s<3 
CM*mprei»es  tJie  protrusion  as  to  force  it  within  the  brain-case.  It  hardly 
««emfl  necessary  to  |xiint  out  that  cautoriziition,  ligation,  or  excision  will 
trraove  the  only  barrier — the  granulation-tissue — which  prevents  further 
|»n'tnision,  and  whi<"h  must  form  again  Ixffore  a  cure  can  be  effeetetl.  Strict 
«fc!M'fisia,  or  anti8e|>si8  when  infection  has  cKinirred,  is  the  Ixjst  preventive 
treatment  for  this  complication,  in  conjunction  with  the  suturing  of  mem- 
twTims,  uHjdilied  drainage,  and  support  Ix'fore  advocated,  while  absolutely 
ling  should  l>e  done  to  the  protrusion,  beyond  its  disinfection,  antiseptic 
aug,  and  gentk  supjwrt,  combined  with  those  constitutional  and  hx*al 


'  See  TmnsBction*  of  tho  Amorifan  Surgical  Assoeintion,  vol.  vi,  p.  2f)8- 
'Mr  euWqueut  much-extended  experience  more  thon  justiUfs  the  ftivuraHe  opinion 
E%liirb  I  exprcMed  more  than  six  years  ago,  in  the  nrticle  on  Injuries  of  thi?  Head,  in  the 
BteraatioDal  Encydopajdia  of  Surger}%  vol.  v.  p.  07,  bearing  on  this  subjccL 
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measures  suggested  when  describing  the  treatment  of  intracranial  inflara- 
matiun. 

TAPPING   FOR  HYDROCEPHALUS. 

I  have  been  in  the  habit  of  giving  a  dose  of  opium,  profKirtionate  to  the 
age,  about  one  hour  before  this  oj>eration.  The  head  should  be  surrounded 
with  a  nuiuy-tailed  bandage,  which  must  Ix?  drawn  ujion  as  the  fluid  is 
evacuated,  in  order  to  aftbrd  suppjrt  to  the  intracranial  circulation  ;  the 
various  tails  should  be  snugly  lunncd  at  the  conclu:*ion  of  the  oi>eration,  so 
as  to  keep  up  the  support,  supi)lementtHl,  if  needful,  by  compresses  held 
down  by  a  few  broad  striijs  of  adhesive  plaster  crossing  the  vertex,  to  afford 
moit!  equable  pressure.  x\.n  elastic  bandage  may  be  used  instead  of  tlie 
many-taiiud  bandage,  brtjth  during  and  after  the  o|)enition,  but  it  must  be 
]nit  t>H  with  the  minlmura  of  tension,  be  most  carefully  watched,  and  be 
removed  upon  the  slightest  evidence  of  undue  intracranial  tension. 

With  an  elastic  or  the  many-tailetl  bandage,  after  due  aseptic  prci-au- 
tions,  an  ordinaiy  fine  exploring  trocar  and  canula  may  be  used,  but,  when 
p<issible,  the  aspirator-nwHlle  should  be  preferred,  as  makiug  a  slighter 
wound  wliile  eva<"Uating  the  fluid  with  espial,  or,  indtxKl,  greater,  certainty. 
The  amount  of  fluid  to  Im;  withdrawn  at  any  given  tapping  must  be  judged 
of  for  each  ca^  at  the  time  of  ojienition.  I  have  removed  many  ounces, 
and  have  stoppe<I  only  when  T  thouglit  that,  the  Ixmes  l>eing  in«ipable  of 
furtlier  approximation,  it  would  Iw  difficult  to  keep  up  due  intracranial 
pressure  on  the  bkxxl-vessels ;  if  this  is  not  done,  of  course  a  rapid  re- 
accumulation  of  the  fluid  will  occur.  After  the  withdrawal  of  the  ne*>dle 
or  canula,  n<ithing  but  a  little  cotton  sisikixl  with  iodoform  or  oixlinary 
collodion  will  be  reipitsite  to  heal  the  puncture. 

PERMANENT  DRAINAGE  OF  THE  VENTRICLES. 

This  o[ieration,  recently  proposed  by  Br.  W.  W,  Keen,  has  as  yet  1)een 

too  seldom  trictl  to  decide  as  to  its  value.  Still,  as  one  likely  to  lie  sug- 
gested and  attempted  by  bold  oiTcrators,  I  have  thought  it  best  to  give  its 
details  according  to  its  originator. 

TliG  motor  zone  of  the  brain  must  Ix^nvoidecb — the  neigh borhixxJ  of  the 
Sylvian  fissure^ — =l>ocause  of  the  middle  meningeal  and  cerebral  arteries,  and 
also  beeausea  puncture  here  would  involve  the  island  of  Reil  and  the  baaal 
ganglia, — and  all  known  sense-centres,  utilizing,  as  far  as  possible,  only 
tlie  so-calUxl  "  latent  zones."  Fn>m  these  considerations,  Dr.  Keen  bsw  been 
led  to  propose  the  three  following  routes  : 

"i.  Trephine  half-way  from  the  inion  (the  external  occipital  pmtu- 
lierancc)  to  the  upper  end  of  the  fissure  of  Eolando,  one-half  to  thret»- 
(juartcrs  of  an  inch  to  either  side  of  the  middle  line.  Puncture  towards 
the  inner  end  of  the  supraorbital  ndge  of  the  same  side  (Fig.  23,  A),  The 
puncture  will  pass  tlirough  the  prcfMineus,  and  the  normal  ventricle  will  be 
struck  at  some  point  in  the  posterior  horn  at  from  two  and  a  quarter  to  two 
and  three-quarters  inches  from  the  surface  of  the  scalp. 


-'«»>«»«  icclion  of  the  he«<i  one  and  a  quarter  Inches  b«hlni]  tlie  meatus.  The  conttuuoufi 
*^tfMw«cbe  line  of  puncture,  the  dotted  line  Ita  Imaginary  contlnuattoii  lo  the  opiKMiie  side 
•4  tht  iknU.    Cl>r»wn  by  Dr.  J.  M.  Taylor.) 


^ 


of  the  middle  line.     Puncture  in  the  direction  of  the  inion  (Fig.  23, 
The  puncture  will  traverse  the  first  frontal  convolution  well  in  front 


'  From  Dr.  Keen's  paper. 


*Ibid. 
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of  f!ie  motor  zonr,  and  the  normal  ventricle  will  be  stnick  in  t\iv  luiWvwr 
horn  at  about  two  to  two  ami  a  quarter  itn'hos  from  the  scalp. 

"  iti.  Troplitne  one  and  a  quarter  inohtts  bt-bind  the  meatus,  and  one  and 
a  quarter  inrlu^  alx)ve  Reid's  base-line.  Puncture  towaixls  a  point  two 
and  a  halt"  inches  directly  above  the  ci|»]x»site  meatus  (Fig.  24).  The  punc- 
ture will  tmverse  the  second  temporo-sphenoidal  convolution,  and  enter 
the  normal  lateral  ventricle  at  the  beginning  or  in  the  course  of  the  de- 
scending coruu  at  a  depth  of  about  two  to  two  and  a  quarter  inches  from 
the  jiurfaoe.  .  .  .  In  this  third  route  the  measui-ements  are  for  an  adult 
skull,  aritl  ai-e  to  be  somewhat  reduced  for  children.  In  a  distended  ven- 
tricle from  effiisii-in  the  di^taueeri  would  be  iiro|KH-tionately  less. 

"An  inch  or  a  half-inch  trephine  o|^ning  having  been  made,  the  dura 
should  be  examined.  If  it  pulsates,  bulge:?  in  the  wound,  and  is  tense  and 
elastic  to  the  touch,  it  will  confirm  the  diagnosis  ;  should  it  be  tense,  elastic, 
and  bulging,  but  not  pulsate,  absi-t^s  or  tumor  sliouid  be  susi>ectetl  and 
sought  for.  The  diagnosis  of  dmpsy  of  the  ventricles  having  been  can- 
firmcil,  the  dura  should  be  incistnl  crucially  and  the  groove<l  director  now 
be  introducwi  in  the  direction  and  alwut  the  depth  above  indicated,  unless 
fluid  is  found  more  superficially.  If  the  first  puncture  does  not  reveal 
fluid,  a  second  or  a  third  nuiy  be  made.  When  found,  it  should  bo  cvacualtd 
by  the  intnxluction  of  a  dressing  or  haemostatic  forwits.  A  drainage-tuljc 
should  then  be  iutroducL'd  and  retained  for  from  twenty-four  hours  to  such 
time  a-s  the  surgeon  sees  fit  to  attempt  its  |x?rmancnt  Removal.*'  ' 

The  rest  of  the  treatment  will  Ik"  such  as  l>efore  indicated  after  o|Jera- 
tioiis  iuvolviug  incision  or  excision  of  portions  of  brain-tissue. 

CRANIECTOMY. 

Tlirs  operation  has  been  i*ecen(ly  devised  and  put  suceefisfully  into 
tioe  by  Prof.  Ijannelongue  for  microcephaly.  He  believes  that  the  {wrtnl' 
idiocy  and  various  {Kiretic  symptoms  common  in  such  ca.%^  are  the  ivsults 
of  cert^ltral  lesions  due  to  pressure.  An  antcro-posterior  median  incision, 
extending  from  tlie  frontal  to  the  OLt-ipital  suture,  should  be  made  do\vn  to 
the  bone,  the  soft  parts  sc]>aratcxl,  and  a  strip  of  bone  about  one-half  inch 
in  width  removed  from  the  left  jwtrietal  bone,  close  to,  but  avoiding  wound- 
ing, the  su|>crior  longitudinal  sinus.  Of  course  this  bone-excision  may  be 
extended  fiirwaixl  into  the  frontal  bone,  or  baekward  into  the  owipital, 
if  dn'med  advisable.  Great  care  must  be  exercised  not  to  wound  the 
dura  mater,  the  bone  Ix^ing  i^movcfl,  after  a  preliminary  trephining  with 
a  small  instrument,  by  means  of  a  Hey^s  saw,  the  chisel,  or  the  ronginir. 
The  superficial, wound  must  be  clos^'d  by  sutures,  and  an  antiseptic  dressing! 
applictl,  as  elsewhere  indicated,  no  drainage  being  requisite.  If  preferred, 
capillar)'  drains  may  be  introduced. 


i  Medical  News,  December  I,  1888. 
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SURGERY  OF  THE  SPIKAL  CORD. 

Thiiri  practically  resalves  itself  into  trephining— so  calltxl — for  iojury, 
aud  a  similar  operation  for  extra-  and  intra -dumi  tumors  or  possibly  fur 
other  lorniy  of  pressure-  un  the  eord.  With  rogmxl  tu  the  advisability  of 
these  operations  I  ha%'e  nothing  to  say,  as  tins  jxtint  is  discussed  elsewhere. 


TREPHINING  OF  THE  SPINE  FOR   FRACTURE. 

This  must  be  done  with  the  strictest  aseptic  precautions.  The  patient 
had  better  be  turned  only  tliree  jmrts  over  during;  the  anitstlieaia.  An  in- 
cision about  four  incht's  iu  length,  with  its  centi-e  opposite  the  most  obvi- 
ously damaged  spinous  process^  must  lie  made,  and  the  muscles  separated 
by  the  knife-handle,  elevator,  and  division  by  the  knife  of  resisting-  ten- 
dinous slips  until  the  laminae  are  reaeheiL  The  lij>s  of  the  wound  should 
be  kept  ajxirt  by  retmctors,  and  each  appareutly-damage*!  spinous  prcKM.'iaS 
eeizeti  witli  the  foreei>s  and  gently  riK'ked  to  ascertain  if  it  is  loose,  when 
it  must  be  carefully  dissected  out.  If  no  spine  is  loose,  the  laminfe  must 
be  divided,  by  strong  cutting  tbroeiis  or  a  Hey's  Siiw,  on  either  side  of  the 
vpiuous  process,  the  laniime  on  both  sides  being  cleared  of  their  muscular 
coverings,  and  the  severetl  bone  carefully  elevatetl,  Sbonld  a  fmguient 
of  a  vertebral  IxxJy  be  found  projecting  liackward  into  the  spinal  canal, 
efforts  may  be  made,  with  a  strong  director  or  a  female  catheter,  to  fierce 
the  bone  into  place.  All  easily-ivniftvable  blood  should  be  got  rid  of,  and, 
after  the  flushing  of  the  wound  with  an  antiseptic  solution  and  the  arrest 
of  all  hemorrhage,  tube-drains  must  be  used. 

OPERATIONS  FOR  EXTRA-  AND  INTRA -DURAL  TUMORS;  INTRA- 
DURAL  SECTION  OF  ROOTS  OF  NERVES;  INTERNAL  PACUV- 
MENINGITIS,   ETC. 

I  cannot  do  better  here  than  quote  the  details  of  two  cases  ojierated 
upon  by  Dr.  Ablx",  of  New  York,  and  one  oi)enited  upon  by  Dr.  J.  W. 
AVhite,  of  Philatlelphia. 

ExTRA-DruAL  TuMijR. — '*  An  incision  was  made,  six  inches  long,  close 
to  the  spinous  processes,  from  the  sixth  to  the  twelfth  dorsal  The  lamince 
U'ing  uncovered,  some  thick  broken-down  tissue  and  pus  were  scraped  away. 
The  lamime  were  ahx-udy  liare  of  periosteum,  aJid  the  spines  aud  lamiuai 
of  the  eighth,  ninth,  and  tenth  were  cut  away  by  rongeui*s.  This  revealed 
a  dense  mai>s  of  tissue  aud  desiecati'd  pus,  <jecupying  the  entiiT  Cidibre  of 
the  canal  and  extending  up  aud  down  for  a  distance  in  all  of  two  and  a 
half  inches.  This  compressed  the  cord  tightly  against  the  anterior  wall. 
It  was  rapidly  and  thorcjughly  removed  by  a  sharp  Volkniann  sjwon, 
until  sound  bleeding  tissue  was  left  on  every  side,  The  coi-d  was  not  seen 
Vol.  IV.— 60 


78G 


OPERATIVE  SURGERY    OF   THE   BRAIN   AND   SPINAL  aDRD. 


to  pulsate.     The  cavity  was  packed  Avitli  iodufurm  gauze,  after  bichloride 
irrigatioi],  aud  au  aotiscptic  dressing  and  plaster-c:)f-Pari3  jacket  applied." 

Si'XTKJN  OF  Posterior  Koo'i>j  of  Nervf-s  for  Intractable  NeU" 
RALGIAS. — I  shall  agaiu  quote  a  case  of  Dr.  Abbe's,  which  in  all  its  esse] 
tials  would  do  c(|^ually  well  for  the  removal  of  an  intra-dural  tumor. 

After  laying  bare  aud  removing  the  lamiuse  on  the  right  side,  the  du 
pulsating,  as  it  should  in  health,  wa-s  punctured  with  a  kuife ;  a  fme  dircci 
was  slippLil  in,  and  the  spinal  Huid  wa^  slowly  let  out  until  it  ceased  to  run. 
**  Then  I  slit  up  the  dura  for  one  and  a  half  inches.  The  cord  and  mem- 
branes IooIvlhI  sound."  The  roots  of  the  nerves  requirJug  section  were  then 
hooke<l  up  and  divided.  •*  The  slit  in  the  dura  was  now  sutured  with  fine 
catgut.'^  In  similar  cases  the  wound  may  be  either  iMicked  f«»r  the  first  few 
days  with  iodoform  gauze  and  then  cloaeil,  or  cIoschI  and  drained  by  Uie  tabe 
from  the  first,  the  former,  however,  beiug  the  preferable  [U"actice. 

Dr.  White,  after  aireful  preliminary  antis<*ptic  prc<":iution9,  oj>erated  ^nth 
the  patient  iu  the  siniii-proue  position,  a  small  tlat  pillow  under  the  sternum 
serving  to  throw  out  pi-ominently  the  dorsal  spinous  processes,  A  median 
incision  was  carried  down  to  the  bone  j  "  the  ligampnts  and  muscular  masses 
occupying  the  vertebral  gutter"  on  either  side  were  rapidly  sc^parated  by 
means  of  the  knife  and  a  curved  |)eriusteal  elevator.  All  hemorrhage  from 
the  muscular  branches  was  arrested  by  hfemostatic  foixieps,  and  free  aoc^s 
was  obtaiutnl  to  the  deeper  jKirts  witliout  any  transverse  division  of  the 
deep  fascia  by  forcibly  separating  the  tissues  by  means  of  flat  rectangular 
retractors  with  blunt  serrate  edges.  The  Imscs  of  the  spinous  processes 
of  the  fourth  and  fifth  dorsal  vertcime  were  next  cut  through  by  angidar 
bone-forceps,  "greatly  eulai'giu;^  the  field  of  operation.*' 

With  otiier  angular  forcej^is  the  laniiuajof  the  fifth  dorsal  were  candoufil 
dividt»d  by  ''small  bites,"  first  on  one  side,  then  on  the  other,  and  as  near  as 
possible  to  the  transverse  processes,  **  after  which  the  attar*hments  of  the 
vertebne  to  the  fourth  and  sixth  were  divided  by  the  same  forceps,  cutting 
transversely  to  the  axis  of  the  spinal  column.*'  A  few  touches  of  the  knife 
and  scissors  curved  on  the  flat,  while  the  fragment  was  held  by  the  lion-jaw 
forceps,  served  for  its  removal,  which  gave  fair  access  for  exploration  with 
the  tip  of  the  little  finger  to  the  lateral  and  antero-lateral  aspects  of  the  cord. 
The  dura  mater  was  then  si'izcd  wilh  ttxithed  fort^j)s,  nicked,  and  dividiil 
with  si'issors  to  the  full  length  of  the  incision.  At  plact^s,  jjarticularly  lo- 
wai-ds  the  upper  angle  of  the  wound,  it  was  very  adherent  by  new  fibroiu 
tissue  to  the  pia  mater  and  cord.  All  accessible  adhesions  having 
gently  separafetl,  the  dura  mater  was  united  with  iutcrruptctl  catgut  sutu 
intnxluciHi  at  intervals  of  about  one-fourth  to  one-third  of  an  inch  bym 
of  long-handled  staphylorrhaphy-ncwllcs ;  'Va  medium-sized  rubber  drain- 
age-tube was  then  laid  in  the  wound,  its  ends  projecting  at  each  extremity. 
The  muscles,  including  the  dwp  fiiscia,  were  then  brought  together  by 
chiv»tnicizcHl  catgut  stitches,  and  the  skin  and  solx'utancous  structures  by 
silver  wii"e/'  after  which  an  ordinary  antiseptic  drt«sing  wjvs  appliitl,  iv 
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^oiriog  at  first  daily  renewals,  because  of  the  free  oozing  of  oerebro-spiual 
lui 

The  severe  venous  bleeding  which  may  occur  during  these  operations 
inn  the  bone  or  large  spinal  veins,  when  the  bleeding  vessel  cannot  be 
lipted  or  secured  by  forci-pressure,*  requires  careful  packing  with  iodoform 
vtther  antiseptic  gauze. 


»  See  pp.  777,  778. 


DISEASES  OF  THE  PERIPHERAL  NERVOUS 


By  JOHN  VAN  BIBBER,  M,D. 


It  will  be  unuecessan%  in  considering  the  peripheral  diseases  of  the 
nervous  system  iu  children,  to  de«eribe  or  dwell  uix>n  the  anatomy  and 
physiology  of  the  special  part  of  tliis  system  under  coDsideration.  It  is 
essential,  however,  to  the  full  nndersttuidlng  of  this  subjeet  to  eall  atteD- 
tion  to  the  great  incix^ase  of  nervous  discloses  among  children  of  all  agfs, 
and  to  the  increased  irritability  of  this  part  of  the  system  at  a  very  tender 
age,  and,  in  fart,  to  notice  the  development  of  diseases  whieh  heretofore 
have  not  lieen  observed  as  [)revalent  during  the  early  years  of  life,  Hence 
disease  of  the  nervous  system  in  ebiIdhoi»d  is  at  the  present  time  a  mo^tt 
interesting  subjoftj  for  we  are  nnw  ealhxl  ujxvn  to  see  an  inereaftcd  ntmilier 
of  little  patients  suffering  irom  nervous  diseases  of  types  and  severitji' 
before  unknown,  and  the  question  at  once  eonfronts  ns  as  to  whether  the 
tendeney  is  inherited  from  more  nervous  parents,  or  whether  the  fireseat 
mode  of  life  and  education  products  this  increased  sensitiveness  directly  in 
the  children  themselves. 

In  an  article  "On  the  Increase  of  Nervous  Diseases  among  School- 
Children,"  ^  I  t^me  to  the  eonclusion  that  i!ie  slraiii  and  worry  of  school- 
life  were  iu  a  measure  resjionsible  for  tlic  inrreast>  of  nervous  diseases  among 
children,  and  I  then  contended  that  over-pressure  in  school-life  bad  much 
to  do  witli  the  early  developFuent  of  migraine  and  other  neuroses  which 
were  heretofore  noticetl  only  iu  adult  life.     Among  the  conclusions  n'a«*htd 
in  the  paper,  I  quote  the  following :  **  It  has  Ijct^i  alleged  that  an  enthu- 
siasm for  hygiene  has  led  the  medical  profession  to  attribute  many  of  the 
ills  of  childhood  to  the  etlk'ts  of  eduration  and  confinement   in  badly- 
ventilated  schools.     But  I  do  not  think  any  impartial  observer,  profcssittnal 
or  lay,  can  study  the  statistics  collected  in  this  pa|ier  without  being  im- 
presseil  by  the  lucrease  of  nervous  diseases  in  children  and  the  apjiamit 
connection   betwtH:'n  the  development  of  these  tinusnal   maladies  and  the 
gradual  extension  of  the  public-school  system.     These  two  facts  sUod  ^ 


788 


*  Archive*  cf  Pediatrics,  vol.  ii.  No.  2,  February,  1886,  p.  9R. 
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tne  in  the  light  of  cause  and  efTect,  and,  thtnigh  I  should  be  the  last  one 
l«>cast  any  aspersion  on  the  ennobling  influence  of  education,  still  I  rannut 
shut  my  eyes  to  the  very  decided  evil  consetjuences  which  imdoiibttHlly 
fiJlowa  too  early  and  strict  cnforecment  of  the  present  system.  ,  .  .  These 
rfeildren  are  to  \>e  tiie  men  and  women  of  the  fnturCj  they  are  Uy  represent 
die  avenge  health  of  our  jxjpulatioD,  aud^  if  on  the  threshold  of  life  they 
iW  forced  into  a  form  of  disease  which  leaves  a  lasthig  impression  on  their 
oonrtitiitions,  I  do  not  think  the  national  type  can  r.^*ai.>e  decided  deteriora- 
tion." 

It  will  1m?  seen  in  the  following  short  summary  of  iieripheral  nervous 
dr«ieflses  that  the  literature  of  the  various  subjects  is  full  and  interesting, 
anrl  that  this  special  branch  of  nervous  diseases  is  receiving  an  aderpmte 
«hare  of  attention  from  the  thinkers  of  the  professtou.  In  a  general  way 
I  think  it  wiU  be  found  true  that  in  children  of  teniler  age  the  central 
fystem  is  more  sensitive  than  the  pcriphenil,  and  that  morbid  processes 
•TP  more  likely  to  be  developed  in  the  eentrnl  nervous  system  and  in  the 
omunges.  Yet  from  the  following  table  of  peripheral  nervous  diseases  the 
rader  will  see  that  the  list  is  t|nite  formidable,  and  mucli  too  long  for  the 
liiaited  space  which  can  be  allowed  to  its  consideration  in  this  volume : 


NEtTBALOlA 


PERipnERAL  Neuritis. 
Facial  Hemlatbofut. 


Fkbiphekal  Spasm 


Growing-pains, 
Migmme, 
Inten-u^tuI  neuralgia. 


Eclampeia, 
Tetany, 

N'xiding  spasm, 
Sftltftt<jry  spasm, 
HabU  spa$m, 
Torticollis, 
Tremor. 


Pkbtpheral  Pabalysis  . 
DrpHTHBitiTic  Paralysis. 


Fiicial  paralyBJ«, 
ExUmsor  paruly&is, 
Rt'dei  par&lyais. 


NEURALGIA. 

Xeuralgia  is  comparatively  rare  in  infancy  and  childhood,  and,  when  it 
ft'pnrs,  usually  piX'iM;'nts  ilie  same  features  as  in  the  adult.     It  will  soflicc  in 
'^'"♦article  to  dniw  attention  to  two  only  o(  the  neuralgife,^ — migraine  anil 
*Wmlo^1lll  neiunlgia. 

The  soealletl  growing-pains  in  young  children  might  fjcrhaps  Ije  clasn^^^l 
wi*v  although  but  little  has  been  written  to  elucidate  their  real  nature. 
Acpurding  to  Ja*n>bi/  they  are  probably  referable  to  anaemia  and  ira perfect 


*  Fepper'i  System  of  Medicine^  vol.  v.  p.  1217;  Aniemia  of  Infancy  and  Childhood, 
A.  J»c»bi»  Archive*  of  Medicine,  vol.  v.,  1881. 
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nutrition.     Apart  from  this  condition  they  are  most  prol>ably  due  to  th« 
great  activity  at  this  time  of  life,  and  are  more  pronounced  after  prolonged 
and  violent  exercise.     The  use  of  warm  alkaline  baths — at  98°  F. — allevi- 
ates this  form  of  neuralgia  temporarily,  aud  will  be  of  perraaneut  boneftl^ 
if  gysteiuatically  kept  up  for  some  weeks.  ^M 

Migraine.— Synonymee. — Hemicrania,  Megrim,  Sick-headache. 

Deflnition.— Migraine  is  a  paroxysmal  neurosis,  charaeterizeil  by 
attacks  of  uuilateral  headache,  nausea  and  vomiting,  disturbed  sensation, 
special  and  general,  and  vaso-motor  distiirtjanees. 

Etiology. — It  is  of  frequent  occurrence  in  childhood,  in  a  large  pr 
p<:)rtion  of  cases  c<:)rameneing  about  piilDcrty.  According  to  Gowers/  on 
third  of  all  cases  arise  between  the  ages  of  five  and  ten,  and  two-fifths 
between  ten  and  twenty.  ITenoch*  finds  that  in  Berlin  it  has  become  much 
nutre  fi^queat  of  late  years,  which  he  attributes  to  the  increased  exactions 
of  modern  e<lucation.  All  authors  agree  as  to  the  pre<lominant  influence  of 
circumstances  that  luwer  the  general  health,  and  jmrticniarly  tliose  that  act 
upon  the  nervous  (»rgauism.  Over-study  is  a  frequent  source  of  the  disease, 
esi>ecially  when  connected  with  over-crowding  in  school-houses  and  witli 
insufficient  rccrciition.  It  prevails  more  in  the  city  than  in  the  country. 
Children  who  arc  its  subjects  usually  have  a  nervous  temperament  and 
are  often  very  "bright."  The  ner\'ousness  may  be  inherited,  or  acquired 
through  improper  training.  The  influence  of  heredity  is  generally  noteil: 
Gowers  (op.  cit^)  found  evidence  of  it  in  more  than  one-half  of  his  cases. 
This  may  be  shown  either  by  a  direct  inheritauce — a  racnibcr  of  the  family^ 
not  infrequently  a  parent,  having  suffered  from  the  disease — or  indir 
by  the  oc«urrence  of  other  forms  of  nervous  disease  in  the  family.  Severaf 
children  in  a  family  may  be  afl'ected  simultaneously.  Among  the  aflfcction^ 
especially  associatetl  with  migraine  are  epilepsy,  neuralgia,  and  insanity. 
Anaemia  favors  its  development,  and  it  is  part  of  the  hysterical  diathesi^^d 
Gowers  {op.  cit,)  notes  a  counection  witli  the  gouty  diathesis,  and  says  thflB^ 
it  sometimes  becomes  transformed  in  the  adult  into  gout.  Henoch  (op.  cit,) 
has  seen  it  disapjx'ar  after  the  passage  of  round  worms.  Irritation  of  the 
genital  organs,  as  from  masturlmtion,  is  a  possible  etiological  factor. 
those  subject  to  the  disease,  individual  paroxysms  are  I'eadily  excited 
over-exertion,  either  physiral  or  mental,  mental  excitement,  and  indigcstioi 
Any  sudden  impression  upon  the  special  senses,  as  a  bright  light,  a  loi 
noise,  or  a  strong  odor,  will  often  induce  an  attack.  Individual  experiei 
shows  that  tt»rtain  articles  of  diet  are  specially  causative  of  attacks  in 
certain  persons. 

Pathology. — There  are  no  known  anatomical  changes.    The  hypotL* 
most  prevalent  regarding  the  nature  of  the  disease  is  that  it  is  seated  in  the 

'  A  Mnnunl  of  Diseases  of  the  Nerrou*  System,  by  W.  R.  Gowers,  M.D.,  P.R.C.P., 
Fhiladelpli'm,  1888. 

*  Lecturefi  on  Childrea's  Diseases,  by  E.  Henoch,  vols.  i.  ivod  ii.,  New  Sydenhftm  Soc 
Tram.,  1889.  "" 
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STDpathctic  Dcrvous  system  ;  but  Strtim pell'  (wiuts  out  that  the  presence  of 
tJip  v^asomotor  symptoms  may  be  but  a  reflex  of  the  pain.  Aot'orrling  to 
tiiis  hypothesiB,  the  jailor  and  siiperfieiat  eontraetioii  of  vessels  iudieatc  aa 
iiriCBtion  of  the  sympathetie  (spastio  form),  and  the  su|>erfie)al  eon<;ej?tion, 
fte^  a  paralysis  of  the  same  (|>aratytie  form).  Another  view,  whieh  has 
bpcn  specially  maintained  by  Liveing,*  is  that  the  derangement  is  in  the 
BRTe-crlls  of  the  brain,  the  vas<T-motor  disturljaiice  bein^  seeondarv. 
Strfimpell  (op.  cil.)  l)clieves  the  paiu  ti)  be  situatcxl  in  tlie  membram^s  of  the 
brain.  Flint ^  supposes  that  there  is  a  toxic  agent  in  the  blood.  Gowers 
(op.  cit,)  lays  stress  on  the  close  resemblance  in  some  of  its  features  to 
epilepsy,  particularly  prik  mat 

Symptomatology. — The  jmroxysms  rei^ur  at  varying  intervals,  iisually 

of  from  two  to  ten  weeks.     Tliey  ha\'e  been  known  to  oc5cur  daily ;  also 

to  exhibit   great   rt*gularity,   as    noted    by    Tnjus.*eau.     The    indivi<!iial 

paiDxysms  last  from  a  few  hours  to  two  days.     They  are  preceded  by 

avtein  prodn>mc8,  which   often   indicate  to  the  suflcrer  the  oncoming  of 

hiB  cnstoraary  attack,  such  as  a  fcelinj;  of  malaise,  fulness  alxjni  the  head, 

vertigo,  tinnitus  annum,  yawniii^'^,  chilly  sensations,  and  s^wt^  In-foR^  the 

eyes.     Often  the  attack  is  usheneti  in  by  a  visual  aora,  as  a  bright  spot  or 

dimness,  or  by  transient  aplutsia,  or  by  a  tingling  sensation  in  the 

els*ewhere.     Fre<]uently  the  patient  awakes  in  the  morning  with  the 

hendache.     This  increases  in  intensity.     It  is  situated  in  one  temple,  or  in 

the  parietal  region;  sfimetiuips  it  is  frontah     It  may  aflTect  the  two  sides 

ilternately.     According  to  HencK-h  (op.  cU.X  the  unilateral  feature  is  not  so 

ODtnnionly  observed  in  tlie  child  as  in  the  adult.    The  («iin  is  tx^ntinuons, — 

not  iuti^rmittent,  as  in  ordinary  neuralgia  ;  it  is  increased  by  noise  and  light. 

Tlie  affotrtf'd  side  of  the  ht^d  is  usually  hyi^ra'sthetic.     The  cliaracteristic 

VBaf>-niotor   symptoms   accompany   the   jiain.     The   face  and  ear   on   the 

iffccteil  side  are  often  jwilc  and  oold,  with  dilate<l  pupil  and  incn-ase  of 

iSilivarT  secretion.    Less  often  there  are  redness,  heat,  and  congestion,  dilated 

trteriis,  local  sweating,  and  ^L^ontractLHl  pupil.     A  e«*nditiiin  of  the  cerebral 

vinciiklion  corresponding  to  these  external  phenomena  is  inferred.     But  all 

CBaffl  do  not  conform  to  these  tyi>es,  which  may  be  mixed,  or  alternate,  nr 

be  cnlircly  abjsent.     There  is  anorexia,  with  general  sensitiveness  to  light 

*f«l  sound.     Ocular  disturbances,  as  bright  seintillations  and  even  hemi- 

ain'f/iiia,  are  frtxpient  accompaniments.    The  headache  is  succeedcil  after  s<wne 

li'iiirs  hy  nausea  and  vomiting,  the  sutfercr  falls  asleep,  and  when  he  awakes 

f»'  is  I'ntirely  free  from  pain.     According  to  Gowers  (op,  ciL),  there  may  be 

i  (A^nsidcrable  dt^ree  of  pyrexia  in  the  migraine  of  childhood.    The  health 

in  the  intervals  is  gixA.     The  disease  is  chronic,  lasting  for  yeai"s,  and  the 

faticnt  usually  bci'oraes  accustomed  to  the  attacks.     It  is  sometimes  trans- 


*  Teii-Book  of  Medlicine,  A.  Sirumjxjll,  Am«r,  ed,,  1887. 

'  Mej^rim,  Sick  Headiiche,  and  Somei  Allied  Dianrdere,  by  E.  Liveing,  London,  1878. 

'  Principles  aod  Practice  of  M&diome,  by  A.  Flint,  6th  ed.,  Philadelphia,  1886. 
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forraetl  into  other  nouroscs,  as  neuralgia,  gastralgia,  laryngismus  stridulus, 
angina,  and  iiaroxysmal  insanity  ;  but  the  most  important  and  frcqueuc  of      , 
its  transformations  is  inUj  epilej>3y,  which  it  so  much  reseinbles.*  ^M 

Diagrnoeia. — Tlic  thiof  diffieulty  in  diagnosis  will  be  in  connect ioo  with 
organic  t*erebral  disease  ami  petit  mal.  The  former  is  sometimes  for  a  long 
time  elmracterizetl  only  by  paroxysms  resembling  those  of  mijrraine,  but 
usually  the  intervals  l)etween  attarka  are  shorter  and  the  relief  is  less 
complete.  Tiie  visual  aura  w  hieh  s<jmetime9  characterizes  cases  of  epile|>sy 
is  brief,  lasting  only  a  few  seconds^  thus  conti^asting  with  that  of  migraine, 
which  is  at  least  several  minutes  in  duration. 

PrognosiB.- — The  prospect  of  cure  is  |T«>nr,  but,  V)v  prolonged  treatment 
and  groat  hygienic  care,  relief  may  be  expected,  especially  if  there  be  a 
definite  cause  which  can  l>e  reraovetl.  ^M 

Treatment,— The  etiology  must  be  taken  iuti>  consideration.  Atten-^* 
tion  sfjunld  be  directetl  to  the  diet,  mental  strain  should  be  removed, 
and  recreation  out  of  doors  insisted  on.  Change  of  climate  to  the  sea-sic 
or  mountains  will  ol"Ven  prove  very  heneticiaL  More  reliance  must 
placeil  «in  hygienic  treatment  than  on  the  action  of  remedies.  Among  the 
which  have  proved  more  or  less  pilliative  are  guarana,  caffeine,  bromide  of 
potassium,  chloral,  antipyrin,  emetics,  hypiKlermatic  iujei'tions  of  morphine, 
sedative  liniments,  and  hot  mustard  foot-baths.  The  Itromide  is  more  effi- 
cacious in  the  panilytic  (ci>nge8tive)  form.  It  may  he  frequently  give 
during  an  attack,  combined  with  Indian  hemp.  Striimpcll  (np.  cit)  esp 
cially  atlvocates  salicylate  of  sodium  in  sti*ong  cn/i  noir.  In  the  s})3.«tie 
form  Gowers  (op.  cit.)  reo^mmends  nitro-glyceriu  in  liquid  form — one 
cent,  alcoholic  solution — after  meals,  combtnetl  with  gastric  stimulants, 
hydrochloric  or  phosphoric  acid,  pepsin,  and  tincture  <if  nux  vomica.  The 
galvanic  current  has  lioen  rcci»m mended,  but  is  at  best  only  palliative.  A 
mild  current,  ten  to  fifteen  cells,  passed  from  foreheail  to  occiput,  or  through 
the  syni{>athetic,  may  reduce  the  severity  of  the  attack.  The  main  depend- 
ence, however,  must  be  ou  a  prolonged  hygienic  course  of  baths,  frictions 
of  the  skin,  exercise  in  the  open  air,  avoidance  of  worry  and  fatigue,  and 
careful  exclualon  of  all  articles  of  diet  found  by  cxjicrienee  to  prtxluce 
attacks.  The  use  of  pulv.  guaranie,  in  doses  of  from  twenty  to  thirty 
grains,  at  the  onset  may  abort  an  attack  effectually. 

Intercostal   NErRAi/JiA. — Intercostal   neuralgia  acquires  a  special 
im{X)rtance  in  the  child  fnjra  its  connection  with   Pott's  disease.     Bein£^ 
one  of  the  earliest  symptoms  of  that  affection,  it  possesses  great  value  iilH 
the  diagnosis  at  a  time  when  loi^lized  symptoms  may  be  lacking,*  and 
when  remedial  measures  are  urgently  needed  and  are  most  promising  of 
results.     It  is  characteristic  of  irritation  communicated  to  the  trunk  of  a 


*  Pepper's  Systeitn  of  Medicine,  vol.  v.  p.  1281. 

'  "  The  pjiin"  (in  Pott's  diaeaae)  "is  referred  to  the  spinal  column  only  in  veiy  raw 
instances. •' — Vyelopmila  aj  the  Diseases  of  Children,  vol.  iii.  p.  1024. 
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teiiiory  ncr\'e  at  any  part  of  its  course,  that  the  sensation  Is  felt  not  at  the 
pnint  of  irritation,  but  at  the  extremity,  often  remote  therefrom.     Accord- 
ingly, di^ase  of  different  i-egions  of  the  spine  will  prfxluce  effects  in  awortl- 
uoe  with  tiie  distribution  of  the  nerves  which  ^o  out  from  it.     In  disease 
of  the  sujierior  extremity  of  tlic  vertebral  column, — for  instance,  the  atlas  or 
iiifl, — pain  will  be  experience*!  in  the  region  of  the  occiput     When  seated 
bwerdown  in  the  cervix,  it  will  be  felt  in  the  shoulders,  in  the  arms,  and  at 
tbeupjjer  j>art  of  the  sternum.     When  occupying  the  doi'sal  region,  it  will 
be  located  in  the  middle  line  of  the  chest  anteriorly,  in  the  epigastrium,  or 
in  the  intercostal  sjiaoes  at  the  aides.     In  disease  of  the  lumlKir  vertcljrte  it 
will  be  referred  to  the  |>elvis  and  down  the  lower  extremities.     Under  all 
tboe  various  circumstance^  the  pain  is  incix>ased  by  Iwoinotion,  esiKxially 
i/  of  an  active  sort,  since  the  jar  to  the  diseased  part  is  then  greater,  and 
relieved  by  a  recumbent  position.     According  to  Rot>erts,'  it  is  woi-se  at 
nigliL    S<imetimc8  the  jiain  is  fixed,  sometimes  it  is  lancinating  like  that  of 
[>tor  ataxia ;  sometimes  it  is  accomjmnretl  by  a  sensation  of  constric- 
It  varies  in  degree  in  different  cases,  anrl  in  ex<'cptional  cases  may 
beimnting.*    iSumetimes  lardiae  palpitations  and  irreguhir  Invathing  ac- 
coBprny  tlie  jmins^  and  indigestion  may  be  present.*     In  hmibar  disease 
tliefe  may  be  tenderness  on  pressure  at  the  sides  of  the  umbilicus,  and 
abdncting  the  thighs  increases  the  suffering.* 

The  source  of  these  pains  is  believed  to  be  the  irritation  and  com- 
pmision  of  the  roots  of  the  nerves  as  they  emerge  from  the  iiitervrrtebral 
funiniiua.  They  may  Ix;  duo  to  an  actual  neuritis,  arising  from  extension 
of  the  inflammatory  process  from  the  dura,  or  from  injury  inflicted  on  the 
i**n'e.  The  ))ains  are  liable  to  lie  misundcrsto<Kl.  If  in  the  abdomen,  they 
nuv  \ie  considered  as  "stomach-ache,"  or  hc]jatic  or  nephritic  colic;  if  in 
the  linil.)8,  mere  "growing-imins,"*  In  all  cases,  therefore,  of  pei^istenfc 
fain  about  tlie  abdomen  in  the  child,  an  examination  should  be  made  of  the 

The  treatment  of  this  neuralgia  constitutes  one  of  the  most  important 
pTojihylaxca  in  medicine,  for  if  recognized  early  and  treated  promptly  we 
Wiy  lie  able  to  save  the  patient  fnun  a  life  of  suffering  and  ilefbrmtty.  As 
^epajn  is  due  to  diseas<^  or  irritation  of  the  vertebne,  all  treatment,  after 
^  diagnosis  has  Ixjcn  made  out,  must  be  directed  to  this  i>oint.  The 
Cttnmbeiii  posture  is  a  mne  fjwt  non  of  successful  treatment.  In  oi-der  to 
■ike  this  possible,  the  use  of  some  sedative  is  indicated  ;  and  I  have  found 
ooddathe  most  efficient  and  harmless  drug  to  use  in  this  condition.  Sup- 
positoriea  of  gum  foetida  will  also  be  of  service  in  quieting  the  nervousness 


'  TTjw  Cyclopwdia,  vol.  iii.  p.  1024, 

'Malndie*  du  Systdme  nerveui,  par  A.  Vulpian,  Paria,  1879,  p.  29;  Pott'g  Disease, 
t^haffer,  New  York,  1879,  p.  5. 

•  Bodily  Deformities,  Re*vej8,  London,  1886,  p.  127. 

*Ibid. 

»  CMhopvdic  Surgery,  Bradford  and  Lovett,  New  York,  1890. 
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wlitt'h  always  results  from  prolonged  pain.  By  these  means  it  will  be  pos- 
sible to  keep  the  jmtient  in  a  reciirubout  ix>8ition,  lying  flat  on  the  stomaeli 
or  back.  A  hoard,  coveix*d  only  with  a  Itlauket,  is  the  most  practical  basis 
for  this  treatment.  After  this  tlie  liUeral  swing  devised  by  Barwell'  may 
be  usetl  in  various  modifications  to  suit  each  vafic. 

The  niLilieal  treatment  is  no  less  important,  and  must  include  various 
preparations  uf  lime  and  iron  phosphates,  hy pop hosph i tt«,  chalyWate  baths, 
eoar^»e  foofl,  as  Graham  bix^ad,  cracked  whciit,  l)arley,  bone  soup,  and  all 
nutriment  rich  in  phosphates,  which  may  improve  nutrition  and  assimila- 
tion. If  improvement  does  not  take  place  under  this  treatment,  some  more 
decided  nw^ans  to  prevent  pressure  and  stop  the  commencing  inflammatioo 
must  Im?  adopted  ;  and  for  advice  on  this  subject  tlie  reader  is  referred  to  tlie 
article  on  Curvatures  of  the  Spine  and  Pott's  Disease,  in  the  third  vol 

of  this  work. 

PKRIPHEKAL  NEURITIS. 

The  causes  which  give  rise  to  this  affection  are  not  largely  operative  in 
the  child,  and  hence  it  will  require  but  a  brief  notify  here.  Neuritis  may 
be  acute  or  ciironic,  primary  or  secondary,  l(K?alized  or  general.  It  may 
arise  fnjm  a  direct  injur>%  as  a  stab,  or  indirectly,  as  after  a  fracture  accora- 
]mnied  by  retlniitlant  callus  compressing  au  adjacent  nerve.  The  entranoe 
of  septic  organisms  itito  a  woundwl  nerve  gives  rise  t<j  a  form  of  neuritis 
known  as  ascending  {neuritis  miffram) ;  tetanus  is  ao  instance  in  point. 
Neuritis  may  arise  by  dinfct  extension  from  contiguous  stnictures,  as  dis* 
eased  vertcbi-a?.  Strum|>eU  (op.  cit.)  suggests  this  as  the  mode  of  origin 
of  the  atrophy  and  jMiralysis  of  must^lcs  after  affec^tions  of  joints.  The 
majdrity  of  the  cases  of  the  so-cidkxl  "  rheumatic"  j>aralysis, — as  facial, — 
and  certain  forms  of  neuralgiie,  especially  s<"iatica,  intercostal  neuralgia  with 
zoster,  etc.,  are  instances  of  neuritis.  It  has  rewntly  been  discovered  that 
it  is  a  far  more  frequent  condition  than  was  hitherto  supposed,  and  many 
affwtions  have  l>een  found  to  dep<'n(l  n|TKm  it  which  were  formerly  ascribed 
to  disease  of  the  cord.  Such  are  the  "  toxic"  paralyses,  resulting  from 
lead,  arsenic,  mercury,  alcohol,  cases  occurring  in  connection  with  small- 
pox, typhoid  fever,  and  some  other  acute  diseases,  and  diphtheritic  jMiralysis. 
The  latter  involves  a  sj)ecial  parenchymatous  form.  Wiicn  many  ner\^(s  are 
involved,  it  is  known  as  *'  multiple'^  neuritis.  Alcohol  is  the  most  frequent 
cause  of  mulliple  neuritis,  which  is  rare  though  not  unknown  in  the  child.' 

Acute  neuritis  is  characterized  by  anatomical  cliaugcs  in  the  nerve  sim- 
ilar to  those  accomjMinying  inflammation  elsewhere.  They  affect  chiefly  th« 
sheath,  %vhich  becomes  in  consccpieuce  thickened,  compressing  the  nerve- 
fibres  within  and  prtxlucing  pain  and  interfering  with  their  funeti<»ns. 
Restoration  more  or  less  complete  is  to  be  expected  in  this  form,  but  it  often 
eventuates  in  the  chronic  form.  Chronic  neuritis  is  accomjianied  by  fatty 
and  atrophic  changes,   which  permanently  imjmir  the  usefulness  of  the 


*  Lancet,  July  9,  18S7,  p.  59. 


*  Cowers,  op.  ci?. 
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Bcrve.  The  acute  fonn  commences  with  severe  pain  in  the  course  of  the 
illecled  nerve,  with  marked  tenderness  on  pi'essure.  »Soon  mimbnciis  ap- 
fon  in  the  jiarts  to  whit-h  it  is  dtHtrilmt(H],and  tl»e  limb  lx>comes  weak  and 
nujbr  completely  paralyzed.  In  severe  cases  the  muscles  undergo  atrophy 
lod  exhibit  rtraction  of  degeneration.  Tliere  are  often  oedema  and  herpetic 
enjption  of  the  part. 

Primary  multiple  neuritis,  which  is  becoming  more  and  more  nii'c  ns 
rwes  are  Ix-ing  iovestigateil  and  their  dei>endem'e  upon  obvions  ciiiisos — and 
csjKH'ially  alcohol— is  Ijeiiig  traced  out,  sets  in  suddenly,  with  fever,  head- 
icbe,  anorexia,  and  sf»metimes  delirium,  followed  by  severe  jwiin  in  the 
limbs  and  loins,  ot^en  swelling  of  the  joints  resembling  rheumatism,  and 
latt?r  paresis  or  pamiysia,  with  diminisheti  n-*flexes,  and  reaction  of  d<^en- 
ention.  The  career  of  the  disease  may  now  be  arrestee!,  or  it  may  continue 
in  a  chronic  form,  or  may  prove  fatal  from  involvement  of  the  respiratory 
muscles.  Strumpcll  (op,  cit.)  believes  that  multiple  neuritis  is  a  definite 
form  «»f  infect iouiii  disease. 

The  diagnosis  of  neuritis  is  to  be  based  on  the  limitation  of  j>ain  and 
lentlenicws  in  the  course  of  a  nerve.  It  is  liable  to  be  mistaken  for  rheii- 
inttisin,  periostitis,  and  ncundgia.  The  localization  of  tender  si>ots,  the  iu- 
tennissions  in  the  pain,  and  the  intact  8«Misibility  point  mthcr  to  neuralgia, 
whiUt  the  reverse  is  true  in  c^a9e  of  a?dema,  and  trophic  cluiugt^  in  the 
Ekiu,  nails,  and  hair.  MuUiple  neuritis  must  be  distinguished  from  polio- 
myelitis. 

There  is  nothing  special  in  the  treatment  of  the  various  forms  of  neu- 
ritis in  the  chikl  calling  for  measures  difterent  from  those  used  in  the  adult. 


FACIAL    HEMIATROPHY. 

Synonymes. — Progressive  facial  hemiatrophy,  Neurotic  facial  atrophy, 
Prosi)|M»dy8morphia  :  Frenrhj  Aplasie  laminense  jmigrcssive. 

This  very  rare  disease,  consisting  in  a  wttsting  of  all  the  tissues,  in- 
duding  bone,  on  one  side  of  the  face,  frequently  Ijcgins  in  childhiKxl,  some- 
.  tiiDfis  aa  early  as  two  or  three  years,  and  usually  without  assignalile  cause. 
'twenty-five  ca^^es  collected  by  Mills/  sevcu  ocTurred  under  (en  and 
en  under  twenty  years.  It  is  a  significant  fact  that  the  atrophy  is 
[limited  to  the  distribution  of  the  fifth  nerve,  and,  taking  this  in  connection 
^th  ociDsional  i>ain,  spasm,  etc.,  at  the  onset,  the  probability  is  that  it  is 
Ojnnwtc<l  with  some  organic  disease  of  the  M\h  nerve  interfering  widi  the 
[twphic  functions  thereof.  The  disease  commences  gradually,  sometimes  at 
Lqxit  on  the  cJicek,  with  wasting  of  skin,  subcutaneous  tissue,  muscle. 
'■  bone.  Cases  are  reported  in  Avhich  it  hiis  extended  to  the  muscles  of 
'  bw"k  and  arm  and  involved  the  opjKJsite  half  of  the  face,  or  the  entire 
<wri«|x>!iding  side  of  the  body.'     The  hair  drops  out,  and  sometimes  the 

•  Pepper's  Svftem  of  Medicine,  voL  v.  p.  094. 

'  K  Duvidoff,  Tht^is,  Erlangeiit  1^75;  H.  EmminghaiM,  *'  Ueber  halbaeitige  Oeeichts- 
Atrupbie,"  DeuUcbes  Archiv  f.  Klin.  Med.,  1878,  ri.  90. 
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teetli.     The  sensiition,  the  organs  of  special  sense,  the  secretions  of  saliva 
and  tears,  are  unaffected.     The  same  is  true  of  electrical  reaction.     After 

some  veara  the  disease  ooasos  to  progress  and  becomes  j>ermaoent, 

Trt^traeiit  is  futile.  The  aifection  am  be  confoimded  only  with  the 
eongenitii!  disparity  sometimes  met,  which,  however,  differs  in  being  but 
slight  and  in  the  al>senee  of  the  trophic  changes  seen  in  this. 

PERIPHERAL  SPASM. 

Only  spasmo<lie  affectioug  non-central  in  their  origin  will  be  considepedj 
and  this  will  exoliidc  hysterical  s|>a8nis,  Mhich  are  not  uncommon  in  c 
hood. 

la  the  child  motor  nenroses  predominate  largely  over  the  sensory; 
hence  neuralgia  and  disturham-cs  of  Bensation  are  rare,  whilst  all  forms  of 
convulsive  disorder  are  oxwe<lingly  frecpicnt,  esixHMally  during  the  tirst 
thi'ee  years  of  life.  A  large  projwrtion  of  the  convulsive  disorders  of  obil- 
dren,  wlietlicr  local  or  general,  are  reflex  in  their  origin,  being  due  to  some 
excentric  irritant  acting  upon  the  i>ec!diarly  impressionable  nervous  system 
of  the  child.  As  pointed  out  by  Growers  (op,  ciL)  and  others,  this  readiness 
to  react  to  slight  stimuli  is  probably  mainly  to  be  ascrlljcd  to  the  imperfect 
development  of  the  nervous  organism  in  the  infant,  in  consetpience  of  which 
the  lower  centres  are  further  advaTKt.Hl  in  organization  tlian  the  upper,  and  . 
hence  are  less  completely  under  the  eontrol  of  the  latter.  fl 

Eclampsia. — Eclampsia  is  the  term  used  to  designate  the  non-organic      \ 
convulsions  of  children,  exeept  epilepsy,  which  it  so  much  reseniblcrs  that 
the  distinction  is  often  difficult  :    from   this  resemblance  eclani(>tic  eon- 
vtilsions  are  often  sp4)ken  of  as  ej>ilcptiform. 

Etiology. — Any  irritation  is  lial>le,  especially  in  children  of  a  neurotic, 
(xinstitution,  to  be  followed  by  eonvulsion.s.     Among  the  most  freqnen 
seats  of  such  imlation  is  the  gastro-intestinal   cnnaL      The  cause  of  th<! 
trouble  may  be  an  overloadcnl   stomach  or  intestine,   or  the  presence  of 
irritating  material  within  these.     Hard,  crude,  indigestible  substances, ; 
green  apples,  the  skiu  of  drietl  fruit,  nuts,  etc.,  arc  especially  likely  to  pro- 
duce an  attack.     Lumbricoid  worms  undoubtedly  jilay  an  impi->rtant  partj 
in  the  causation,  notwithstanding  Henoch  (op.  cit.)  declares  that  he  has  no 
seen  a  single  case  of  eclampsia  traceable  certainly  to  worms. 

Dentition  has  hitherto  Ijorne  a  large  share  of  the  blame  for  these  cafiesj 
The  pressure  of  t!ie  developing  tooth  upon  the  gum  offered  so  readv  anl 
explanation  of  the  event  and  so  simple  a  means  of  relief  in  the  gnm-lanwt 
that  there  was  nothing  more  firmly  settled  in  the  minds  of  physicians  of  a ' 
past  generation  tlmn  the  cauwil  relationship  of  the  one  and  the  therapeutic 
value  of  the  other.     We  cannot  ignore  altogether  tliis  clinical  exj)erience  or 
this  etiohrgical  factor.     That  it  produces  such  milder  s|msmodic  disturb- 
ances as  obstinate  vomiting,  diarrhoea,  and  cough,  is  a  sti-png  ground  for 
believing  that  it  is  capable  of  greater  mischief.     There  is  no  doubt,  how- 
ever, that  its  influence  has  been  greatly  exaggerated,  and  that "  teething  fits**' 
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are  not  nearly  so  eoramoa  as  was  once  supiwsed.  According  to  Henoch 
(o;j,  tri/.),  only  rarely  are  couvulsiions  observed  in  teething  children  ^vhl1  are 
iM(  rickety. 

Severe  paroxysms  of  cougliing,  as  in  i>ertussi8,  may  lead  to  convulsions, 
(MMEibly  (rvm  the  venous  congestion  of  the  brain  to  which  they  give  ris<'. 
.Ainoug  other  causes  rejKirted  are  foreign  IxkIics  in  tJie  nose,  ear,  or  skin, 
iihJ  the  pi^senee  of  calculi  in  the  genito-uritmry  tract.  Demme  ^  reports  a 
case  in  which  repeated  attacks  completely  disai>j>eared  on  the  removal  of  a 
iwtal  polypus.  Attacks  have  been  octmsioned  by  a  Ihll.  A^iolent  excite- 
ment, csiK^ially  fright,  is  a  wcll-kuowu  cause.  It  is  allegiKl  that  changes 
in  tlie  Qiilk  from  imprudences  in  the  diet  of  the  mother  or  uui"se  may  be 
caaaalive. 

Unemia  sets  in  with  violent  ctmvulsions.  Many  acute  diseases,  espe- 
cially pneuraouia  and  the  exautheinata, — meiusles,  scarlatina,  8n)all-{H>x, — 
frwjueutly  l>egin  in  tliis  way.  The  high  tetu|>craturc  and  possibly,  to  some 
exu'iity  the  infei'tious  material  are  to  blame  here,  but  in  local  inflammatory 
disorders  reflex  irritation  may  also  Im:  couoorned.  It  is  well  to  remember, 
hciwever,  that  symptomatic  fever  may  he  present  in  cases  purely  reflex. 
Henoch  (op,  cit.)  saw  two  cases  of  simple  tonsillitis  accompanied  by  re- 
|*at<.d  convulsions  on  the  first  day  ;  and  intensf,^  fever  iu  any  slight  lucal 
affWlion  may  pHwUiw  them,  Attacks  of  iutermittent  fever  are  apt  to  be 
uiilicred  in  in  the  cliikl  Ity  a  convulsion,  which  takes  the  place  of  the  rigor, 
ilaelf  a  eoiivnlsive  phenomenon. 

Symptomatolofiry. — ^The  symptoms  are  nearly  identicial  with  those  of 
fpilnjwv.  They  begin  with  sudden  unconsciousness  and  rolling  of  the  ey(^ 
UlL  npwanl  or  to  one  side.  The  muscles  *jf  the  i'acc  cuutmct  s|wsmotli- 
mlly,  the  month  being  drawn  to  one  side.  The  jaws  are  flrmly  closed,  and 
tiiewing  nHJVements  (M'  grimling  of  the  teeth  ensue.  The  limbs  Ix^come 
«iff  and  Impiently  twitch.  The  fingers  are  flexeil  into  the  piilni,  and  the 
lues  towards  the  sole.  The  head  is  drawn  backward,  and  the  musLiles  of 
iwpiration  contract,  producing  noisy,  hissing  inspiration,  and  ol\en  arrest- 
injB;  respiration  for  some  seconds.  The  ranscles  of  the  aMomen  Ix^come 
figi<l,  and  the  urine  and  fleces  are  fretjuently  expelkH.1.  The  interference 
i»'itli  respiration  occasions  some  cyanosis.  The  movements  of  the  tongue 
ind  chct^ks  cause  the  expulsion  of  frothy  saliva  from  the  mouth,  ollen 
MixHl-htained  in  older  cbiklnni,  frrvm  biting  the  tongue.  The  symptoms, 
^'hi(?h  luv  very  alarming  to  the  friends,  usually  last  only  a  few  minutes, 
l?ni(ltin;lly  abating,  and  leaving  the  child  in  a  stupor.  Usually  there  is  a 
J^'jHlitiun  of  these  attacks  several  times,  unciinsciousness  continuing  from 
^'tieto  the  other.  They  may  ci>ntinuo  fur  hours  or  even  days,  and  may  by 
their  force  and  frcqucnry  lead  to  cxiiaustion  and  tU'ath.  Henoch  {op.  cif.) 
t'lates  a  case  of  temj»orary  aphasia,  drowsiness,  etc.,  occurring  without  and 
in  place  of  the  convidsion ;  and  in  another,  where  aplm.sia  was  the  only 


^  Jahreetwr.  d«8  Bcmer  Kinderspilala,  1879. 
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symptom,  complete   recovery  ensueil   after  vomiting  cherries.      He  als 
calls   attention  to  paresis  or  paralysis  of  a  limb  occasiouallj  following 
convulsions  and  lasting  several  days,  and  caiitiuns  us  to  be  on  the  lrx»kout 
in  snt'h  cases  for  possible  brain-disease. 

Diagnosis. — Whilst  frequently  indistinguishable  from  epileptic  convul- 
sions, intantile  eclampsia  may  pi'csent  only  certain  of  the  features  of  the 
epileptic  fit,  and  may  be  very  slight  or  partial.  It  presents  a  much  greater 
variety  in  intensity  than  the  epileptic  paroxysm  j  it  is  also  less  sudden  in 
its  development,  less  regular  in  occurrence,  and  tends  to  increase  in  severity 
and  freijuency  until  the  cause  is  removed.  We  cannot  exclude  cerebral 
disease  at  once,  especially  if  we  are  unacquainted  with  the  previous  history 
of  the  cliild.  Prolonged  coma  siict:^\iing  an  attack  may  justly  excite  a 
suspicion  of  meningitis.  Henoch  [op.  cit.)  rejxfrts  a  case  where  coma  with 
fever  lasted  almost  three  days  and  was  suoeeeded  by  temporary  aphasia. 
This  attack  was  due  to  an  overloaded  stomach.  As  a  nde,  unilateral  con- 
vulsions indicate  a  cerebral  origin,  but  exwptionally  they  are  observed  in 
eclampsia,  and,  on  the  other  hand,  organic  disease  of  the  brain  is  sometimes 
accompanied  by  bilateral  convulsions.^  It  is  imiJ*;)rtant  to  reraeml>er  that 
gross  disease  of  the  brain  in  children  sometimes  continues  for  mouths  with- 
out other  symptoms  tlian  repeated  convulsions  until  a  sudden  hemiplegia 
or  coma  sets  in :  this  should  inculcate  the  nece^ity  of  caution  and  delay  in 
deciding  upon  the  nature  of  the  case.  The  importance  of  dire«.*ting  atten- 
tion to  the  condition  of  the  osseous  system  is  evident  from  what  has  pre- 
ceded. The  epiphyses,  the  fontanels,  and  the  forearm  should  be  examined  J 
and  in  m(»st  cases  of  recurring  eclampsia  between  six  mouths  and  two  and] 
a  half  years  rickets  will  be  found  to  be  more  or  less  well  marked.  Almost 
always  in  these  cases  laryngeal  spasm  will  be  present,  either  ushering  in 
the  convulsion  or  occurring  in  alternation  with  it.  The  presence  of  fevei^H 
should  lead  to  the  examination  for  local  inflammations,  ^^ 

Prognosis-.— The  prognosis  of  eclampsia  as  to  life  is  more  serious  than 
in  epilepsy.  It  is  to  be  based  upon  the  age  and  state  of  health  of  the  child, 
and  the  severity,  frequency,  and  duration  of  the  fits.  A  young  and  feeble 
child  is  quickly  exhausted  by  fr(N|uent  attacks.  If  the  fits  have  c<)ntinued 
ibr  several  months,  there  is  considerable  danger  of  their  eventuating  in  tni^H 
epilepsy.  Long  or  permanent  mental  deterioration  may  result  under  the 
same  circumstances. 

Treatment. — ^The  relief  of  the  convulsion  is  the  first  indication  to  be 
followed.  If  the  physician  lie  present  <luring  the  fit,  he  may  resort  to 
daloroform  inhalations,  so  strongly  rd'onnnendcd  by  Henoch,"  being  careful^ 
however,  to  watch  pulse  and  respiration.     Its  use  becomes  improjier,  of 

'  Henoch  [op.  eit.)  reports  »  case  of  intussusception  Ht  eight  years,  in  which  unilntcnl, 
conviilHi<m4  took  place  on  the  day  of  death. 

'  U/J.  cti.  We  could  hardly  go  so  far  with  this  excellent  author  as  to  intrust  iti  ft 
ministration  to  the  friends.  He  tlccliires  his  belief,  however,  thut  it  is  perfectly  safe  to  < 
so,  and  that  he  has  never  seen  any  ill  consequences  therefrom. 
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iHlK^  if  signs  of  colk})9e  appear.     A  warm  bath  is  a  domestic  remedy 
wbifh  is  sometimes  effective. 

AssuoD  as  the  convulsion  h  i-elieved,  remeflics  especially  addressed  to 
tfaecBOseof  the  attack,  whatever  it  be,  ai-e  required.  Etnotics  and  purga- 
bVes  will  be  found  most  generaUy  appropriate.  Of  the  former,  a  teaspoou- 
fiil  of  viuuni  ipcciiciianhje  may  be  given  once  or  twice;  of  the  latter, 
nilaroel  is  most  reatlily  administered,  l>eiug  plaeenl  dry  within  the  mouth 
ind  aid<'ti  by  an  enema.  In  convulsions  pTOlougeil  for  several  hours, 
Heniiolj  (op.  cU.)  recommends  (iu  robust  children)  the  application  of  cold 
'iimprusscs  or  an  ice-hag  to  the  head,  and  in  exceptional  ca-^-s  even  lecc'hes 
to  relieve  tlie  venous  engoi^emeiit.  If  w'orms  have  Ikx^u  passed  or  be 
strongly  suspected,  an  anthelmintic  may  1m?  administcrtxl. 

In  the  intervals,  swlatives,  to  relieve  the  reflex  irritability  of  the  rier- 
^•OBS  centres,  especially  bromide  of  potassium  and  chloral,  arc  called  for, 
"Die  latter  may  be  L'fll'ctivcly  adniiuistcrcd  by  the  rectum.  Tonics  are  also 
Ii9(juired  in  most  cases,  and,  remembering  the  frequent  association  of  rickets, 
mnedics  especially  addressed  to  that  diathesis  are  often  indicated,  as  iron, 
fod-liver  oil,  phosphorus,  the  hypojihosphites.  Should  there  he  evidence 
tint  the  p^t^ssure  of  an  advancing  tooth  is  the  cause  of  the  trouble,  the  gum 

may  be  lanced. 

TETANY. 

STUonyines. — Tetanilla,  Arthrogrj^posig,'  Intermittent  tetanus;  French, 
Contracture  essentielle  on  idioj>athiqne  des  extr^'mitfe. 

This  name  is  given  to  a  rare  and  iieculiar  neurosis  characterized  by 
tooio  spasms  of  the  muscles  and  affecting  especially  the  cxtTCmities.     The 
qiaama  may  occur  in  jiaroxysms  or  may  Ik>  indefinitely  i>ci*si8tent.     The 
ifiection  is  most  fre^pient  between  birth  and  five  years  of  age :  in  a  table 
of  one  hundred  and  forty-tw(>  cases  colltH-ktl  by  Gowers  (op.  cii.)  twenty- 
nine  |>er  cent.  occurrHl  during  the  tii-stdei^'ade  and  fifYy-five  per  cent,  during 
the  first  two  dcH'ade^  of  life.     It  is  much  more  frequent  in  males,  esjiecially 
in  tlie  first  years  t^C  life.     In  nire  instances  several  cases  have  iKH'n  uottnl 
in  die  t«me  family.     The  dist^se  is  tntct^ble  in  the  majority  of  cases  to 
pereistent  diarrhoea,  to  ex[)osure  to  cold,  esijceially  during  acute  disease 
(tvjiboid  lever,  rheumatism,  pneunifuiia,  etc.),  or  to  debility.     It  may  lie 
'lut*  to  teething,  geni to-urinary   irritation,   etc.      In    young  children   the 
evidences  of  rickets  are  rarely  abs<uit,  and  it  is  often  associated  then  with 
btrytigismus  stridulus  and  tvlanipsia.     Instances  are  recorded  in  which  it 
*«8  dqiendent  U}>on  the  presence  of  a  tape-worm.     It  has  been  known  to 
p»*vail  in  an  endemic  fijrm,  as  in  an  outbreak  in  a  girls*  school  iu  Franc© 
in  1876,  in  which  thirty  of  the  pupils  were  attackaL* 

'Somi*  Authorg — aa  Stnimppllii,  Hnn<>ch,  Koppe^rnake  a  distinction  lietween  the 
pBnty»tnaI  nnd  the  persiBient  fiirms  of  tcniracture,  describiog  the  latlcr  under  the  name 
o/ kiiop*tbir>  cvintriu'turcs,  or  arthiMgryposis.  There  app^re  no  sufflcient  ground,  how- 
*Twr,  for  ♦uch  *  dUtinction, 

■Simon,  Mnttniit*,  TluVoe  de  Par{»,  1877.  Strumpcll  expresses  a  doubt  w  to  the 
IPIltlHWH  uf  tbe  dueiue  in  flu<>h  cuse$  {np.  cit.). 
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The  disoase  sets  in  witli  '^tmgling"  or  "burning^*  sensations,  fol 
in  a  few  licHirs  hy  sudilen  tonio  flexure  uf  first  the  fingers,  then  the  to< 
The  fingers  are  in  the  attitude  of  hulding  a  pen,  and  the  feet  in  that  of 
talipes  equinns.*     The  spasm  may  he  limited  to  these  })art8y  or  may  extend 
to  the  miisele?*  of  the  neck  and  the  trunk,  esi>oeially  the  aljdomen.     The 
respiratory  niiiseles  may  also  Ix*  involvcnl,  pnxJueiiig  dyspnoja.     The  jaws 
are  ofieu  spasmodically  closed,  and  the  aiiijles  of  tlie  mouth  drawn.     Thei-e 
may  be  stnihistnns.    Cousciousness  is  not  lost.     The  aifeoted  muscles  are 
the  seat  of  cramj»-like  pains,  and  attenij^ts  to  extend  tliem  produce  pain. 
The  sjMisms  are  usually  paroxysmal,  lasting  from  a  few  minutes  to  hours, 
and  then  gnidiially  abating,  to  i-ecur  aik'r  houre  or  days.     Relief  in  the 
intervals  is  scnnetimes  not  complete.     In  other  cases  spasms  are  continuous 
for  days  or  longer  at  a  time.     There  is  increased  irritability  in  the  aft'ected 
nerves  and  muscles,  and  iwrcussion  or  pressure  upon  them  during  the 
intervals  will  cause  spa«*mmlic  contraction.     Elei'trical  excitability — Ixith 
faradic  and  galvanic — is  still  more  noticeable.    The  spasm  is  alniobt  alwayi 
symmetrical.     In  young  children  it  is  usually  continuous  and  comjiar 
lively  mild  in  digree.     It  sometimes  ix^i-sists  during  sleep.    Moderate  iexi 
is  sometimes  an  accompaniment.     The  duration  is  variable, — from  a  fe^ 
days  to  several  weeks.     Tliere  is  a  tendency  to  recurrence. 

Post-mortem  examination  throws  no  liglit  upon  the  character  of  the 
disease,  as  there  are  no  ct:>nstant  and  cliaracti'ristic  ksions.  GoNvers  (op.  eit^) 
is  disposed  to  regard  it  as  scatcil  in  the  cord  and  medulla  rather  than  in  the 
perijihcral  nerves,  basing  his  opinion  on  the  discovery  of  slight  changes  in 
the  motor  cells  of  the  ojrd  in  severe  cases,  on  slight  spinal  weakness  occa- 
sionally following  the  disease,  on  its  bilatei*al  symmetry,  on  the  peculiar 
and  uniform  character  of  the  spasms,  and  on  the  muscular  atr«>phy  tliat 
been  ubser\'ed  to  sutveed  it. 

The  diagnosis  is  to  be  based  upon  the  peculiar  form  of  spasm,  its  i 
metry,  its  commencement  in  the  extremities,  and  its  limitation  to  certain 
grt^ups  of  muscles.'  The  increased  irritability  of  the  ^e^^•cs  will  aid  in 
making  the  diagnosis.  The  dependence  on  diarrlKra  and  "taking  cold''^ 
should  be  ^ememl^ered.  In  tetanus  locked-jaw  is  the  earliest  symptoid^| 
whereas  in  this  malady  it  is  the  latest.  Disease  of  the  brain  is  excluded 
by  the  absence  of  Ijrain-symptoms  and  paralysis  and  by  the  bilateral  c 
acter  of  the  spasm. 

The  j>rognosi8  is  favorable.  The  affection  rarely  involves  any  dan 
to  life,  and  then  through  iuterfeiTUce  with  the  respiratory  function 
through  associated  wnditions. 

The  treatment  requires  the  removal  of  the  cause,  if  one  be  discove 
The  child  is  to  be  cai\;fully  protected  from  exposure,  and  the  bowels  m 
be  regulated  if  at  fault.     Warm  Imths  and  diaphoretics  are  nxxjmmendi 

*  StriimpeJl,  op.  cit 

*  Henoch  (op.  eit.)  regards  the  affection  {"  idioptithic  conUactures")  as  an  abcirtiv 
farm  of  eclampsia. 
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Tonics  are  requii^ed,  cspeinally  rcHi-Iiver  oil  and  iron,  on  account  of  tbe 
a*wiated  rickets.  StHlativcs — the  bn>mi<U*s^  Calabar  bean,  clilorofurm — 
BUT  l>e  tried,  but  little  reliance  is  to  be  placed  on  them.  Suppositories  of 
gummi  asafcetidfc  will  be  found  uscfiiL 

XoDDixG   Spasm   (Spasm rs   Nutans;   Salaam   Convui-sions). — A 

Dumber  of  eases   have  Ix^c-n  described    by   Henocli,   Ebert,  Demme,  and 

ocbe»,  in  which  infaDts,  and  sometimes  older  children,  were  affected  with 

ckak  spasm  of  the  Bterno-mastoid  ami  adjacent  muscleSj  giving  rise  to  nod- 

(fiiyaod  rotatory  movements  of  tbe  head.    The  n>tatii>n  was  almost  always 

loinrds  the  same  side.    Yeiy  fre^iuently  nystagmus  aceompanied,  but  rarely 

fltnbifimus.     The  movements  are,  as  a  rule,  continuous ;  much  hi-s  often 

ibey  occur  in  paroxysms.     The  affection  is  a  reflex  neurosis,  usually  due  to 

teething.     It  is  to  be  distiugaished  from  the  swaying  movements  connected 

rith  mai^turbation,  and  aW>  from  a  fatal  form  sometimes  noted  in  connection 

iriih  epileptic  attacks.     The  treatment  consists  mainly  in  tlie  removal  of 

the  source  of  irritation. 

Saltatory  Spasm  (Static  Reflex  Spasm). — A  few  cases  of  sidtatory 
spasm  have  been  rejwrted  in  cliildren  of  ten  years  and  upward.  It  consists 
in  clonic  spasms  of  the  mus<.4es  of  tlie  legs,  i^using  the  patient  to  leap  or 
jump  or  run  whenever  he  attempts  to  stand.  It  occurs  in  neurotic  subjects, 
ind  Climes  on  suddenly,  usually  after  some  depressing  influence.  It  gener- 
ally' continues  some  months  and  tlien  ceases  gradually.  It  is  associated  with 
IMMVed  reflex  irritability  of  the  cord.  The  tendon-reflexes  are  eorre- 
spoodingly  increased.  Strfimpcll  (np.  oil.)  regaixls  many  causes  as  hysterical. 
Xervine  tonics  offer  the  best  prospect  of  benefit  from  treatment^  especially 
arsL'uic  io  small  doses,  and  a-safetida  in  combination  with  cannabis  indiea, 
preferably  given  by  suppository. 

Habit  Spasm   (Habit  Chorea  ;    ^Iimic  or  Histrionic   Spasm  j 
C'loxic  Facial  Spasm  ;  CoNVULsrvE  Tic). — Under  the  name  habit  spasm, 
cte;,oeftain  involuntar)*  and  usually  unilateral  si>asmodic  movements,  chiefly 
of  tliehead,  face,  and  shoulders,  have  been  described,  which  are  vciy  com- 
BKBily  met  in  children  from  four  to  fourteen  yt^rs  of  age.     They  c<jnsiat 
wf  winking,  twitching  of  the  mouth,  jerking  the  head,  and  similar  move- 
aenta.    The  affection  occurs  esix-ciaUy  in  nervous  and  excitable  children, 
ttd  IB  usually  pretx'ded  by  depressing  influences,  such  as  bad  health,  over- 
*«idy,  fright,  mental  excitement,  etc.     It  may  be  referable  to  local  irrita- 
tion in  the  part  affected,  as  when  in  the  lids  from  conjunctivitis,  and  very 
«vei«  casi^  /ire  sometimes  met  with  as  the  result  of  nuisturbation.     It  is 
«ftoi  aaBO(*iatcd  with  hysteria,  and  often  arises  by  irritation, — not  so  much 
dirpctly,  perhaps,  as  by  suggestion.    In  this  way  Gowers  (op,  cii.)  would  ex- 
|iltia  tlie  ruse^  of  apparent  heredity.     The  movements  recur  every  few  min- 
oleii,  but  are  not  always  identical.     Their  most  common  form  is  spasm  of 
rJii»  orbicadaris  palpebrarum, — l>lcpharos[>asm  or  nictitating  spasm, — which 
mijr  extend  to  the  eyebrows  and  the  facial  muscles,  and  even  to  the  occipito- 
irtmCalifl*     Another  frequent  form  is  contractiou  of  the  zygomatic  muR'les, 
Vol.  IV.— 61 
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drawing  the  mouth  to  one  side.  In  other  cases  the  head  is  drawn  backwani 
or  forward  or  to  one  side,  or  there  is  a  jerking  of  the  arm  or  shoulder  or  a 
slight  movement  of  the  hand.  8ometimea  half  the  body  is  atlected.  The  leg 
is  rarely  affected.  The  muscles  of  ixispi ration  may  be  involved,  giving  riae 
to  a  BUildeu  inspiration  accompanied  by  a  }>eculiar  sound.  A  cough  is  not 
uiu-oniuiou  ;  Strumpcll  [op.  eit.)  reports  the  case  of  a  Ixjy,  aged  ten,  who 
had  a  j>eeuliar  reffex,  h<>llow,  barking  cough,  occurring  BpoutaneousJy  or 
after  pint-hing  any  part  of  his  skin  ;  it  lasted  s<ime  weeks,  and  thetl  diflap- 
jH-aretl  suddt^nly.  In  other  cases  there  is  }'awuing,  sneezing,  weeping,  or 
laughing.  Henoch  (op,  ciL)  rejiorts  three  cases  of  the  latter  in  very  young 
infants,  originating  in  intestinal  irritation,  Blachez  records  a  case  in  which 
there  was  a  sudden  loud  cry.  There  is  no  amesthesia  or  jmin  in  thcj^e  cases. 
The  aHeetiou  usually  ceases  after  an  indefinite  j>criod  (months  or  years),  but 
occasionally  pci-sists  to  adult  life. 

Tlie  spasrns  are  increased  by  observation  :  Iienee  the  friends  should  he 
cantione<l  to  take  no  notice  of  them.  Tliey  are  seldom  under  control,  and 
fear  of  punishment  is  likely  to  aggravate  them ;  but,  aocoitiing  to  Gowere 
(op.  ci(.)j  tlie  promise  of  a  rewaixl  at  the  close  of  each  day  provided  the 
spasms  liave  not  occurred  will  s<jmetimes  cause  tlieir  grailual  disap|ieanuioe, 
the  strong  desire  to  avoid  them  effecting  that  which  the  will  could  not  alone 
achieve.  Attenti<m  must  Ix!  dii^ected  to  the  general  health,  and  change  of 
scene  aud  surroundings  is  advisable. 

Arsenic  is  the  best  drug,  and  may  be  given  in  combination  with  quinine 
and  strychnine.  Weir  Mitchell  has  cnrwl  olj.stinate  cases  by  the  hypoder- 
matic injection  of  arsenic.  The  bromitlcs  may  be  required  to  quiet  cough 
and  spasm  or  to  iielieve  mental  excitement. 

It  has  been  found  that  there  are  certain  points  along  the  course  of 
tlie  trifacial  (aud  ccf  other  nerves  when  they  are  involved),  antl  also  over 
tlie  cervical  [xirtion  of  the  spine,  pressure  upon  which  inhibits  the  s{iasiu. 
They  are  known  as  "  pressure-points."  The  application  of  the  gahnoic 
current  has  the  some  effect,  and  may  even  prove  curative.  Hence  these 
pf>ints  should  always  be  carefully  sought  for,  with  a  view  to  obtaining  thie 
temporary  or  |jermaneut  relief 

Torticollis  (Wry-Neck). — Torticollis  may  dei^)eud  upon  several 
different  causes,  as  caries  of  the  vertebra;,  rheumatic  inflammation  of  the 
muscles  of  the  neck,  and  simple  spasm  of  the  sterno-cleido-mastoiil  and 
adjacent  muscles.  For  want  of  s|>ace  it  will  l>e  impossible  to  describe  lliese 
several  forms.  In  any  case,  however,  it  is  highly  necessary  to  investigate 
the  cause  of  the  condition  aud  at  once  institute  suitable  measures  for  it* 
relief  or  cure.  In  many  cases  tliis  will  be  found  very  difficult,  and  in  <vnii- 
meneing  caries  of  the  cervical  vertebne  it  can  be  treated  only  by  mechanital 
means  to  prevent  inHammatlon  and  resulting  ankylosis  of  the  vertcbre. 
Pain  and  stiffness  often  accompany  the  onset,  which  is  very  gradual,  ex- 
tending over  months.  Exceptionally  the  onset  is  brief,  the  affection  be- 
coming fully  developed  within  a  few  days.     The  sterno-mastoid  is  alino0|_ 
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ihn^  mvolviil,  Imt  rarely  jilone.  The  trapezius,  spleniii.s,  sealeni,  aud 
|lli|pHHl  mvoides  are  iiivolvetl  with  a  freqtieucy  coirespoudi ng  to  the  order 
ol their  oaines  as  here  given.  Various  movements  may  be  impressed  upon 
the  head,  aecorrling'  to  the  miist-les  iuvolved.  Tlin  most  frequent  one  is  tliat 
lu  which  the  head  is  turnetl  upwartl  and  towards  the  opposite  side,  the 
mastoid  pnx*ess  being  drawn  dowiiwanl  and  forward  by  the  sterno-miistoid 
towardi^  t!ie  sternum.  Tiie  liead  may  be  drawn  backwai-d  by  the  nuis<-'les 
It  the  najie  of  the  neek.  iSometimes  tlic  sjwismtxlie  movements  extend  to 
neijjhUjring  moscles,  as  of  the  fiit^  and  arm.  The  eonstant  contract  ion  of 
laiL'Si^ld^  pn»duees  more  or  less  fatigue  and  soJTiiess  in  them. 

The  course  of  the  disease  varies :  after  a  certain  increase,  it  may  become 
permanently  stationary,  or  it  may  slowly  decline,  and  may  in  exceptional 
iasp«  even  cease  altogetlier.  The  pathohigy  of  the  affection,  like  that  of  the 
odKT  neuroses,  is  unknown.  The  diagnosis  involves  no  difficulty.  The 
pfOgnoeis  as  to  recovery  is  bad,  es[Kt'ially  in  severe  eases. 

Itt  the  treatment  nervous  sedatives  often  exert  a  strikingly  palliative 
rffe't,  especially  asafetida,  bromide  of  potassium,  cannabis  indica,  chloral, 
conium.  It  has  been  suggesti^l  in  the  S|Ta?modic  form  to  treat  the  con- 
traiiiij  muscles  by  injections  of  atropine,  with  a  view  to  relaxing  the  tense 
iBii<«c«lar  fibres :  this  treatment  however,  hfvs  not  yieldeil  any  permanent 
fwults.  Electricity,  in  both  Ibrms,  is  of  use  in  the  treatment  of  functional 
or  spasmodic  wr\*-neck,  but  if  the  cnodltiou  l>e  due  to  caries  of  the  cervical 
r<'rt<*hpa?  this  agent  will  be  woi*se  than  tieeless.  Operations  upon  the  nerves 
an«l  mns<'le8  only  aggravate  the  i-ase  in  the  sixismmlic  form,  but  in  the  fixed 
ftjugenital  form  the  divistuti  of  the  ttnitnicied  trnduu  pnxlnees  a  rapid  and 
jrrmaiient  cure.  Henoch  *  I'eports  a  case  of  the  intermittent  form  occurring 
flatly  H'ith  great  regidarlty,  and  rajiidly  eure<l  by  quinine. 

Trkvior. — Henoch  {op.  vfL)  reports  a  case  of  general  tremor  in  a  child 
'»f  fifteen  months,  which  ended  favorably.  This  sj-mptoni,  so  common  in 
aJvaTKfd  life,  is  extremely  rare  in  childlioiKl,  and,  when  met  with,  is 
•i-iully  i-onnected  with  seritius  infoctiuus  or  brain  disease.  In  the  case  in 
^ocstioTT  the  trembling  was  continuous,  and  inv(>lved  the  handsj  head,  and 
ftel.  The  child  med  a  great  deal,  as  if  in  jiaiu,  and  the  cry  was  quavering 
•c  character.  The  neur^jsis,  for  such  it  appears  to  have  l)een,  disappeared 
I  'Jndir  chloral  hydrate,  after  lasting  tweuty-nine  days.  Demme*  rrj Mtrts  a 
■similar  case,  but  of  longer  duration,  lasting  from  the  fourth  to  the  eleventh 

'^tiooth. 

PERIPnEUAL    PARALYSIS. 

Tliis  may  Ix-  met  with  as  a  rare  secpience  of  the  acute  Infectious  diseases, 
*»peciallv  typhoid  fever  and  the  exanthemata,  and,  whilst  it  is  then  often 
^li€  lo  tvntral  lesions,  it  may  also  be  refemblc  to  peripheral  neuritis,  single 


*  Op.  cil,     Simikr  ewes  are  reported  hj  FoUiet  and  Simon,  Rev.  MeiM.,  Febniaiy, 
li88;  Uncrt.  1879,  i  26. 

*  ycunxehriten  Jnhrwberioht  dc?  Jeuner'fecheii  Kinderspitals,  Bern,  1882. 


804 


DISEASES   OF   THE   PERIPHER.'^.L   XERVOFS   SYSTEM. 


or  iniiUiple.  The  m(»st  fre(|iient  and  imp>rtant  of  those  iiifectioua  pandj 
is  the  diphtheritic,  which  will  require  s^iKH^ial  consideration.  Paralvsis  i 
accompanies  the  "  toxic  neuritis"  produced  by  lead,  arsenic,  mercury,  copper, 
et'C.,  which  lias  been  previously  mentioned.  Next  to  the  diphtheritic  form, 
the  nnjst  common  of  these  affections  in  the  child,  as  in  the  adult,  is  facial 
paralysis. 

Facial    Paralysis    (Mimetic  Paral^'sis;    Bell's   Paral^-sip; 

PARAL'i'SIS     OF    THE     MoTOR     PORTION    OF    THE    SEVENTH     CrAXIAL 

Nerve). — This  affection  frequently  occurs  at  birth  or  shortly  after,  usually 
as  the  result  of  injury  inflicted  upon  the  ner\*e  in  the  neck  by  the  forceps. 
It  is  also  not  infrequent  after  perfectly  normal  labir,  if  proh>nged  or  diflfi- 
cult,  and  in  normal  i>elves.*  Under  the  latter  circumstances  it  has  been 
variously  attnbuted  to  pressure  exerted  by  the  promontory  of  the  sacnini 
or  by  the  ischiatJc  spines.*  Depaul  saw  two  cases  due  to  narrowing  of  the 
pelvis  by  tumors.^  Under  these  various  circumstances  the  paralysis  may 
be  bilateral.*  It  may  also  1]k?  associated  with  fmralysis  of  the  corresponding 
arm  from  injury  to  the  brachial  plexus  in  the  neck,  as  will  be  described 
farther  on.  Lesions  have  been  found  in  autopsies  of  such  cases,  either  m 
or  around  the  ner\'e,  especially  at  its  emergence  from  the  stylo-mastoid 
foramen,  and  ineUiding  fatty  degeneration  of  the  nervs  itself.*  The  appear- 
ances of  the  affected  parts  are  similar  to  these  seen  in  the  adult, — immobility 
of  one  side  of  the  face  and  lids,  the  eye  wide  o|)en,  etc., — but  as  distinguished 
from  the  adult  these  changes  are  much  less  marked  in  the  young  child, 
owing  [)robahly  to  the  relatively  greater  quantity  of  fluid  and  adipo«?e  tiiisue 
in  the  latter  and  the  smaller  development  of  the  muscular  tissue.  Il  may 
be  scarcely  uoticeiible  when  at  rest,  or  a  slight  drooping  of  the  angle  of  the 
mouth  may  be  all  tliat  is  observable,  but  on  crying  or  laughing  it  becomes 
at  outx?  obvious.  The  paralysis  may  also  be  limited  to  a  certain  part  of  the 
face,  as  the  lii>s  or  the  eyelids.  The  orbicularis  palpebranmi  is  not  always 
affected.  The  tongue  and  uvula  are  usually  iutaet,  and  hence  sucking  \s 
not,  as  a  rule,  interfered  with.  Electro-contractility  of  muscles  is  sometimes 
preserved,  sometimes  lost.*^  A  favorable  prognosis  may  usually  be  girea 
under  these  circumstances,  as  the  paralysis  will  almost  certainly  disaj>j)ear 
in  a  few  days  or  weeks,  as  the  effect  of  compression  wears  off.  A  few 
cases,  however,  are  on  recoi*d  in  which  the  Injury  was  so  great  as  to  IcaJ 
to  degenerative  changes  in  the  nerve  and  j)ermanent  loss  of  function.    The 


*  Ptiralygios  obst^tricales  de»  Nouvwu-n^,  Paris  Thesii  of  P.  A.  H-  Kadaixi,  Na 

282,  1872.     Also  Dublin  Qunrterly  Joxirnal  of  Medical  Science,  1869,  vol.  xxvii.  p,  155. 
cafl€8  of  Dr.  Georg«  H.  Kidtl.     Al-io,  llenuch,  op.  cit. 

*  Etoij  Kennedy,  Dublin  Jovirnal  of  Medical  Science,  1836-37.  vol.  x.  p.  430. 
'  Nndaud,  op.  cit. 

*  Gkiwew,  op.  cit.,  p.  647. 

*  PniTot  et  Troisier,  Note  «ur  I'Anatomie  patbologique  de  la  Paralrsio  ^iaK  «♦&» 
Paris,  187(5,  vol.  lii.  p.  449  et  $eq. 

*  Gueniot,  Faralysie  consi^culive  d  la  Compression  des  Nerfe,  Paru  Tbasiv,  No-  l*^ 
1872. 
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tnittnent  consists  in  protecting  the  eve  from  air  and  light,  in  seeing  that 
tfetnfiuii  receives  a  due  amount  of  nourishment,  and  in  the  application  of 
■Od  eorrents  of  electrielty. 

In  later  childhood  the  causes  and  symptoms  resemble  those  of  adult 
Iif?.'  Besides  cold  draughts  bloAving  upon  the  side  of  the  face  and  pro- 
ducing the  inflammatory  or  so-called  **  rheumatic"  form,  from  which 
recovery  almost  invariably  takes  place  in  a  few  weeks,  a  common  cause  ift 
the  pressure  of  an  enlarged  glaud  or  abscess  upon  the  nerve-trunk  at  it« 
fraergence  from  i\\e  stylo-mastofd  foramen.  The  commonest  cause,  how- 
e\'er,  in  children,  as  we  might  infer,  is  caries  of  the  jx^trous  jwrtion  of  the 
trmjionil  bone,  by  which  the  nerve  is  injured  or  destroyed  as  it  traverser 
the  Fallopian  canal.*  Otorrhcea  is  always  present  in  this  form,  and  the 
diseliarge  will  often  contain  frdgineutj>  of  Inrnvj  and  sometimes  tlie  ossielea 
fi\>ni  the  tympanum  will  escape.  Sometimes  therc  is  a  tender  swelling  over 
the  temporal  bone  behind  the  ear,  and  fistuhc  may  form  communicating  with 
the  carious  cavity.  Pieces  of  dead  bone  may  occasionally  Ijc  extracted 
frora  the  meatus  or  from  the  mastoid  process.  Prolonged  paralysis  leads 
to  muscular  atrophy  aud  reaction  of  degeneration  ;  the  muscular  tissue  may 
entirely  disap|>c^r.  Autopsy  in  such  cases  reveals  extensive  caries  of  the 
{Ktroiu  bone  and  freijuently  localized  meningitis ;  loose  pieces  of  dead  bone 
ire  iometiraes  found.  The  prognosis  as  to  recovery  is  ba<l  in  these  ciises ; 
they  are  often  ccmnectcd  with  tul>crcular  disease,  which  may  extend  to  the 
hmin,  or  cause  general  tuljcnnilosis,  or  prove  fatal  by  prixliieing  thrombosis 
of  the  cerebral  sinuses.  Henoch  {op.  cii.)  has  known  the  affi'etion  to  com- 
nence  as  early  as  the  thin!  month.  A  frequent  cause  of  It  is  a  neglected 
odt»  medio,  especially  with  scarlet  fever ;  and  this  fact  should  inculcate  the 
nasamty  of  paying  jMirticular  attention  to  the  otorrhoea  which  so  fi-e^juently 
tncompanies  or  follows  that  disease.* 

In  the  treatment  of  fjicial  imralysis  we  must  be  guided  by  the  cause 
when  that  can  be  ascertained.  If  due  to  the  existence  of  ear-trouble,  that 
Tiust  he  removed ;  if  to  orjld  or  exposure,  measures  with  sjxvial  referenoe  to 
pit  rheumatic  origin  should  lie  institutecL  But  to  whatever  cause  it  may  l>e 
unless  the  trouble  be  central,  eleetrieity  will  be  fouud  of  great  service. 
ueeof  b<»th  oiirrenta  is  to  be  recommended,  the  galvanic  to  revivify  the 

I'es,  and  ihe  faradic  to  improve  the  condition  of  tiie  paralyzed  muscles, 
^olh  currents  are  best  applied  by  plaei ug  one  electrode  over  the  exit  of  the 

e  and  the  other  inditfereutly  over  the  various  muscles.     A  very  mild 

*  0<)W«re  {op.  eit.)  feporto  an  intefoJiting  aieo  iti  which  eomplatt^  and  |>orTrmnent  p«ralysis 
^^»  c&u^hI  by  a  school-masKT's  striking  ti  Iwy  with  the  corner  of  li  boik  just  Ih-'Iuw  the  ear. 

'  B4?»>1<1,  Lttbyri nth- Necrose,  188i5j  calculates  thnt  it  aoe<:tmpani*?s  neorosis  of  bone  in 
-  '*i»t.,  Hfi  estitnrtte  which  Growers  {op.  eit)  thinks  too  low.    Of  eighty  easos  of  fociul 
'ii  (not  including  c'r,9€«  due  to  ear-dieea«e  and  syphilis),  it  occurred  but  twice  under 
Vtt  ymn  (Gowvre). 

•  Oowen  {op.  cit)  calb  attentirvn  to  the  rurr>w  that  is  seen  in  the  paralyaod  rbeek  in 
flktldmi  ««  the  result  of  Beeondury  contracture  hs  volufitary  power  returns.  It  ia  quite  as 
ditflgoring  Ai  the  previous  condition,  nnd  in  wvere  ciue^  niuy  be  permanent. 
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current  can  be  appliLTl  iti  this  way  to  the  orbicularis  palpebrarum,    A 

important  }>oint  in  tlic  tivatment  of  facial  paralysis  is  to  uvercoiue  the  con- 
tractiuii  ami  rrwrattiun  t>f  Jiealthy  muscles,  IxHuuse  their  distortiou  p^olong^ 
the  atta<^'k  and  cuuuterac-ts  the  good  eticcts  of  other  treatment.  ThU  ia  bes^i 
done  by  the  application  of  tlic  rubber  Iwind  and  hook  described  by  nic,'  which 
creates  an  artificial  mUvScle  taking  the  place  of  the  muscles  useless  from  dis- 
ease. By  tins  simidc  apparatus  the  distortion  whicli  so  impedes  recover)*  U 
overcome,  the  nutrition  and  i-eturn  to  functional  activity  of  the  muscular 
fibres  are  promoted  and  hastened,  and  the  duration  of  the  disease  is  pro[)or- 
tionately  shortened.  In  addition  to  this,  massage  or  shamiKJoing  of  the 
affci'ted  side  is  of  great  value  in  preventing  atrophy  and  producing  a  more 
natural  condition  of  the  circulation.  The  apjtlkiition  of  a  blister  behind 
the  car  is  of  benefit  in  many  cases.  For  the  treatment  of  the  claries  and 
otorrhcea  I  refer  the  reader  to  the  articles  in  this  work  dealing  with  these 
subjects. 

Allied  to  the  c(Migenital  paralysis  of  the  face  above  referred  to  is  a  simi- 
lar affection  of  the  arm,  due  to  pressur\^  upon  the  bmchial  plexus  at  birdi. 
It  is  most  fre(piently  referable  to  the  use  of  the  forceps  c«jmpi"es6ing  the 
plexus  at  the  side  of  the  neck  just  above  the  clavicle,  but  it  may  also  occur 
in  labors  where  no  forceps  have  been  used,  csjiecially  if  protnicted  or  diffi- 
cult.    Instrumental  fai-e  presentations  are  |>articularly  amenable  to  this  ac- 
cident, which  may  afTeet  both  arms  simultaneously,*  or  may  involve  only  one 
or  more  groups  of  muscles,  as  the  deltoid  aiul  ex  tensor's,  or  may  extend  to 
other  parts,  as  the  (iicc.     Dcpaul '  attributed  it  to  too  deep  an  iDtroducUao 
of  tlic  forceps  into  the  pelvis ;  Jac<picmcycr,*  to  prolonged  pressure  of  the 
humerus  against  the  axillary  plexus.     Forcible  dragging  upon  the  arm  or 
shoulder  or  dislocation  of  the  shoulder  during  delivery  is  sometimes  ac- 
countahle  for  it.     The  paralysis  usually  passes  off  in  a  few"  days,  but  if  the 
damage  be  severe  and  irreparable  it  will  Ix?  [jcrmanent.     Dc^ath  may  en.«ue 
quickly  from  other  injuries  received.     Anajstheaia  Sf>metimes  acL^jmiJonies 
the  motor  fuiralysis.     In  severe  cast's,  with  irreparable  lesions,  atrophy  of 
the  limb  soon  sets  in,  with  loss  of  electrical  reaction,  and  the  limb  betoines 
in  time  shrivelled  and  shoiteued.    The  treatment  of  most  value  is  electricitr, 
and  it  should  be  applied  at  the  earliest  jieriofl,  betbre  muscular  and  nervous 
degeneration  have  taken  platv.     The  galvanic  current  is  to  be  prefcmtl. 
In  late  chikllioml  violent  stretching  of  the  brachial  plexus,  as  by  a  sudden 
wrencli  of  the  arm,   may  product*  a  paralysis  continuing   for  weeks  or 
months.^     This  last  condition  is  closely  allied  to  the  paralysis  often  ob- 


*  Medical  News,  vol.  xlvii.  p.  597. 

»  Midwifery,  W.  Smellie,  London,  17')8,  vol.  ii.  p.  506. 

■  Gu^niot,  Bulletin  de  hi  Swiete  de  Chirurgle,  Paris,  1867,  vol.  viii.  p.  84. 

*  Mftnuel  dcM  Accouchement,  1846,  vol.  ii.  p.  785, 

^  Ui^m>eh»  op.  cit.  A  violent  wrench  in  putting  on  a  child's  jacket  produced  panlp>* 
of  tb«?  deltoid,  which  disappeared  only  after  several  week6'  application  of  fHetiom  i^tid 
electricity 
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'eii  later  in  life,  in  whlvh  the  extens<)r  group  of  muscles  is  paralyzcil  by 
■yrcssure  on  the  musculo-spiral  nerve.     A  paralysis  of  the  extensors  of  tlie 
.atrm  is  also  one  of  the  diagnostic  marks  of  toxic  ixiralysis  from  hiitl ;  and 
if  any  of  these  causes  should  produce  this  form  of  jjaralysis  in  childrenj  it 
ilJ  demand  the  same  trratment  as  in  adult  life.     Besides  the  ordinary 
ment  of  electricity,  frictions  with  lotions  containing  tincture  of  nnx 
^^x)iiuca  or  strjThnine,  and  careful  massage,  an  artificial  extensor  muscle  can 
applied,  as  advind  by  me  in  a  former  article  on  this  subjetit.'     The  use 
this  apparatus  has  in  my  experience  materially  shortencKl  the  duration 
the  paralysis,  which  is  very  difficult  to  overcome  on  atx>ount  of  the 
;^pef«i8tefit  distortion  of  the  hand  from  the  overaction  of  the  flexor  muscles. 

Mobius'  has  described  a  paralysis  of  the  ocular  muscles  which,  from  its 
^rvcmreticc  from  time  to  time,  he  calls  "  periodical  oculo-motor  paralysis." 
t  is  usually  unilateral,  often  dates  from  infancy  or  childhood,'  and  i-ecurs 
%'ariable  intervals,  usually  mouths  or  years,  until  middle  life.  As  the 
ild  grows  up,  the  intervals  diminish  in  length,  whilst  the  attacks  Ixrome 
tore  and  more  severe.  They  commence  with  severe  pain  in  the  e}e,  often 
mpanied  by  headache  and  vomiting,  lasting  two  or  three  days,  and  fol- 
JB«3wed  by  paralysis  of  the  third  and  sometimes  of  the  sixtli  nerve,  which 
^Kssually  passes  off  gradually  after  a  few  days  or  weeks.  The  nature  of 
affection  is  entirely  unknown. 

Reflex  Paralv«is, — Peripheral  paralysis,  like  peripheral  spasm,  is 
imes  set  up  by  local  irritation,  of  which  a  well-marked  example  is 
the  paraplegia  due  to  phimosis,  to  which  attention  was  first  prominently 
directed  by  Sayre  in  1S70.*     SayjH^'s  cases  occurretl  in  b*jys  of  from  thive 
to  fifteen  years,  and  the  symptoms  were  paR'sis  of  the  lower  limbs  of  years* 
duration,  constant  and  painful  erections,  amounting  almost  to  [iriapism  in 
aome  cases,  gi-eat  mental   irritability,  inability  to  articulate  pro^wrly,  In- 
somnia, etc.     Relief,  usually  complete,  \\as  afforded  by  circumcision,  the 
adherent  pn^puce  being  torn  off  from  the  glans,  and  the  hardened  secrction 
bang  removed  from  behind  the  corona,*    Similar  relief  was  alTunli'd  in  the 

*  New  York  ML-dical  Journfll,  May,  1874. 
•Netmilog,  Contrulblatt,  1884. 

'SnelJ  reports  a  case  commencing  at  eleven  monthjSf  Transactiona  of  the  Ophthalmo- 
logic*! Society  of  England,  vol,  v. 

*  Article*  by  Sayn?  on  the  subject  were  published  in  the  followtng:  Transnctions  of  the 
Air»eric»n  M«>dical  AAsociationt  1870;  Medi(*fll  ami  Surj^ii-al  Reporter,  1876,  v<«l,  xtx'w.] 
Virginia  Medical  Monthly.  1877,  v..l.  iv, ;  Phibi^k-li.hk  M«?dicH!  Times,  1882-83,  vol.  xiii. ; 
Tmniartiona  of  the  ^inth  IntoriiHtioniil  MwJieal  Congress,  vol.  iii. 

*Tli»t  following  case,  which  I  take  from  my  nute-boolc,  ie  typical  of  this  condition  and 
Aowf  the  results  of  openiiiori.  H.  B.,  three  jean  old,  u  well-dt^vdufrtjd  \)o\,  walked  badly, 
•njipliig  and  fallin;^  constantly.  Had  good  muBculnr  development,  except  in  niu*ctes  of 
thigh;  uluU'al  muscle*  flat  and  flabby.  Fre<|uent  priapism,  genitalia  very  sensitive,  and 
prppure  luuj;  »nd  tiarr»»w.  Operation  of  circumcision  was  performed  April  9,  1885.  Large 
quantity  of  umcgmu  turn«l  out.  No  after-trtiatroent.  The  child  improved  at  once,  and 
gnduaJly  re</overcd  muscular  development  in  Ihc  ^luVml  region.  In  three  months  after 
OfMraUoQ  the  thighs  were  as  well  developed  an  the  re^t  of  the  body. 
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case  of  a  girl  hy  clipping  the  clitoris.  Dr.  Sayre  also  saw  similar  syrapK' 
toms  produced  by  the  irritatiou  of  other  nerves.  Further  investigation 
showed  that  the  irritation  may  exist  id  aoy  j^art  of  tlie  IkkIv.  Thorow- 
good/  for  iustanee,  reports  the  case  of  a  girl  aged  ten,  suffering  from  para- 
plegia, who,  on  the  second  day  after  the  expulsion  of  many  ast-arides  by  an 
aloetic  purgative,  was  able  to  ruu  and  walk,  and  a  few  days  later  was  per- 
fectly well,  Hea<3ch  (op.  cU.)  also  reports  the  case  of  a  boy  of  seven  who 
had  prax;tised  masturljation  fur  two  years,  and  suffered  in  consequence  with 
noctunial  incontinence  of  urine  and  inability  to  walk  or  even  stand  or  sit 
without  support,  and  when  supported  his  gait  was  distinctly  ataxic  like 
that  of  locomotor  ataxia.  The  ut;ixia  was  markedly  increased  on  closing 
the  eyes.  Plantar  reflex  was  weak  and  slow.  The  faeces  sometimes  passed 
involuntarily.  Under  treatment  by  lukewarm  baths  for  ten  minutes  daily, 
with  culd  shower  over  head  and  back,  and  strict  watching,  he  entirely  re- 
covere<l  in  five  weeks.  Other  forms  of  paralysis  have  also  been  noted 
from  phimosis,  as  hemiplegia,^  strabismus,^  etc.  Several  explanations  have 
been  proposed  for  this  reflex  paralysis.  Bro\m-S6quartl  suggested  a  reflex 
spasm  of  the  arteries  of  tbe  coi-d,  producing  aniemia,  defective  nutritiun, 
and  cunset^uent  loss  of  muscular  power.  Leyden  and  others  tried  to  ex- 
plain them  by  supposing  a  neuritis  arising  at  the  point  of  irritation  and 
exteniling  thence  to  the  coi'd.  Inhibition  of  the  cord-ocntres  fn»m  pro- 
tracttnl  reflex  irritation  (or,  in  other  wottls,  exhaustion  from  i'ej>eated  and 
excessive  stimulation)  is,  however,  the  most  rational  theory  of  the  pathology 
of  these  cases. 


DIPHTHERITIC   PARALYSIS. 


4 


One  of  the  most  characteristic  of  the  phenomena  of  diphtheria  is  the 
paralysis  which  fre<|uently  follows  its  attacks.     Although  the  contrary  has 
been  maintained,  it  may  be  assumed  that  ^vhen  a  paralysis  of  certain  mus- 
cles succeetis  a  sore  throat,  the  latter  was  a  true  diphtheria,  since  ordinary 
cases  of  sore  throat  never  produce  this  sequela,    Gowers  (op.  cUJ)  estimaiea 
that  on  an  average  one- fourth  uf  those  who  do  not  die  from  the  primanr 
disease  suffer  from  subsequent  i>aralysis.     Out  of  sixty-eight  casc^  seen  by 
him,  fifteen  were   under  ten  yeai*s  of  age.     According  to  the  statistics  of 
Bailly/  p<ist-<ltphtheritic  paralysis  occurs  in  about  one  of  eleven  cases.     Of 
ninety  cases  of  paralysis  due  to  diphtheria  (M^lle<*t4^xl  by  Maini^ult,*  twenty-  — 
nine  owurreil  in  children.     Aoeording  to  the  statistics  of  Ijandouz\%*  the  -^ 
tendency  to  it  increases  the  older  the  iiatient,  infants  being  comparatively    " 


I 


»  Lancet,  July  28,  1883. 

•  Oti.s,  Americftn  Journal  of  Obstetrics,  187-1-75,  vol,  vii.  p.  478, 

•  EgglestoQ,  Journal  of  the  Amcriottn  Modieul  Aasocibtioti,  1886,  vol.  vL  p.  511. 
this  cni$e  the  ^tmbiBmus  was  associAtt'd  with  (mmplegria. 

*  Ulywe  Bttilly,  Paris  Thesis,  1872,  No.  19,  ParalyBies  oonsecutires  k  quelqua  Malft^ 
dies  &iguea. 

*  Paralysio  dipbtheritiquet  Paris,  i860. 
'  De&  Puralyhks  duus  les  Maladies  aigues,  ParU,  1880,  quoted  by  Gowers,  op.  clU 
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insusceptible  to  it.  It  may  follow  diphtheria  located  anywhere/  and  is  as 
frequent  after  mild  as  after  severe  cases.*  It  sets  iu  most  often  during  con- 
valest^euoe  from  the  throat  or  other  primary  affection,  but  sometimes  comes 
on  durini^  the  active  course  of  the  disease.  According  to  Squire,'  there  are 
two  kinds  of  i>aralysis,  one  coming  on  during,  or  directly  atl:er,  the  attack, 
and  of  a  gravity  proportionetl  to  the  general  disease,  the  other  coming  on 
later,  not  before  the  second  or  third  week,  and  not  oorrespoudiug  to  the 
severity  of  riie  hwal  lesion  or  general  disease. 

Pathology. — The  principal  changes  are  found  in  the  nerves  going  to 
the  paralyzed  parts,  and  are  inflaranmtory  and  degenerative,  the  so-called 
"parenchymatous  neuritis,"  or  "multiple  degenerative  neuritis.'^*  They 
may  in  severe  cases  extend  buck  along  the  anterior  i*oots  to  the  cord.  They 
consist  in  segmeutatiou  aud  breaking  up  of  the  white  substance  of  the 
nerve-fibres,  with  a  multiplication  of  the  nuclei  of  tlie  nerve-sheath,  an  ac- 
cumulation of  the  grauulati(m-corpusclcs  among  the  remains  of  the  tibres, 
and  sometimes  even  a  disappearance  of  the  axis-cylinders.* 

Oertel  *  found  hemorrhages  in  the  nerve-sheaths  of  the  }>eripheral  nerves. 
As  a  rule,  there  is  no  inflammation  in  the  interstitial  connective  tissue.  The 
jwdatine  nerves  offer  an  exception  to  this,  which  is  probably  to  be  referred 
to  their  contiguity  to  the  inflammation  of  the  primary'  disease  and  to  the 
direct  extension  of  this  process  to  their  sheaths.  There  are  often  evidences 
of  fatty  aud  granular  degenenition  of  the  motor  nerve-colls  iu  the  anterior 
horns  of  the  cord '  and  in  the  muscles  of  the  heart,  palate,  and  extremities. 
In  conse<;[Ucnee  of  these  changes,  there  is  loss  of  farailic  irritability.  Gowers 
(op,  eii.)  regaRis  the  degeneration  of  the  nerve-fibres  aud  the  muscular 
changes  as  due  to  the  prior  alteration  in  the  nerve-cells. 

Symptomatologry. — The  palate  scarcely  ever  esca|>es,  and  is  usually 
the  first  part  to  Ijc  affcctc^l,  the  symptoms  setting  iu,  as  a  rule,  shortly  after 
the  disapparaut*  of  the  membrane.  It  may  be  the  only  part  affected.  In 
consequence  of  its  involvement,  -when  the  patient  attempts  to  swallow, 
fluids  i-cgurgitate  through  the  nose,  and  the  voice  becomes  indistinct  and 
nasal,  owing  to  tlie  nasal  cavity  not  being  shut  off  from  the  pharynx  in 
phonation.  On  examination  of  the  pharj-nx,  the  jmlate  is  found  to  be 
stationary  on  inspiration  and  phonation.  Vision  for  near  objects — as  in 
reading  or  writing  ( near-si ghtetiness) — is  next  impaired,  in  consequence  of 
loss  of  power  of  accommodation  (paralysis  of  ciliary  muscle).     The  recti 


*  Yet  Henoch  (op.  eit.)  has  never  Bc«n  it  Rfler  any  form  except  laryngeal  diphtheria. 

•  Acc'diding  to  Henooh  {op.  cit.)^  it  is  even  more  fiv<iuent  ufter  mild  than  after wvereouei. 

•  Pftruty«U  ftfler  Diphtheria,  Tmnaactiuns   of  the   lutemational   Medical   Congrees, 
Seventh  St^sioo,  1881,  London,  vol,  iv. 

*  Di^jorine,  Lesions  du  Syst.eme  nerveux  dan*  la  Paralyitie  diphtheritique,  1878;  D'Es- 
pine  and  Gombuult,  iia  qiiot4*d  by  S»nn^,  Diphtherie,  Paris,  1877. 

*  fiowere,  op.  cit.  ;    Dejmnu,  Jahrb.    t   Kinderheilkundc,  1878,  xiii. ;   al*o  Ludwig 
Buhl,  Eini^ea  iiUjr  Diphtherie,  Zuitsc'hr.  f.  Biologie,  Muuichj  18G7. 

•  DtufcK-hes  Archiv  f.  Klin.  Med.,  viii.  1871. 
T  Ourtel,  op.  cit. 
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mustrles  nmy  also  lje  involved,  priKiucing  strabismos,  most  frequently  ex- 
ternal strabismii.'*.  Later,  in  a  large  proportion  of  eases,  there  arc  weakm 
ami  ataxia  of  the  limbs,  sometimes  aecompauietl  by  slight  senson'  dist 
aoecs.  In  some  cases  there  is  loss  of  power  of  the  respiratory  muscles,  the 
laryngeal  niuHulej*,  the  muscles  of  the  uii-k,  tlie  bladder  or  reetum,  or  other 
]iarts.  Ileniipk'gia  and  general  paiiilysi?^  are  rarely-met  Innns.  The  ooeet 
and  progress  of  the  affection  are  gradual,  never  sudden.  Owing  to  the  de- 
generative changes  in  severe  eases  af>er  two  or  three  weeks  there  is  reaction 
of  degeneration,'  and  the  knee-jerk  is  invariably  lost.  A  remarkable  fact 
with  reference  to  the  latter,  discovered  by  Bernhardt/  is  that  this  loss  occuni 
in  two-thinls  of  the  eases  in  whieh  there  has  Ijeen  no  |>aralysis  whatever. 
It  was  usually  noted  in  the  seeontl  month.  Dysphagia  may  ap[X'ar  if  tJifl 
phar\'ngeal  niiiseles  l^e  involvetl.  If  the  larynx  be  affected ,  the  voice  be- 
comes lioarsG  or  disappeare^  and  food  often  enters  the  glottis  in  eonsetjtt 
of  the  non-el osure  of  the  epiglottis  (suiH^ior  laryngeal  nerve).  The  tongue 
and  faec  in  rare  cases  are  iuvolvcnl,  A  tendency  to  heart-failure  Is  indi- 
cated by  frequency,  feebleness,  or  irregularity  of  the  pulse,  and  fatal  synoo{)e 
is  liable  then  to  occur.  There  is  sometimes  incontinence  of  urine  or  re- 
tention. Albuminuria  is  a  very  common  aeeonipaninieut  of  these  j^raly- 
ses.  As  the  extent  of  the  iiaralysis  varies,  so  do  its  severity  aud  durutiuo. 
Rw^overy  ensues  in  from  two  wf^ks  to  several  months. 

Diagnosis. — This  is  usually  simple,  in  view  of  the  previous  attack  of 
diphtheria  and  the  peculiarities  of  the  paralysis.  Difficulty  may  aiise  ffora 
the  former  having  been  overlookixl.  Usually  in  such  eases  a  history  of 
some  sore  throat,  or  of  an  offensive  dischai'ge  from  the  nose,  can  be  elicited. 
When  the  throat-  and  eye-symptoms  have  been  slight,  the  ])arapl^ia  may 
simulate  locomotor  ataxia,  which  it  resembles  in  certain  features,  as  ataxia 
aud  absent  patellar  rcflxvx ;  here  tlie  previous  history,  the  relative  rapidity 
of  onset,  the  absent  uf  lightning  pains  and  gastric  crises,  and  the  spread 
of  the  jmralysia  from  one  j«rt  to  another,  are  to  he  relied  on  for  the  di.v 
crimination.  Locomotor  ataxia  also  is  extremely  rare  under  twelve  veaia^H 
of  age.  The  same  features  are  to  be  depended  on  for  the  discriminatiott^^l 
from  other  spinal  affections.  In  simple  jwiraplegia  the  knee-jerk  is  usually 
excessive.  Paralysis  of  the  palate  does  not  occur  In  hysteria,  but  the  latter 
may  be  asswjiated  with  or  suat'cd  diphtheritic  paralysis. 

ProgmoBifl. — -This  is,  as  a  rule,  gowl.  Dratli  may  occur  from  paralysis 
of  the  htiirt  or  of  the  musules  of  respiration,  or  from  exhaustion  due  to 
dysphagia  or  to  inability  to  get  the  little  patient  to  take  food.  In  view 
of  the  Itability  to  the  first  of  tlu^se,  in  cases  even  otherwise  doing  well,  a 
cautious  prognosis  is  advisable,    t'ardluc  paralysis  is  almost  inevitably  fatal. 

Treatment.^ — Every  effort  shoiikl  be  made  to  keep  up  the  child's 
strength  by  food  and  stimulants.     Solid  fiKxl  is  generally  better  swallowed 


'  Henoch  {op.  cit.)  did  not  u^bscrve  any  diminution  of  electricttl  excitability  in  bU  < 
«  Virchow'8  Aivhiv,  1885,  M.  xv'ix.  p.  293. 


DISEASES  OP  THE  PERIPHERAL  NERVOUS  SYSTEM.  811 

than  liquid,  on  account  of  the  involvement  of  the  palate.  When  swallow- 
ing is  impossible  or  dangerous  from  paralysis  of  the  pharynx  or  superior 
larynx,  rectal  nourishment  must  be  resorted  to,  or  food  (as  milk,  yelk  of 
egg,  beef  tea)  introduced  by  means  of  an  oesophageal  tube.  According  to 
Gowers  {op.  eU.\  it  is  absolutely  essential  to  the  patient's  safety  that  he 
should  l)e  fed  under  these  circumstances  every  twelve  hours  at  least.  If 
heart-failure  be  threatened,  absolute  recumbency  must  be  insisted  on.  I 
have  found  good  results  from  the  stimulant  effect  of  carbonate  of  ammo- 
nium, in  a  mucilaginous  solution,  which  renders  the  dose  easier  to  swallow. 
Frictions  with  stimulating  lotions  or  with  oil  help  to  strengthen  the  patient 
As  soon  as  possible  the  use  of  electricity  should  be  commenced ;  both  cur- 
rents may  be  used,  the  galvanic  being  applied  from  the  nape  of  the  neck 
to  the  group  of  muscles  involved,  and  the  faradic  used  only  to  the  local 
groups  of  paralyzed  muscles.  Vigorous  massage  and  shampooing  must  be 
resorted  to  frequently  during  the  day,  and  sponging  with  warm  whiskey 
at  night  will  be  found  of  service.  Under  this  treatment  I  have  had  very 
gratifying  success  in  two  cases  of  diphtheritic  paraplegia.  The  Germans 
recommend  strychnine  very  highly,  particularly  by  hypodermatic  adminis- 
tration. Henoch  {pp.  cU.)  gives  from  one-sixty-fifth  to  one-sixteenth  of  a 
grain  daily.  Iron  in  some  form  is  very  important,  and  general  tonics  should 
be  also  used;  to  build  up  the  system  as  rapidly  as  possible. 
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Synonymes. — Idiopathic   muscular  atrophies;    Myopathic  atrophies; 
Prc>grcysi\x*  muscular  dystrophies. 

Uudcr  the  head  of  primary  muscular  atrophies  are  included  certain 
difterent   clinical   tyi)es,  all  of   which  are,  however,  chara<-*terized    by  a 
primary  progressive  wasting  of  some  or  nearly  all  of  the  voluntary  miiscle^« 
of  the  botly.  ^| 

In  the  present  state  of  our  knowledge,  it  is  impossible  to  say  whether 
we  have  to  do  with  one  disease  prestMiting  iu  different  cases  different  ana-^B 
tomfeal  features,  or  with  a  distinct  series  of  primary  muscular  aftection8.^B 
It  is  contended  by  many  that  there  is  essentially  only  one  form  of  primary 
muscular  atrophy,  aud  that  the  various  clinital  differences  are  simply  acci- J 
dental  ;  while,  on  the  other  hand,  it  is  maintained  by  some  that  there  is  ft" 
fundamental  pathological  difference  between  at  least  a  certain  Duml>er  of 
the  different  types  wiiich  are  described.     At  the  present  time  the  weight  of 
opinion  is  with  the  former  hypothesis. 

The  classification  of  the  primary  muscular  atrophies  at  present  adoptetl, 
even  taking  the  view  that  we  have  several  distinct  jxithologit^l  forms  to 
deal  with,  is  far  from  satisfactory.  In  oixier  to  present  the  subject  in  its 
fullest  cliuiial  as[H?ct,  it  is  necessary  to  follow^  it.  The  dissimilarities  and 
likenesses  of  the  various  types  can  in  this  way  be  made  clearer.  It  is  t^H 
be  distinctly  understood  that  this  classification  is  purely  tentative. 

The    VanoiiA  Types  of  Myopathic  Alrophies. — I.  I*seud<>-hypertrophic 
muscular  paralysis.     II.   The  juvenile  form  of  muscular  atrophy  (Erb)^! 
HI,    The   facio-seapulo-hnmeral   form   (Landouzy-D^j6rine   type).      It   \s^M 
universally  admitted  that  the  above  types  are  purely  primary  muscular'^ 
affections. 

A  type  of  muscular  atrophy  now  commonly  described  as  the  "  peroneal 
type"  has  been  variously  described  by  diifereut  authorities,  a  few  contend-, 
ing  that  it  is  myelopathic,  others  that  it  is  neuropathic,  while  still  other 
rank  it  among  the  myopathies. 

Leyden  and  Mobius  describe  what  is  called  the  "hereditary  t>'])e," 
— an  apparently  unnecessary  subdivision,  as  heredity  is  common  to  aU 
mvonftthies.  4 
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Transitional  forms  of  the  different  types  are  not  iinoommon.  Cases  in 
diSereot  meinl)ers  of  the  same  family  have  been  described  where  two  and 
eren  three  different  ty]jes  have  been  seen. 

PSEUDO-HYPERTROPHIO   MUSCULAR  PARALYSIS. 

Synonymes. — Muscular  pseudo-hypertrophy  ;  Lipomatoua  muscular 
itrophy;  Lipomatosis  luxurians  muscularis  pnigressiva  (Heller). 

Pseudo- hypertrophic  muscular  paralysis  is  a  disease  of  childhood. 
Qises  of  what  we  now  know  to  he  exauiples  of  this  disease  were  described 
i^rarly  as  1830,  and  a  marked  example,  as  it  affects  families,  was  described 
bv>rer}'ou  in  1852.  The  first  true  clinical  description  was  given  by  Dn- 
chcDne.  So  complete  was  this  description  that  little  or  nothing  has  been 
•dded  to  the  sjTnptoraatoIogy  since  that  i>enmL 

Etiologry. — ^We  have  no  pi*ecise  knowledge  as  to  what  are  the  essential 
cnns  of  this  disease.  We  know  that  it  begins  ustially  Iwtweeu  the  ages 
of  two  and  eight,  and  that  it  is  more  commonly  observed  in  males  than  in 
females. 

It  is  probable  that  in  exceptional  cases  signs  of  the  disease  may  lie 
Dotioed  oven  as  early  as  the  first  year,  if  looked  for.  Very  rarely  does  it 
ippear  ao  late  as  at  the  age  of  puWrty.  It  is  asserted  that  tlie  disease 
rnnaamnch  milder  course,  and  that  it  is  later  in  making  its  appearance, 
in  females  than  in  males. 

In  a  majority  of  the  cases  the  influence  of  heredity  is  apparent,  often 
to  a  very  remarkable  extent.  Meryon  relates  an  instance  whore  eight 
brothers  die<l  of  the  disease.  In  this  family  all  the  daughters  es</aped. 
In  mme  fam'ilies,  on  the  other  hand,  the  disease  appeare  to  affect  only  the 
females.  Again,  numerous  family  cases  have  been  observed  wtiere  lx>th 
fieii^  have  suffered.  The  morbid  inheritance  is  always  through  the  raot[ier. 
The  disease  is  transmitted  by  her  without  her  being  affected.  The  malady 
nay  be  c<;)ngenital  and  not  hereditary. 

Bymptonos, — Some  form  of  motor  weakness  is  generally  the  first 
symptom  which  attracts  the  parents'  attention.  In  numbers  of  cases  the 
^^  difficulty  notictnl  was  inability  of  the  child  to  climb  staii's  withmit 
pulliug  himself  up  by  holding  on  to  the  balusters.  Simultaneongly  with  the 
fntftor  weakness,  or  more  frequently  some  time  afler  its  apiK?arauce,  there  is 
**otio<«d  an  hyixrtrophy  of  certain  muscular  groups. 

The  calf-muscles  undergf)  this  change  more  frequently  and  to  a  greater 
Extent  than  any  other  set  of  muscles.  The  measurement  of  the  calves  of 
•children  under  ten  years  often  exceeds  that  of  the  calves  of  wel!-develoi>ed 
•diilts. 

The  8])inati  ai*  probably  next  to  the  calf-muscles  those  which  are  most 
*Hqnently  found  hypertrophied. 

The  deltoids  are  often  found  in  an  hypertrophied  condition.  A  few 
^fn-s  have  been  recorded  where  all  the  muscles  of  the  shoulder-joint  were 
hypertrophied. 
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The  biceps,  tncci>s,  latissimiis  dorsi,  and  sterno-raastoids  have  been 
ftnind  hyiKTtrophicni  in  dtlfcrent  cases.  Tlie  toiiiporals,  the  massetcrs,  and 
tlie  muscles  of  the  tongue  have  been  found  to  liave  undergone  the  same 
change. 

With  the  exception  of  the  pectorals,  all  the  voluntary  muscles  of  the 
body  were  found  by  Dnehenne  in  one  case  to  be  hypertrophied. 

The  musf'tilar  l]y])ertrophy  eventually  d ieiap|>ears,  and  is  suceeixled  by  an 
atrophic  condition  of  the  muscles.  This  change  occurs  earlier  in  the  hyj)or- 
trophied  muscles  of  the  upper  extremities  than  in  those  of  tlie  lower.  The 
rans<'les  of  the  calves  are  usually  the  last  to  undergo  atrophy. 

The  atrophy,  however,  is  freciueotly  the  primary  [vatholngiral  change. 
This  is  especially  noticeable  in  the  muscles  of  the  Iruuk  and  upper  extremi- 
ties. The  pwtorals  are  genei-ally  the  first  to  show  signs  of  wasting,  and,  as 
a  nile,  it  attains  a  grejiter  degree  in  this  group  tfian  in  any  other. 

Next  in  order  in  degree  of  wasting  are  the  latissimus  dorei,  the 
trapezii,  the  sen*atus  magnus,  the  extensors  of  the  back,  and  tlie  muscles 
of  the  thigh.  All  the  voluntary  musclffs  may  benjme  atrophied.  As  a 
rule,  however,  the  small  muscles  of  the  hand  escajje. 

The  contrast  between   pseudo-hyiK?rtrophie  j>aralysi3  and   progressive 
muscular  atrophy  (myelopathic)  is  usually  very  marketl.     In  the  former 
the  small  muscles  of  the  hand  escape,  Avhile  in  the  latter  the  disease  usuallvj 
I^egius  in  these  muscles.  m 

Tlie  posture  and  gait  of  patients  with  pronnuncxx!  psen  do-by  pert  rophio 
jmralysis  are  verj"  characteristic.  When  standing,  the  alxlomen  projects 
forwartl,  and  the  hollow  of  the  lumbar  verti'brie  is  greatly  exaggerated. 
The  buttocks  are  slightly  thrown  back,  wliile  the  shoulders  greatly  project 
backward,  forming  the  secondary  compensatory  ctu've  for  the  lonlosis.  A 
plummet  let  fall  from  the  spines  of  the  upper  dorsal  vertebne  will  fall 
considerably  Ix'hind  the  sacnim.  The  patient  stands  with  the  feet  phmted 
widely  apart.  If  an  attempt  is  nwide  to  bring  the  feet  together  or  tQ^ 
straighten  tfie  trunk,  the  child  at  once  falls  forwaixl. 

The  cause  of  the  lordosis  is  the  weakness  of  the  extensors  of  the  bij 
When  tlic  patient  sits,  his  lordosis  disnpjiears,  and  in  those  ctises  where  he  t^ 
no  longer  able  even  to  walk  or  stand,  the  spine  becomes  convex,  from  wcak-^ 
ness  of  the  extensors  of  the  back. 

The  gait   in   psondo- hypertrophic    paralysis  is  of  a  peculiar  swaying 
chamcter.     Tlic  body  is  thrown  to  the  side  of  the  active  limb,  so  as  to     * 
bring  the  centre  of  gravity  over  eacli  foot.     The  passive  leg  is  thus  en- 
abled more  easily  to  be  swung  around.     The  cause  of  this  M'addling  gait  is 
the  weakuess  of  the  extensors  of  the  hip.  ^m 

A  very  characteristic   symptom  of  this  disease,  first  pointed  ont  bv^B 
Gowers,  is  the  way  in  which  the  patient  raises  himself  from  the  horixontal 
to  the  vertical  jjosltion.     Owing  to  the  weakness  of  the  extensors  of  the 
knee,  the  jiatient  has  to  place  his  hands  on  the  lower  part  of  the  thighs  and 
gradually  raise  himself  upward  by  this  assistance.     If  the  degree  of  weak- 
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Illy  slight,  he  mav  be  able  by  a  single  ctfort  to  stmigbtcn  hh  trunk, 
uess  is  ctmsklerablo,  he  lias  gradually  to  raise  his  baud:*  placed 
on  the  thighs  one  above  the  other  uutil  they  ivavh  the  upper  part  of  the 
tbigfa^and  then  by  a  final  eifort  he  assumes  the  erect  jwsitioa.  Where  there 
bad\'anced  weakness  of  the  exteusoi-s  of  the  knee,  even  with  this  mantty- 
vre  be  cannot  raise  himself  from  the  floor.  The  writer  lias  had  a  case  under 
observation  where  the  patient  was  miable  to  mise  himself  with  his  hands, 
bat  by  plaeing  his  chin  on  the  erl^e  of  the  chair  he  etlected  his  purpose 
through  the  action  of  the  mns<-les  of  the  neck.  Cases  of  this  diseiLse  are 
mrt  with  where  this  characteristic  way  of  rising  from  the  fltmr  is  not  seen. 
The  extensors  of  the  thigh  not  having  suffered,  the  patient  is  able  to  rise 
from  the  recumbent  position  in  the  usual  way. 

When  the  disease  is  advancetl,  certain  deformities  set  in,  as  the  result 
of  muscular  contraction.  In  tlie  upper  extremities  it  is  common  to  see  the 
bicrp*  so  ccmtra<*te<l  as  to  prevent  the  extension  of  t!ie  arm.  The  knee- 
jttiuts  tHMxnne  stiff  also  from  contraction  of  the  flexors. 

Ciuitniction  of  the  muselw  of  the  calf  is  frequent.  This  contraction  is 
»  marked  in  certain  cases  that  the  patient  is  unable  to  put  his  heels  to  the 
gpoimd. 

Elec^cal  Reactions,  etc. — Even  in  the  early  stages  of  the  disease 
thffp  is  usually  a  distinct  lowering  of  the  muscular  irritability  to  both 
farailism  ajul  galvanism.  In  theadvantxHl  stages  this  is  still  more  markwl. 
Greatly  hy|»ertPopliied  muscles  respond  but  feebly  to  both  currents. 

CWs  have  lieen  repirtwl  where  little  change  has  been  notia'd  in  the 
elccfncal  reariinns  through  the  whole  course  of  the  disease.  The  reaction 
of  (Ipgeneration  is  never  present. 

The  me<'hanieal  irritability  is  usually  ranch  decreased.  Fibrillary  con- 
tradions  do  not  wcnr. 

Gerliardt*  describes  a  case  where  there  was  constant  tremor  in  the 
wtrcmities. 

The  knee-jerk  usually  disappears  entirely  as  the  disease  advances.  It 
I  c(*mmon  for  patient-s  to  complain  of  coldness,  especially  in  the  lower  ex- 
'rfmiftes,  but  usually  measurements  of  temperature  are  negative.  Sensation 
^^  always  normal.     There  is  seldom  any  vesical  or  reetal  failure. 

CompUcatione, — Exceptionally  symptoms  of  mental  weakness  are  seen. 
"  es^phul  re]xirts  a  case  complicated  with  paranoia.  In  many  cases  it  has 
**ea  notitxHj  that  the  |>atients  have  been  late  in  learning  to  sjieak.  Diffi- 
llty  of  g[x^ch  (pseudo-aphasia)  is  also  an  ocoisional  defect. 

Epilepsy  and  irregularities  in  the  size  and  shape  of  tlie  skull  have  been 
^escriljcd.  Vigouroux  au<l  Buss  have  descrilxKl  a  case  where  there  were 
*l3o  present  symptoms  of  Thomsen's  disease. 

Cases  of  psendo-hypertn^phy  of  muscles  with  optic  neuritis  and  atrophy 
the  disk  have  been  noticcil. 
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Cardiac  liypertrophy  without  valvular  lesiou  has  been  said  to  occarJ 
Diabetes  insipidus  lias  been  obgerve<l  in  a  minil»cr  of  cases. 

Pathological  Anatomy .^ — The  pathologiml  changes  in  the  muscles  in 
pseudo-hvpertrophic  paralysis  are  very  marked.     We  find  (1)  changes  iai 
the  muscular  fibres,  (2)  changes  in  the  muscular  counective  tissue,  and  (3) 
change's  in  the  amount  of  fat-tlei>osition  in  the  muscles* 

Before  death  the  pseud o-hypertrophic  condition  has  generally  almoeki 
entirely  disappeared,  so  that  it  is  rare  to  find  any  mus<*le  actually  increased 
in  volume.     The  mu.sclcs    present  a  pale  yellowish  color,  and  are  with 
difficulty  distinguishable  from  masses  of  fat.     It  is  only  on  careful  micro- 
scopic examination  that  we  ran  be  aljsolutely  certain  of  the  presence  of 
muscular   fibres.     The   muscular   fil>rr.'S   present   great  diversity   in   theif' 
breadth,  some  fibres  being  found  which  are  extremely  narrow,  while  others 
are  seen  to  have  about  the  normal  diameter.     All  degre<?s  of  variation  be- 
tween thc^c  two  extremes  are  to  be  made  out,  even  in  one  muscle.     Hj'per- 
trophicd  fibres  are  never  seen  pt^st  mottcm.     The  smallest  fibres  are  foandl 
in  those  mostly  replacc^l  by  fat.     Single  muscular  fibres  vary  frequently  iaI 
their  bremlth.     The  transverse  striation  may  be  apparent,  but  it  is  frequently  j 
lost  through  granular  and  hyaline  changes. 

Increase  in  the  nuclei  of  the  afTected  muscles  has  been  noticed  in  sofotj 
cases.  Increase  in  the  connciiive  tissue  is  invariably  found.  The  amount 
of  fat  between  the  muscular  bundles  and  eonnective-tissue  fibres  varies  con- 
siderably. Usually  it  is  very  great,  but  ooeasionally  it  is  only  slights.  In 
the  former  case,  if  we  examine  a  muscle  which  is  in  an  advanced  stage  of 
the  disease,  we  shall  find  numerous  large  fat-cells,  while  in  other  musclefl^.l 
only  begirming  to  suffer,  the  fat-cells  will  be  few  in  number. 

Nervous  St/ntem. — In  all  the  trustworthy  recent  examinations  of  th*? 
spinal  cord  no  changes  of  any  signifii-aucehave  Ixk»u  found.  The  remaining 
jKtrtions  of  the  central  and  peripheral  nervous  system  have  been  like 
found  normal. 

The  pathological  changes  in  pseudo-hypertrophic  muscular  paraly«s 
may,  then,  be  summarized  as  follows  r  1.  Changes  in  the  breadth  and  con- 
tour of  the  muscular  fibres,  2.  Increase  in  the  intermuscular  connective 
tissue.     3.  Fatty  infiltration  of  the  muscles. 

Pathologry. — It  follows  from  the  post-mortem  changes  that  pseudo- 
hy|>ertrophic  paralysis  is  essentially  a  muscular  disease, — a  true  myopathic 
atrophy.  There  are  differences  in  opinion  as  to  how  this  atrophy  of  the 
muscular  fibres  is  brought  about.  Some  ctmtend  that  the  first  change  is  a 
primary  myositis,  and  that  the  increased  connective-tissue  formation  andj 
conscfpient  atrophy  of  fibres  constitute  a  later  manifestation. 

The  weH-knowu  congenital  nature  of  tlie  disease  points,  however,  very 
strongly  tt>  its  l>eing  primarily  due  to  the  connective-tissne  changes.  Tlw 
atrophy  of  the  muscular  fibres  is,  aecivrding  to  this  view,  the  direct  result 
of  the  increase  of  interstitial  tissue.  The  formation  of  fat,  to  which  the 
present  name  of  tlie  disease  (pseudo-hypertrophy)  really  owes  its  origin^  ifl 


PRIMARY  MUSCflTLAR   ATROPHIES. 


817 


aerelyan  evidence  of  the  lawered  state  of  vitality  of  the  tissues  concerned, 
aad  forms  no  essential  part  of  the  disease. 

Tberi'  is  an  en*or  in  develo]>ment,  an{l  that  error  consists  in  a  tendency 
to  excessive  grtjwth  of  the  muscular  connective  tissue. 

Why  the  disease  should  affi-rt  mainly  the  male  mpmhci^s  of  a  family 
remains  unexplained,  as  do  many  other  phenomena  in  connection  with 
iniientanoe. 

THE  JUVENILE  TYPE  OF   PRIMARY   MUSCULAR   ATROPHY. 

This  t\'pe  of  myoimthic  atrophy  is  now  commonly  known  as  **  Erb's 
juvenile  form."  There  is  some  dilTcreuec  of  opinion  as  to  whether  it 
ihoald  be  deacnbed  aa  a  distinct  form  or  not.  Gowers'  considers  that  this 
iinot  necessary.  Hitzig'  and  Sachs'  in  two  excellent  pai>ers  advance 
strong  rea^ions  for  its  separate  consideration.  Hitzig^s  reasons  are  based  on 
{nUiological  gronndi*,  while  those  of  Sachs  arc  frtuu  tlie  clinical  side. 

As  this  form  has  not  as  yet  been  descrilxxl  in  this  country",  except  by 
the  writer,  I  will  here  give  a  brief  aocoimt  of  a  case  which  formed  the 
Bibject  of  a  clinical  lecture  delivered  by  me  in  June,  1884  :* 

The  patient  at  the  time  the  following  histoiy  was  ol>taiue<l  was  twenty- 
ooe  years  of  age.  His  occiii>ati<»n  was  that  of  a  farm-laborer,  and  his 
«»«iiplutnt5  were  of  weakness  in  the  Ijack  and  legs  of  three  years'  standing. 
ije  had  never  Buffered  from  any  serious  illness  previous  to  the  onset 
<)(  this  weakness.  He  attributed  his  tn:>uble  to  a  fall  which  he  received 
«i  months  anterior  to  tlie  above  complaints.  It  was,  however,  aflerwards 
•gQertaiueil  that  for  some  time  previous  to  this  he  disliked  going  up-stairs, 
btome  he  found  it  botli  difficult  and  tiresome.  No  history  of  hercilitary 
itrophy. 

In  the  upper  extremities  there  was  a  marked  contrast  between  the  well- 
dewlo[M*d  must^-les  of  the  forearms  and  tlie  atrophied  ones  of  the  upper 
inns,  the  circumfen'nce  of  the  thickest  part  of  the  upp^r  arms  l>eing  an 
inch  less  than  that  of  the  corresponding  part  of  the  forearms.  At  the 
tllidcest  part  of  tlie  thighs  the  circumference  was  an  inch  less  than  at  the 
thipJiest  part  of  the  legs.  In  the  upper  part  of  the  body  the  following  raus- 
da  were  greatly  atrophiwl :  the  pectorals,  especially  in  their  CDst^i-stenial 
part*,  the  h»wer  lialf  of  each  trapezius,  the  rhonibcjids,  the  latissimi  and 
l^e  whole  group  of  spinal  extensors,  and  the  triceps  and  the  brachial  is 
intlrtis  of  each  side.     The  biceps  of  each  arm  was  atrophied  and  contracted. 

The  coRico-brachialis,  tlie  supra-  and  infra-spinati,  the  deltoids,  as  well 
*-*all  the  forearm  and  hand  mnscles,  were  found  well  developctl.  In  the 
Wer  limbs  the  glutcei  and  ilio-ps4MJs  were  in  a  state  of  more  or  less  marked 


'  DiMttie*  of  the  Xenrout  Syitetn,  Amer.  ed.,  p.  896. 

'Brrlin.  Kiln.  Wochenschr*,  1888,  Nm.  25,  84^  86. 

•New  York  MedicAl  Journiil,  December  8  nnd  16,  )888. 

*  A  full  description  of  thit  case  will  be  found  in  the  Canada  Lancet  for  September, 
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atrophy.  The  quadriceps  of  each  thigh  was  found  more  extensively  atn>- 
pliied  than  any  other  muscular  group  in  the  lower  extremities.  The  right 
peroueals  were  slightly  atfeeted,  while  the  left  were  normal.  There  was 
slight  hyjx^rtruphy  of  the  calf  muscles. 

All  the  atrophied  muscles  were  firm.  No  fihriJlary  twitchings.  Knee- 
jerks  ahseut.  1^'spouse  to  induced  current  hardly  perceptible  iu  the 
oiarktxily  wasted  muscles.     No  reaction  of  degeneration. 

Unfortunately,  the  subse(juent  history  of  this  imp<jrtant  ta-se  is  un- 
known. 

The  prominent  cliniL-al  featui'es  of  this  form  of  atrojihy,  which  are  well 
illustratetl  in  the  above  ease,  are:  (1)  Tlie  time  of  life  at  which  it  begins, 
wliieli^  is  usually  before  the  fifteenth  or  twentieth  year.  In  this  jmrticular  it 
dillers  IVom  pseudo-hypeiirophy,  which  i«  practically  a  congenital  affection. 
(2)  The  atrophy  is  limited  to  a  jjarticular  group  of  museles, — in  the  upper 
extremities,  to  the  shoulder  and  tip|)er-arm  muscles  priucipiUly  ;  in  the 
lower  extremities,  to  the  glutesd  and  tliigh  mus<les.  The  nuisdea  of  the 
forearm,  of  the  hand,  and  of  the  legs  i"emain  normal,  or  may  even  be 
slightly  hyi)ertr()pliied.  Hyjiertrophy  is,  however,  not  the  rule,  Lif 
tosis  may  oeciir.  There  is  an  absent:*  or  a  diminution  of  the  kuee-Je 
This  loss  is  more  marked  when  the  quadriceiB  is  the  seat  of  wastbg* 
There  are  no  fibrillary  twitohings.  There  are  ouly  quantitative  changes  b 
the  electrical  rexw'tiuns.     The  disease  may  l*c  heretlitary. 

Clinically,  the  diifcrence  between  i)sendo-liyi>ertrophy  and  Erb's  juve- 
nile form  may  be  said  to  be  as  follows:  (1)  Pseudo-hypertrophy  oocurs 
earlier.  (2)  The  localization  of  the  atrophy  is  ditJereut.  Such  ditferenoes 
are  surely  not  sufficient  grounds  for  making  two  distinct  clinical  eotitica. 
If  the  results  obtained  by  Hitzig  (op.  cit)  prove  to  be  true  of  all 
we  sliall,  however,  have  sufficient  reason  to  consider  tliese  forms  as  dm 
tinet  nuisinilar  atrophies.  Hitzig,  from  examination  of  the  musc'lcs  in  thr 
undoubted  eases  of  juvenile  atrophy,  comes  to  the  conclusion  that  the 
prinnary  change  is  an  increase  in  the  muscular  fibres  from  jwirenchyi 
inflammation.  He  further  maintains  that  tht^re  is  no  hypeq>lasia  wl; 
of  the  interstitial  tissue. 

Lipomatosis  occurs,  he  says,  after  the  disapi>earance  of  fibres,  throe 
their  mutual  compression,  and  is  never  primary. 


THE  FACIO-SCAPULO-HUMERAL  TYPK  OF   PRIMARY  MUSCCLAR 
ATROPHY:    LAND0UZY-DKJI:R1NE  TYPE. 

Clinically,  this  fjrm  may  be  said  to  be  similar  to  Erb's  juvenile  ^-ariijly, 
with  the  addition  of  atrophy  of  the  museles  of  the  face. 

In  the  eases  of  this  tyjie  the  atrophy  usually  begins  in  the  mwscJ« 
of  the  face  and  at  a  very  early  age.  Commonly  both  sides  of  the  face  are 
affected,  it  being  exceptional  to  find  unilateral  atrophy.  One  side  mav 
suffer  a  considemble  time  l>efoix?  the  other.    The  wasting  of  the  muscles  of 
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fci-e  gives  rise  to  a  peculiar,  and,  it  is  suit!  by  I^ndouzy  and  DfTj^ritie,  a 
^bai»etenstic,  expression.     To  it  they  apply  the  term  "  rayo|>tithitT  iacc." 

The  orbicularis  oris  is  constantly  atFected,  and  in  conse<:|ueuce  the  lijis 
*ft  sejiarated,  and  when  thickened,  as  they  often  are^  we  see  the  "tapir 
HKHitli''  of  the  authors  just  quoted. 

There  is  obliteration  of  the  naso-iabial  furrow,  from  atrophy  of  the 
argoroatici.     The  orbicularis  paljiebrarum  of  both  sides,  the  frontalis,  and 
"Mhe  btieciuators  suffer  also.    The  levators  of  the  angles  of  the  mouth  usually 
«snpe, 

Tlie  atrophy  of  the  shoulder  and  upper-arm  muscles  corresponds  in 

particular  with  that  found  in   Erb's  juvenile  form,  an<l  hence  does 

*«K»t  require  any  special  descT-iptioiL     Atrophy  of  the  muscles  of  tlie  lower 

^itPpmities  is  al^o  frequently  present.     In  Imih  the  up|>er  and  the  lower 

?jtremities  e*intraetnres  are  fre<|uent,  oc<.^sionally  to  an  extreme  degree. 

Landouzy  and  D(^j6rine'  describe  a  ease  of  myopathic  atrophy  of  this 

r;ypc  where  tlie  tongue  also  was  affected.*  The  atrophy  iipprartHl  firat  in  the 

;ATm$  and  shoulders,  later  in  the  tongue,  and  still  later  in  the  face. 

Fibrillary  twitchings  are  abscait.  The  muscles  react  to  both  the  faradic 
Sk,XT^  the  galvanic  current  in  propurtion  usually  to  the  amount  r>f  atrophy, 
TTiepe  is  no  reaction  of  degeneration.  Tjandouzy  and  D^jY^rine  report  an 
^HCltopciy  on  a  case  of  this  variety.  The  ajjpearauces  were  those  of  a 
pc^mar}'  degeneration  of  the  must^los.  There  Wiis  veiy  slight  increase  in 
ttl^c  amount  of  connective  tissue  and  fat. 

This  tyj-H?  of  atrtjphy  is  very  rare.  The  only  case  up  to  the  prcsent 
^uac  ix'jiorted  in  America  is  by  Osier.* 

4 

THE  PEKONEAL  TYPE. 

The  disease  genomlly  sivows  itself  at  an  early  age.     Charcot,  liowever, 

^^»eril>e8  two  cases  in  fcmak«  where  the  first  symptoms  were  notiectl  at  the 

•8«$  of  fourteen  and  fiftwn.     A  very  exceptional  case  is  reported  by  Osler,^ 

^bere  the  disease  made  its  appearance  at  the  age  of  forty-seven.     Accord- 

^^  t4i  Charcot,  the  frtllowing  is  the  course  of  the  atropliy.     It  ^hows  itself 

«t^  in  the  peripheral  mus<:'les  of  the  lower  extremities,  usually  in  the  ex- 

^■Hi^^rs  of  the  great  toe,  and  afterwanls  in  the  common  extensor  of  the  toe 

•■Ud  penuieal  group.     The  aljtive  is  the  orrler  usually  noticed  by  the  parents 

^f  tbe  child,  but  it  is  not  unlikely  that  tlie  small  mnsc^les  of  tlie  fijot  are  the 

wnt  to  undergo  degeneration.    The  calf  muscles  are  later  in  being  involved. 

*hc»  rausclcj?  of  the  thigh  suffer  still  later,  and  the  first  of  these  to  exhibit 

**'""*  of  atrophy  is  usually  the  vastus  internus.     The  adductors  generally 

From  two  to  five  years  after  the  beginning  of  the  atrophy  in  the 


»  R<>vue  de  Medecine,  1886,  p.  1004. 

*  AniericRn  Jnumal  of  the  Medical  Sciences,  September,  1889. 

'  Un  Heredity  in  Progivssivu  Muscular  Atrophy,  as  iiluitrated  in  the  Farr  Family 
ofVtnnont,  Archives  of  Medicine,  1880. 
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feet  and  legs,  the  hands  show  signs?  of  n  similar  degeneratioTi.  The 
muscles  to  l>e  affw-ted  are  those  of  the  thenar  and  hypothenar  eminences  a 
the  interossei.  After  the  intrinsic  museles  of  the  hand,  the  extensors  of 
the  forearm  snfier.  The  pronators  and  Biipinatora  are  affected  later.  In 
Charcot  and  Marie*s^  eases,  five  in  noraber,  the  supinator  longus  escaped, 
and  also  the  muscles  of  the  upp<^r  arm,  shoulders,  neck,  Iwxly,  and  face. 

J.  Hoffman  *  reports  a  case  where  the  extension  upward  of  the  atniphy 
was  much  grciiter  than  in  any  causes  heretofore  rejiorted.  The  pronators 
and  supinators  were  atrophic,  as  well  as  the  muscles  of  the  shoulder.  A 
second  case  by  the  same  author  showed  traces  of  atrophy  in  the  muscles  of 
the  shoulder  and  the  face.  It  follows  from  these  observations  that,  as  in 
ordinary  myripathies,  the  entire  volnntarj  muscular  system  may  become  in 
some  cases  eventually  involved. 

Hypertrophy  has  never  been  observed. 

The  atrophy  and  consequent  muscular  weakness  proji^ress  together. 

Fibrillary  contractions  are  coihmon,  especially  in  the  muscles  of  the 
hand,  but  are  never  so  marked  as  in  the  ordinary  form  of  muscular  atrophy 
of  spinal  origin. 

The  idio-miiscular  contraction  to  percussion  is  diminished  even  in  muscles 
which  do  not  present  any  atrophy  or  weakness. 

A  very  noticeable  feature  in  nearly  all  the  cases  of  this  trpe  hitherto 
descrilxKl  is  the  presence  of  the  reaction  tif  degeneration.  Charcot  and 
Marie,  Ormerod/  Schultze,*  Miiller,*  Tooth,*  and  Sachs/  all  report  case* 
where  there  was  tlic  nxiction  of  degeneration.  Shooting  pains  in  the  n^ion 
of  the  affected  muscles  have  l)een  observeil  in  a  few  ca'rcs.  Cramps  of  the 
muscles  of  the  thighs  are  described  by  Charcot  and  Marie.  Anaesthesia 
and  hyperasthcsia  are  also  exceptional  symptoms. 

A  remarkable  series  of  cases  affecting  many  members  of  a  family  is 
described  by  Herringham.*  In  all  these  cases  the  affection  was  in  the 
daiightcr*s  s<^ns.  In  the  first  case  of  tliis  series,  which  is  the  only  one  fully 
described,  the  atrophy  first  showed  itself  in  the  pc^roneals,  and  later  affected 
the  thenar  aud  hypothenar  eminences  and  the  interossei.  The  reaction  of 
degeneration,  which  was  absent  at  first,  made  its  appearance  later,  both  in 
the  musc^lcs  of  the  arms  and  in  thc>se  of  the  legs.  Fibrillari'  tremops  were 
prescuit  in  the  affected  muscles  and  in  a  number  of  those  apparently  healthy. 

As  already  mentioned,  there  is  a  difference  of  opinion  a.*?  to  the  natiinp 
of  this  form  of  muscular  atrophy.  Saclis  and  Hoffman  look  upon  it  as  dw 
to  spinal  changes.     The  former  considers  it  due  to  degenerative  changt*  in 

*  Bavue  de  M^det'ine,  «ixi<}me  uniiM,  p.  97. 

*  Archiv  fur  Psycbiutrit'  uud  Nerveakmnkliyiteo,  Baod  xx,  S.  686. 

*  Brain,  vol.  vii.  p.  334. 

*  Ueber  den  mit  Hypcrtniphie  vi?rbunden«ti  progressiven  Miukelschwund,  etc.,  18B8. 
^  Zur  Einloltung  ia  die  Elektrotherapie,  Wiesbaden,  1885. 

*  Brain,  July,  1887. 
'  New  York  Medical  Journal,  December  15,  1888- 

*  Brain,  vol.  xi.  p.  230, 
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tiie  ganglion-oells  of  the  liimlmr  cord.  Hofftnaii,  of  embrj-ological  grouodsj 
1>  inclined  to  think  that  these  changes  are  of  a  molecular  cliuracter,  and 
iViat  thcv  lead  to  secondary  changes  in  the  nerves,  beginning  jGrst  in  the 
^rripheral  parts.  For  it  he  propf>ses  the  name  prc^ressive  neurotic  miis- 
«okr  atPLiphy.  Tooth  and  Schtiltze  are  of  the  opinion  that  the  disi^a^^e  is 
oneof  ner\*e-degeneratiua.  The  only  autopsies  published — three  in  num- 
ber—showed  extensive  nerve-degeiierdtion,  especially  in  the  most  peripheral 
jurts,  together  with  an  ascending  degeneration  which  involved  the  columns 
ofGoU. 

Those  who  consider  it  to  be  of  primary  myopathic  origin  are  in  the 
Biiiiority. 

It  is  highly  probable  that  we  may  have  a  peroneal  type  of  muscular 
atn^phy  due  to  spinal^  neuml,  or  muscular  chauges. 


IDE   HEREDITARY   FQRM   OF   PROGRESSIVE   MUSCULAR  ATROPHY 
(LEYDEN-ilOUIUS  TYPE). 

Leaden  aud  Mobius  describe,  under  the  head  of  hereditary'  progressive 
•Boecular  atrophy,  what  they  consider  a  distinct  clinical  variet)%  It  is 
€3lMricterized,  they  say,  besides  being  always  hereditary,  by  beginning 
^■■ually  iu  the  muscles  of  the  lower  extremities  and  the  back  and  eventually 
i  Kivadiug  the  muscles  of  the  up|>er  extremities.  The  atrophy  is  associated 
^•nth  hypertrophy  of  the  calf,  aud,  it  umy  be,  other  muscular  groujis, 

Harrington^  describes  fiileeu  cases  occurring  throughout  a  period  of 
«>i3e  hundred  aud  fifty  years  in  one  family.  Iu  all  the  atrophy  was  confined 
^o  the  muscles  below  the  knees  aud  elbows,  and  made  its  appearance  before 
^1»€  twentieth  year. 

fittchs  and  others  consider  that  there  is  no  sufficient  reason  for  the  crea- 
•i^JO  of  a  distinct  tyi>e  on  the  poiuts  laid  down  by  Leyden  and  MiJbius. 

As  hei-edity  plays  an  important  role  in  [jseudo-muscular  hypertrophy 

^«h1  also  in  Erb's  juvenile  form  and  the  iieroneal  type,  it  follows  tliat  no 

^' pecan  be  built  on  this  mere  fact;  and  as  to  the  parts  affcctcfl,  we  find 

^odmibted  examples  of  tlie  otlier  varieties  commcnciug  in  the  muscles  of 

^e  back  aud  le^^.     Harrington's  cases  are,  no  doubt,  examples  of  the  pero- 

■>^  type. 

BIAGNiJSia  OF   MYOPATHIC   ATROPHY. 

As  muscular  atrophy  occurs  from  cerebral,  spinal,  and  neural  changes, 
••  well  as  from  primary*  disease  of  the  muscles,  it  is  important  to  examine 
•nt*)  the  question  whether  it  is  |x>sssible  to  say  in  any  given  case  what  form 
^f  atrophy  we  have  to  tleal  with, 

1.  The  lyndhwtUm  bchceea  Primary  311/opaihy  mid  Atrophy  from  IHa~ 
*^^  of  the  Brairu — It  is  allegcfl  by  some  physicians  that  no  pronounced 
laugcular  atrophy  ever  results  from  purely  cerebral  lesions.     It  is  certainly 

*  American  Journifcl  of  Itisntiity,  quoted  iu  Jahrcsber.  L  ges.  Med.,  XXII.  Jahrgang, 
t>l6I. 
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a  very  rare  coudition,  if  we  exclude  the  slight  degrecf?  of  wasting  tl 
naturally  result  from  the  disuse  of  paralyzetl  ]mrts.     The  very  existcucc 
even  uf  a  trophic  iufliicucc  exerted  l>y  the  hmiu  i.s  denied  by  some. 

Qnincke*  reports  the  case  of  a  boy,  agetl  ftmrtoen,  who  was  suddenly 
taken  ill  witti  repe;itcd  tremors  iu  the  left  arm  and  baud.  After  some  time 
cramps  of  tlie  lefl  ]vj^  wei-e  notici-d,  and  after  a  particularly  violent  oouvul- 
siou  of  the  left  exti-emities  paralysis  followed. 

Recovery  of  the  leg  was  rapid,  while  the  arm  recoveret]  sIomIv  an«J 
incompletely  and  prcsenteil  cuusiderablc  tmccs  uf  atrophy.  Repeated  (»u- 
vulsive  attacks  followed,  and  about  two  months  after  the  onset  the  chiM 
died.  The  atrophy  liad  in  the  mean  time  increased  in  the  left  arm  mid 
hand,  and  there  were  distinct  tracvs  iu  tlie  left  lower  extremity.  Bcfv*a* 
death  tlie  pandyzod  parts  had  almost  eomjiletely  regained  their  power.  At 
no  time  was  there  a  trace  of  coutractni*e. 

On  section,  a  glioma  was  found  in  the  right  motor  an."ii.  There  was  in> 
pressure  exertcnl  by  it  on  the  internal  ciipsule  or  the  large  ganglia.  The 
spinal  cord  was  carefidly  examined  from  the  level  of  the  exit  of  the  seveutli 
cervical  nerves  iijjward,  but  no  change  whatever  could  be  detectcti  iu  the 
ganglion-cells  of  the  anterior  horns.  The  anterior  and  lateral  jn  ramidal 
columns  presented  no  traces  of  dcgeneratiou. 

Two  otiier  cases  of  a  similar  nature  arc  reported  by  Quincke,  where 
paralysis  of  the  extremities  was  alteudcd  by  mai'kt^l  atnjphy,  coming  on 
about  four  weeks  after  the  loss  of  power.  He  refers  to  two  additional 
ciLscs,  one  reported  Ijy  Burrcsi^  and  the  other  by  Gliky,*  where  marked 
atrophy  was  found  in  cerebral  tunioi'S. 

A  careful  examination  of  the  cases  referred  to  leaves,  I  think,  little 
room  to  doubt  tliat  we  may  have  a  muscular  atmphy  due  to  cerebral  causes 
solely..  In  all  the  cases  i*e|K>rted  a  tumor  was  found  implicating  the  motor 
area  or  its  immciliate  neighborhood  posteriorly. 

The  diagnosis  between  such  a  condition  and  primar}"  muscular  atrophy 
cannot  present  any  diffitrulty. 

2.  AVe  now  come  to  a  more  imjHjrtaut  point, — that  is,  the  diagniei^ 
between  a  muscular  atnji>hy  due  to  primary  disease  of  the  muscles  and  uae 
due  to  degeneration  of  the  ganglion-i-clls  of  the  anterior  horns,  or  Uif 
jyiarpumn  biivrccn  Mifopathic  am!  Mi/ehpathtc  3Imcuiar  Atrophy, 

The  typical  form  of  myelopathic  atrophy  is  the  disease  commonk 
known  as  progiXTSsive  muscular  atrophy  (the  Aran-Duchenne  or  thenar 
type).  Tliis  disease  nearly  always  begins  iu  i\\Q  small  muscles  of  llie 
hand  ;  it  is  for  this  reason  calletl  the  thenar  tyjie.  The  cases  of  myelo- 
pathic atrophy  which  begin  elsewhere  than  in  the  muscles  of  the  hand  an? 
very  few  in  number.  Myopathies  usually  begin  in  the  muscles  of  the 
shoulder,  iiicc,  or  back. 


*  Deutsches  Anihiv  f.  Klin.  M«l.,  vol.  xlii.  p.  492. 
'  Vlnliow-Hii-sdi,  JuhrTsbi?rk'htj  1877,  Bum]  ii.  S.  124. 

•  DeuLsches  Arciiiv  f.  Kliu.  iled.j  Band  xvi.  S.  403. 
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III  tlio  vast  mnjuHty  of  involopatliics  tlic  ili'fieDoratiou  involvf\s  the 
ffliite  matter  of  tho  vord  as  well  us  the  anterior  lioriis.  As  a  ivsiilt  of 
tbif  extensiou,  we  have  jjaresis  out  of  pro|iortioD  to  the  museuhir  wasting 
ind  hypertoiius  a<kle(l  to  the  symi^toins  of  the  atrf>|>hy.  Thefio  synii»toin3 
are  never  o!>serve<rl  in  true  myopathies.  Frt^queiitly  also  iu  niyehj|mtliie8 
bulbar  symptoms  make  their  app^-arauee,  from  the  extension  of  the  degen- 
erative proeess  to  the  m<.HluIIa. 

Tnie  myelojmlhie  atrophy  is  attenrlecl  by  the  reaction  of  degonerattou. 
In  myojMithie  atrophy  it  is  exceptional  to  find  any  eleetri<ral  ehuuge  other 
than  a  Jiminished  resi)onse  to  both  forms  of  current  Further,  in  myelo- 
jiBthic  atriipliy  fibrillary  twitehings  are  invariably  present,  not  only  in  the 
atniphieil  niuseles,  bnt  also  in  uiany  that  do  not  as  yet  show  any  \\a4jting 
whatever. 

Paiu  in  the  neighborliood  of  the  j<Hnts  in  the  affected  limbs  is  fix?- 
ijHfntly  complained  of  in  spinal  atrophy.  Iu  my  experience  it  is  excep- 
tional to  hear  of  any  such  complaint  in  primary  muscular  atrophy. 

Trophic  changes  are  frequent  in  myelopatliies.  They  do  not  occur  in 
myopathies. 

In  both  fomis  the  degeneration  is  esseutially  progiTssive,  l)ut  the 
downward  progress  is  much  slower  in  the  myojMithie  than  in  the  myelo- 
pmthic  variety. 

Hv|K*rtrop}iy  of  certain  muscles  is  the  nile  in  myojiathies.  It  has 
Dcvcr  been  describwl  in  myelo|>athies. 

Myojmthie  atrophies  begin  early  in  life,  in  the  vast  nmjorlty  of  eases 
belrirc  the  tenth  year,  while  myelopathies  uejirly  always  begin  aflcr  the 
twi'titieth  year. 

Hcre<lity  is  a  marke<l  fiiiture  in  my()pathies,  bnt  not  in  myelopathies, 
3.   The  DUujivma  between  Myopidhic  and  Xeuropathic  Airophi(^8. — The 
only  form  of  mnscular  atrophy  (the  jwroneiil  tyi>c  exclnded)  due  to  changes 
**l  the  nerves  that  may  Ijc  mistaken  for  myopathic  atrophy  is  tliat  which 
'feults  from  certain  cases  of  chronic  multiple  neuritis.     The  ukkIc  of  onset 
course  of  an  acute  or  subacute  multiple  neuritis  is  so  characteristic  that 
^lere  ia  no  danger  of  its  being  confiiundcd  with  the  disease  under  con- 
sideration.     In  ehn^nic   multiple   neuritis,  however,  tliei'e  may  l»e  a  time 
^'hen  tlje  rescmblan^^  is  marked  ;  bnt  tliis  resemblance  Ciinnot  be  for  any 
•^ngth  of  time  so  close  as  to  make  the  diagnosis  really  diflieult.     An  in- 
^luiry  into  the  causes  of  a  given  ca.se  of  chronic  multiple  neuritis  will 
'*€ftrlv  always  elicit  a  historj'  of  alcoholism  or  a  family  history  of  tiibercu- 
^0618.    Chronic  multiple  neuritis  is  never  hereditar>'.     Clinically  it  is  char- 
■kstcrined  usually  by  paralysis  nut  of  proi>ortion  to  the  atnjphy,  and  there 
*>iay  be  distinct  symptoms  of  ataxia.     Usually  there  are  marked  symptoms 
of  sensory  irritation.    It  is  in  tliose  cases  where  tlie  jmresis  is  slight  as 
^cwnpareil  with  atrophy,  and  where,  as  now  and  then  happens,  there  is  no 
^i«tinct  involvement  of  the  sensory  fibres,  that  the  diagnosis  becomes  at  all 
<iifficult. 
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When,  as  sometimes  hiipjK.'Ds,  degtinomtive  iitroptiy  of  the  nerves  exiais 
in  addition  to  aud  <.*ons<LM]^uent  on  a  true  niyt>|>athie  muscular  atropliy,  it  will 
in  many  cases  be  difficult  or  imjxjssible  to  api>ortion  to  each  factor  iijs  dae 
share  in  the  t*ausation  of  the  wasting. 

lu  this  conuection  it  will  be  appropriate  to  direct  attention  to  a  form  of 
degenerative  myositis  of  a  subacute  or  elironic  character  recently  described 
by  Seuat^^r*^ 

Here  there  is  markcnl  atrophy,  with  paresis,  but  there  are  no  sensory 
sympt<jms  except  great  tenderness  on  pressing  the  muscles.  This  symptom, 
together  with  the  clluical  course  of  the  disease,  will  be  sufficient  to  make 
the  diagnosis  clear. 

THE  PROGNOSIS  IN   THE    DIFFERENT  TYPES  OF   MYOl'AXmC 

ATROPHY. 

Tlie  pragnosis  in  all  forms  of  myopathic  muscular  atrophy  is  very  un- 
favorable. It  is  most  so  in  the  pseudo- hypertrophic  form.  If  tlie  |KitieDt 
should  attain  Iiis  twentieth  yt^r  l>efi)re  the  disease  is  verj'  pronounced,  there 
is  even  then  only  a  slight  hoiie  that  it  may  not  advance.  Gowers  says  that 
after  the  power  of  standing  is  lost  the  patient  will  not  likely  live  more  than 
seven  years. 

In  the  other  varieties  long  periods  of  arrest  of  the  d^enerative  prooes 
are  mnn^  common,  and  in  a  considerable  pro^wrtion  the  patient  may  attain 
to  an  advanced  age. 


THE  TREATMENT  OP   PRIMARY  MUSCULAR  ATROPHIES. 


In  all  the  forms  of  myopathic  atrophies  successful  treatment  is  out 
the  (piestion.  We  have  no  |>ositive  knowledge  that  any  drug  exerts  a  beiifS 
ficial  influenoe.  Arsenic  and  phosphorus  are  reoom mended,  but  in  a  dis- 
ease running  st>  prolongetl  and  various  a  courst*  it  is  ejvsy  to  Ix;  misleil  as  to 
the  action  of  such  agents.  Both  Duchenne  and  Erb  report  cases  of  ampst 
following  the  employment  of  electricity.  Massage  is  recommended  for 
patients  who  are  no  longer  able  to  walk.  In  families  with  a  predisposition 
to  atrophy  it  is  important  tliat  sufficient  exercise  Ix^  taken.  Excessive  exer- 
cise should  be  carefully  avoidinl.  It  is  que8tional>le  whether  the  use  of 
splints  or  plaster  bandages  does  not  do  more  harm  than  gootl. 
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FACIAL   HEMIATEOPHT. 

Facial  hemiatrophy  is  characterized  by  wasting  of  one  side  of  the  face. 
The  disease  was  first  accurately  descril)ed  by  Romberg  in  1855,  althongli 
cases  of  it  had  lx»en  rei>orted  many  years  previous. 

Causes. — The  disease  is  one  of  ehildliood,  usually  beginning  from  the 


1  Zeitschrifl  fiir  Klin.  Med.,  Band  xv.  S,  61. 


FACIAL    HEMIATROPHY. 


825 


ftli  to  the  twelllth  y^r.  It  la  very  mm  fur  it  to  begin  in  adult  life.  It 
is  not  henxlitary.  As  a  rult?,  no  exciting  miii>e  can  be  made  out.  In  a 
ecrtain  proportiun  of  eases,  liuwever,  an  apparent  exciting  cause  may  be 
traceable.  A  case  is  reeordetl  where  it  fcdluwetl  a  blow  on  the  orbit.  The 
case  reported  below  apparently  followed  a  frfjst-bite.  In  Romberg^s  fanunis 
case  facial  erysipelas  fuUowetl  by  neuralgic  pains  iimne<liately  prece<letl  the 
atrophy,  A  few  eases  are  on  reeoixi  where  it  set  in  after  some  one  of  the 
acute  infectious  diseases. 

SymptomB. — tiradual  wasting  of  one  side  of  the  face  is  usually  the 
first  symptom  observable.  It  is  n(»t  uncommon,  howcvefj  to  obtain  a  his- 
tory of  the  wasted  side  being  at  first  taken  for  the  normal  one,  while  the 
liealthy  side  ivas  supposed  to  be  hypcrtrophied.  Tlic  ^\'asting  may  l>egin 
iu  all  parts  at  about  the  same  time,  while  in  other  cases  it  may  begin  in  one 
j>articular  jiart,  generally  on  the  cheek.  It  gradually  extends,  and  usually 
involves  the  entire  lateral  half  of  the  face. 

The  atroj>hy  aflects  all  the  tissues, — skin,  sulx'utancous  tissue,  muscle, 
and  bone.  The  hairs  drop  out,  and,  if  there  be  any  left,  they  are  thinner 
and  less  pigmeuteil  than  those  of  the  liealthy  side. 

The  following  ease,  which  has  recently  been  under  the  writer's  observa- 
tion, may  be  taken  as  a  fairly  typical  one  of  facial  hemiatrophy  : 

A  boy,  aged  fourteen,  was  noticed  about  two  yeare  ago  to  have  the  two 
sides  of  the  face  unefjually  devcloiHxl.  This  asymmetry  was  considcrctl  by 
the  parents  to  be  owing  to  swelling  of  the  right  side  of  the  face.  After 
some  time  they  consulted  a  physician,  who  informed  them  that  the  differ- 
ence was  owing  to  wasting  of  the  left  side  and  not  to  swelling  of  the  right 
side.  Eighteen  months  previous  to  the  difference  being  noticed  he  was 
severely  fr*jst-bittcn  in  the  left  cheek  and  ear.     No  history  of  heredity. 

The  strikiug  difference  between  the  two  sides  of  the  fave  is  very 
inadequately  I'epresented  by  the  cut  on  the  following  page.  The  atrophy, 
it  will  be  noticed,  atTcctd  only  those  portions  of  the  face  wliich  are  iunervattHl 
by  the  two  lower  divisions  of  the  iifth.  The  skin,  the  sulK-utaneous  tissues, 
the  must^lcs,  and  the  bones  are  all  atrophied.  The  muscles  have,  however, 
sutfered  less  than  any  of  the  other  tissues.  The  skin  is  not  only  thinner 
on  the  waste<I  side,  but  it  also  has  a  paler  hue.  The  hairs  are  finer  and 
smoother  tlian  those  on  the  corresponding  parts  of  the  opposite  side.  The 
lower  jaw  is  not  only  thinner,  but  also  shortcT.  The  teeth  appear  to  be 
eciually  well  developed  on  the  two  sides.  It  is  difficult  to  estimate  the 
degree  of  pure  muscular  wasting.  It  is  certainly  not  very  marked.  The 
muscles  act  to  voluntary  impulses  as  well  on  one  side  a^  on  the  other. 

The  fallowing  is  the  result  of  reiwate*!  electrical  examinations.  The 
faradic  irritability  of  the  facial  nerve  is  normal,  being  fully  equal  to  that 
of  the  right.  The  res|)onse  to  faradization  of  the  muscles  of  the  left  side 
is  as  well  marketl  as  it  is  on  the  right  (normal  side).  The  response  to 
galvanization  of  the  left  facial  nerve  is  not  different  from  that  of  the  nerve 
on  the  right  side.     The  muscles  of  the  left  side  sliow,  however,  a  readier 
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response  to  gatvanizatiun  than  do  those  of  the  right.     C^onti'artion  is  or 
txitiied  on  the  left  fmui  oue  aod  a  half  miniami>6res,  while  it  takes  three 
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milliampftrcs  to  bring  out  a  similar  contraction  on  the  right.     There  is  t 
change  in  the  normal  formula  :  the  K.S.Z.  <  A.O.Z.  and  A.S.Z.     There 
no  increase  in  the  meehauieal  irritability  of  the  muscles  or  facial  nerve 
the  tell  side. 

Owing  to  atrophy  of  the  turbinated  bones  and  the  naiial  cartilage  on  '•^^^ 
left  side,  tlie  left  nostril  is  wider  than  the  right.  There  is  distinct  atm^i^l^J 
of  the  left  half  of  the  tougue,  more  marked  towai'ds  its  anterior  p^a*^- 
The  arches  of  the  jmlate  are  normally  and  equally  developed.  There  is-  *^" 
deviation  of  the  uvula. 

There  is  no  affection  of  any  of  the  special  senses.     He  sees,  hes^**^' 
smells,  and  tastes  as  well  on  the  lefl  side  as  he  does  on  the  right.     Then*? 
no  disturbance  of  eitiier  sujK-rfieial  or  deep  een.satiou  on  the  atrophic  sJ  ^^' 
Repcattd   raeasurenients   with  a   suriatx"   thermometer  and  a  ditferen*^'* 
calorimeter  have  failed  to  show  any  difference  in  the  teiiij.K'i*ature  of  '^'•^ 
two  sides  of  the  face. 

There  is  no  difference  in  the  size  of  the  globes  of  the  eyes.     Neither" 
tlicre  any  retraction  or  other  change  noticeable.     The  left  disk  is  norm-^ 
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The  secretion  of  saliva  aud  of  tears  is  not  lessened  on  the  left  side.  There 
is  no  atrophy  to  be  detectctl  elsewhere. 

Course. — Facial  ht-miatruphy  progresses  usually  until  it  has  attained  a 
considerable  degree,  and  then  remains  stationary  for  the  re-mainder  of  the 
patient's  life.  It  does  not  interfere  \vith  the  general  health.  The  terra 
**  pntgressive,"  which  is  sometimes  used  to  designate  it,  is,  therefore,  not 
strietly  correet. 

Pathology. — Many  theories  have  l^een  from  time  to  time  advaneixl  as 
to  the  nature  of  facial  hemiatrophy^  some  couteuding  that  it  is  due  to 
disease  of  the  symj^athetic,  others  looking  upon  it  as  an  alfeetiou  of  the 
fifth  nerve.  A  few  have  sought  to  explain  its  origin  on  the  hypothesis 
of  au  iuertiised  and  subsefjuently  contmeted  interstitial  tissue. 

The  only  full  and  satisfaetor)^  post-mortem  examination  ever  performed 
in  a  ease  of  facial  hemiatrophy  is  that  re|Ktrted'  by  Mendel,  of  Berlin. 
The  patient  was  a  woman  who  at  the  time  of  her  death  was  fifly-onc  years 
of  age.  The  atrophy  set  in  a  short  time  a^er  an  attaek  of  faeial  erysi^vclas 
at  the  twent}^-tifth  year.  The  wasting  involved  the  entire  faee,  the  anterior 
part  of  the  left  Iialf  of  the  tongue,  and  the  muscles  innerv'ated  by  the  left 
museuh>s|niial  nerve. 

The  following  were  the  changes  found  after  death,  which  was  eaust*d  by 
phthisis.  Proliferatincp  interstitial  neuritis  affeeted  the  entire  left  fiflh  from 
its  origin  to  its  terminations.  The  changes  wei*e  more  advanced  in  the 
seeoud  division  than  in  the  other  brauehes  of  the  n(*rve.  A  very  marked 
diffcrent'e  was  foimd  also  between  the  right  and  left,  deseending  roots  of  the 
fifth,  that  on  the  left  side  having  undergone  almost  eompleto  degeneration. 
A  similar  ehange  was  found  in  the  substantia  ferrugine^ij  the  nucleus  of 
the  so-called  trophic  root  of  the  fifth  nerve. 

The  examinaticm  in  tliis  case  jiroves  eonelusively  tliat  in  at  Icfist  certain 
cases  of  facial  hemiatrophy  we  have  to  do  with  a  neuritis  of  the  fiflh  nerve, 
"Whether  these  changes  are  the  fundamental  lesions  in  all  such  cases  remains 
to  \h}  determined. 

Treatment.^ — No  cases  have  been  rejwrted  where  treatment  has  been 
of  any  l>enefit.  Once  the  atrophy  is  established,  be  its  origin  nuclear  or 
ptTipheral,  it  is  useless  to  expect  any  beneficial  result  from  electricity. 
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Headache  is  a  symptom  of  such  frequency,  and  one  that  precede 
accompanies  so  many  diseases,  that  to  treat  of  it  fuHy  would  retpiire  much 
space  and  a  critical  review  of  the  symptoms  of  many  of  the  maladies  of 
childhiXHl. 

In  some  cases  of  non-febrile  dij^ease,  headache  stands  out  as  tlie  chief, 
or  in  some  cases  as  the  only,  symptom ;  and  our  study  of  it  will  be  limited 
to  this  category. 

Thc  meaning  of  the  symptom  headache  has  been  the  subject  of  m; 
too  a  priori  essays.     Often  it  is  judged  by  its  location,  by  its  nature, 
its  coincidence  with  external  ap|>caranc!e8  of  the  face  and  head,  and  with 
too  little  regard  to  the  patient^s  general  condition,     We  believe  that  the 
attempt  to  judge  of  the  significance  of  headache  by  its  location— fnjntal, 
vertical,  or  occipital — is  at  the  pi*csent  time  a  vain  one.     We  are  absolute! 
without  knowledge  of  the  couditious  which  lead  to  the  localization  of 
pain» 

Another  theoretical  view,  based  on  external  appearances,  is  that  head- 
ache, when  it  is  the  chief  symptrjra,  may  be  due  to  hypera«mia  or  ansemia 
of  the  brain.     This,  also,  we  believe  to  be  a  Huperticial  and  mislead! 
view,  l>ecause  there  is  no  known  or  necessary  relation  between  the  state  i 
the  intmcranial  ciivulation  and  of  that  of  the  face  and  head.    For  example 
Day  makes  the  statement^  that  noseljleed  in  school-children  is  an  evidenc 
of  hypneniia.     Now,  it  is  well  known  that  nosebleed  in  children  maj 
represent  hxuil  nasal  lesions,  general  anfemia,  or  passive  congestion  depend 
eut  upon  mitral  insufiicicncy.     lu  ca^cs  of  the  so-called  angeios|Mistic  for 
of  migraiue,  the  pallid  face  Is,  we  think,  rather  a  concomitant  than  a  gendia 
state :  the  cause  of  the  lieadache  produces  external  anjcmia,  yet  the  esseo 
tial  causal  condition  may  have  nothing  whatever  to  do  with  the  circulatioQi 
it  is  far  doeijer  and  more  ol>scure. 

These  c^msiderations  lead  us  to  think  that  classifications  of  heada<^^r^ 
based  on  their  location,  and  on  the  apparent  state  of  the  blootl-supplv  '\o 
the  head,  are  of  no  practical  value.     Tlie  time  may  t^»me  when  the  hxati 
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of  bfadache  will  \ye  a  clue  to  its  jmtlHtlngy,  but  it  is  not  so  now.  Indorti, 
til  the  present  fragmentary  state  of  our  knowletlge  on  this  point,  tlie  IwiiH- 
ation  of  a  headadie  smnetimes  ts  a  niislcading  guide;  as,  for  example,  the 
apipareiit  relation  lietween  frontal  pain  and  optical  defects.  In  most  cases, 
we  believe,  frontal  lieadaebe  is  deiK^ndent  upon  general  morbid  states,  while 
ill  many  cases  of  eye-stmin  the  pain  is  mainly  or  solely  occipital,  or  even 
cervical. 

It  may  l>e  Ix'st  to  treat  fidly  of  the  most  easily  reeognizcil  tyj>es  of 
headache,  and  leave  all  others  fi>r  the  practitioner  to  study  l>y  the  light  of 
thegeuenil  mwlical  history  of  the  patient  and  by  exi>enmental  treatjnent. 
The  most  clearly  defintnl  groups  of  iu'adaclie  are  : 

L  Megrim  or  migraine  (*' sick-headaelie,"  •'nervous  headache/' "  neu- 
ralgia," "  bilious  heathiehes,"  in  jjopolar  parlance). 

2.  Anwmie  or  exhaustion  headache. 

3.  Asthenopic  hea<lafhe,  the  result  of  eye-strain. 

4.  Headache  of  organic  ceirbral  disease  (including  syphilitic  jiain). 
Mf:Giti>f  is  by  far  the  most  easily  recognized,  and  definite  variety  of 

httdache,  though  its  true  pathology  is  at  present  unknown. 

Though  usually  eoiisidei-ed  a  disease  of  adnlt  life,  it  is,  we  think,  not 
rait  holow  the  age  of  twelve  years,  and  may  affect  children  as  young  a^  six 
yi-ars  and  even  younger.  It  affects  the  two  sexes  about  to  an  equal  degree. 
Its  chief  chaiiK'teristies  are  {a)  dii'ect  hereditary  tmusmtsslou ;  (b) 
pTiodieal  or  quasi-|>eritxlical  attacks ;  (c)  tendency  to  location  in  one  side 
t»f  the  head  (hemicrania) ;  (fT)  occurrence?  of  i>iwlronii ;  [e)  similarity  of 
attacks  in  many  succee<ling  years;  (/)  frequcmy  of  nausea  and  vomiting; 
(^)t<'ndency  to  sjiontaneous  cessation  between  the  fortieth  and  fiiflieth  years 
of  life. 

Th«^e  <'hai'acteristics  of  megrim  are  worthy  of  further  study. 

(«)  Hereditary  Tran^mimon. — This  is  so  marked  that  in  some  families 

XHxlled  nervous  or  sick  headache  may  be  traced  thix>ugh  thi'ee  or  even 

ftnrgenemtions.    Atavism  may  (.x^ur.     In  a  lai-ge  family  several  memWrs 

finally  escii|)e,  or  suffer  from  only  very  rare  ill-defintftl   pai-oxysms  of 

^CMlache. 

Transmission,  in  our  exiierienee,  is  more  frequent  and  [wwerfnl  thmugli 
*'w  mother  into  female  ebJIdren.  Not  in fi'tHjuently  tlie  paroxysms  of  a 
^tiild  are  almost  ideutii-al  witli  those  of  its  j»arents,  even  as  regaixis  the 
^^^^wirreu*-*'  of  unusual  syniptoms,  such  as  hemianopsia,  ajihasia,  etc.  As 
^ai  element  in  the  discussion  of  the  pathology  of  migraine  it  may  I>e  well 
*<i  call  attention  to  the  similarly  stmng  heretlitary  transmissiuu  of  ocular 
^^ects,  I'efractive  and  nniscniar. 

(b)  Periodiciiif  of  Atfach, — As  distinguished  from  all  other  forms  of 

**^adache  (except,  of  course,  malarial   neuralgia  of  the  cranial   nerves),  a 

^^Jiideiiey  to  jjerimlical  recurrence  is  very  characteristic  of  megrim.    Attacks 

^*<^ir  monthly  or  weekly  or  two  or  thi-ee  times  a  month.     In  older  female 

^ildren  the  question  of  the  influence  of  the  menstrual  function  often  comes 
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up ;  but  a  caiTpfiil  review  of  my  cases  has  letl  me  to  consider  that  eveot  as 
iiiorely  an  exciting  cause  of  an  attack,  just  as  indigestion  c»r  excitement  may 
be,  and  not  tm  a  causa  vera  of  the  dis-iease.     Other  neuroses  besides  megrim 
are  apt  to  be  more  pronounced  at  the  menstrual  period,  simply  because  tlieM 
nervous  system  is  then  morc  excitable  and  is  sometimes  profoundly  dis-^^ 
turbed.     As  a  part  of  the  jienodicity  of  megrim  must  l)e  mentioned  its 
very  fretjuent  appearance  on  first  waking  or  very  soon  after.     This  willi 
assist   in   distinguishing  it   from  anaemic  and   onlinary  school  headache 
Exceptions  occur,  and  attacks  may  set  in  at  any  time  of  day. 

(c)  Jjooafhatmi  of  (he  Pain  at  Uie  Omd  of  (he  AtincL — ^Tliis  is  almc 
always  striking  and  characteristic.     Pain  apj^ears  in  one  temjile,  or  in  thf 
orbit,  or  (i-arely)  in  the  post-aurfciilar  area  of  tlie  head, — a  d(^p,  ix-culia 
j^ain,  which  often  sjii-eads  to  the  ^vhole  side  of  the  head.     Rarely  is  the 
]>ain  bilateral,  and  still  more  i-aivly  does  it  extend  into  the  face,  the  uose, 
or  down  the  neck.     In  early  life  this  hemicrauial   form  prevails  through 
the  whole  attack,  but  in  later  years,  more  csj>eciany  after  forty  yeai-s,  the 
pain  may  "  pas.s  over"  to  the  opposite  side  of  the  head,  jn-eserving  all  its 
characteristics.     Thus,  a  megrim  may  be  a  left  hemici-aniu  for  twenty-four 
or  forty-eight  hours,  then  a  right  hemicrania  for  another  similar  [>eriod. 
is  extremely  rare  for  Iwth  .sides  to  }ye  simultaneously  involved,  as  iu  amciuv 
and  dy  sera  sic  or  toxic  headaches. 

(fl)  Occurrence  of  Pro<lromi — AH  other  forms  of  headache,  wliether  in 
childivn  or  in  adults,  make  their  ai>pcai"auce  as  pain  j«irc  and  simple,  but 
with  megrim  it  is  often  different.     Various  parjesthcsiie  and  some  sns|)e 
sions  of  functions  often  precede  the  onset  of  iMiin.     Perha]»s  the  most  fi 
quent  of  tliese  precui'sory  signs  (invalualjlc  as  guides  to  the  )>alliat]ve  t 
ment  of  the  attack)  is  some  disorder  of  visi^in.     S<rnietimes  this  coilsi!: 
in  a  general  ditVused  obscuration  i>f  sight,  a  cloudy  vision  lasting  from  a  f< 
minutes  to  half  an  hour  before  any  j^aiu  is  uoticed.     In  other  cases  the 
ocular  ]>r(xli'omi  are  of  a  heuiianopsic  order  ;  sometimes  tiiic  Iatei"al  heini- 
ano]>sia  exists  for  a  time;  in  other  cases  pbotopsia,  or  euloi*erl  vision,  is  de- 
scribe<l  by  the  jMitient,  eoIoi*ed  zigziig  or  fortification-like  lines  ap]ieanng  on 
one  side  of  the  i>atient.,  the  zigzag  lines  presenting  somewhat  of  a  rain 

>rismatic  color.      In  other  cases  colored  balls  appear  and  move  sivrz 


I 


or 


P 
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lK?fore  the  patient^  almost  always  on  one  side.  In  still  other  cases  scintilk- 
tious  of  light,  or  a  central  or  lateral  scotoma  of  lai*ge  size,  may  ap])ear 
]>reliminan'  to  the  advent  of  |min.  A  prtKlronius  of  much  scieutific  inte: 
usually  combined  (coexistent)  with  lateral  hei^ianopsia  or  hemiphotojvsia,  ii 
amnesic  aphasia,  which  may  last  for  half  an  hour.  These  ocular  jdienomei 
(which  have  led  certain  writei's  into  the  patholngieal  fatdt  of  describing  a 
ophthalmic  migraine  as  an  entity)  are  extremely  interesting,  esjiecially 
iTgards  the  theorj'  of  the  seat  of  the  intimate  vasculJir  disoixler  which  lies  c 
the  basis  of  the  megrim,  but  a  more  elalx>rate  study  of  them  would  Iv?  ol 
of  place  in  this  article.  Suffice  it  to  say  that,  to  our  mind,  these  and  tl, 
sensory  prodromi  (to  be  mentioned  below)  indicate  that  spasm  of  one  of 
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poEterior  oerebraJ  arteries  or  of  its  most  important  branch — the  occipital 
Mter}' — is  a  fundiunentiil  elcuietit  uf  megrim. 

la  some  cxises  numbness  and  heaviness  of  one  arm  or  of  the  neck 
descriU'd  iis  pr«xirnini.  In  some  verj'  rare  cases  nausea  is  a 
(or  pjymjitom,  prot>ably  produced  by  aua?rnia  of  the  mednlla 
ita),  which  leads  the  practitioner,  aln^dy  bix^stl  by  medical  tradi- 
popular  opinion,  into  the  gross  error  of  looking  upon  megrim 
iult  of  indigestion.  Among  the  rarer  prrKlrorni  may  be  menti*mi\J 
unusual  mental  activity,  and  even  excitement,  on  the  day  and  evening 
preceding  the  paroxysm. 

{€)  SimihirKi/  of  Affackji  during  many  Sueeef/Unfj  Yearn. — The  attacks, 
with  or  without  prcxlromi,  are,  as  it  were,  stercotypetb  So  marked  is  this 
that  if  subjects  of  megrim  are  at  any  time  affected  with  toxcemic  or  antemic 
liradaches,  or  with  the  cranial  pain  of  syphilis  or  ccR'bral  tumor,  they  them- 
wlves  most  clearly  distinguish  the  two  forms  of  headactie. 

(/)  Frcffinicy  of  Nauwa  and  Votiufinff. — The  c»cx?urrence  or  absence 
of  this  symptom  of  megrim  leads  to  the  popular  classification  of  megrim 
into  **sick*'  or  '*  bilious"  and  "  nervous"  or  "  neuralgic"  headaches, — a  clas- 
sification whicli  we  regret  to  say  is  largely  acceptetl  by  the  profession,  and 
wliieh  we  believe  to  be  the  cause  of  much  misdirected  treatment.  These 
ga'ftric  phenomena  are,  we  believe,  always  of  central  origin,  as  much  so  as 
tin-  (Xiilar  prtxlrond-  The  frequent  coincidence  of  indulgence  in  ovcr- 
tfltinir,  or  of  the  eating  of  supposed  indigestible  food,  witli  nar.sea  and 
vumiting  during  the  attack  of  megrim,  apimrently  makes  up  a  gastric  pa- 
tl»iilog>'  of  megrim  upon  which  muL-h  useless  medi«^tion  is  attempted.  In 
oiir  experience,  borne  out  by  that  of  others,  nausea  is  most  frequent  in  the 
KH^lktl  ophthalmic  fuvm  of  megrim.  These  gastric  symptoms  assist  in 
^lifTiTcntial  diagnosij^,  as  they  almost  never  occur  in  other  forms  of  headache. 
Vomiting  may  occur  with  the  occipito-cervical  pain  of  cerebellar  disease, 
but  it  is  simple  vomiting  without  preceding  nausea :  the  patient  empties 
his  stomach  once  or  rci>catcdly,  but  he  does  not  have  the  distressing  constant 
Btusca  of  megrim. 

iff)  Cesmlion  of  Attacks^  or  Tramformaiion  into  another  Type  of  Head- 

ic^,  hrhcffrn  the  Fortieth  and  Fiftieth  Veo.rs  of  Life, — This  singular  phe- 

"omenon  is  in  some  resjiccts  alien  to  the  subject  in  hand,  but  it  is  worthy. 

«r  nutc  as  Ijearing,  along  with  the  time  of  appearance  of  megrim,  and  with 

««frfrjucncy  of  transmission,  upon  the  theory  of  its  proiluction.     Between 

*^*e  fortieth  and  fit\ietii  yeara  there  also  occurs  a  remarkable  quasi-normal 

*^v*eiit^ — viz.,  the  rapid  failure  and  even  complete  loss  of  the  power  of  ac- 

^>mmodation  for  vision,  hence  a  cessation  of  unconscious  constant  strain  to 

^^rrect  hypermetropia  and  astigmatism. 


It  may  be  well  to  add  a  general  description  of  an  attack  of  megrim, 
reiially  on  waking,  or  s<x>n  thereafter,  the  |>atient  discovers  a  deep-seated 
lin  in  one  side  of  the  head^  generally  in  the  temporal  or  in  the  temporo- 
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orbital  or  in  tlie  siipmnrbital  region.  This  increases  in  severity,  extends 
more  or  less  to  the  wliole  side  of  the  head  (heraicratiiii),  and  often  is  ac- 
compani<xl  by  nausea  and  vomiting.  The  jmin  usually  last.s  all  day,  and  the 
patient  awakes  the  next  morning  free  from  headache  and  feeling  very  well. 
In  other  cases  the  onset  occurs  during  waking  hours,  and  may  be  preceded 
by  certain  peeuliar  s\Tuptoms  (prodromi),  such  as  temporary  lateral  hemi- 
anopsia or  hcmiphotopsia  (cohired  fortification-like  lines),  colored  balU 
before  the  eyes,  cloudy  or  indistinct  vision,  temporary  amnesi<^  aphasia, 
shivering,  numbness  of  one  arm,  etc.  In  cases  of  one-side<l  prodromi,  the 
headache  wliich  follows  is  usually  limited  to  the  same  side  of  the  head  and 
then  runs  the  usual  cours«.\  In  eases  pi^eeeded  by  general  dimness  of 
vision,  the  headache  is  apt  to  be  froutotemporal  and  bilateral.  In  rare 
cases  the  headache  first  appears  as  an  oocipital  pain  j  this  is  more  common 
in  later  years,  when  varic»us  tmnsformations  of  the  affection  take  place, 

A  careful  study  of   the  alxtve  points  in  semeiology,  as  applied    to 
child's  beadaelies,  will  be  sufficient  to  establish  the  diagnosis  of  megrinL 

The  pathologj'  of  megrim  is  extremely  obscure ;  we  are  only  beginnit 
to  escape  from  popular  delusions  on  the  subject.  It  is  certainly  not  a  neu- 
ralgia, as  its  fjuasi-periodic  recurrence,  its  times  of  appearance  and  disap- 
pearance (as  regards  age),  and  its  direct  transmission  indicate.  The  pain  is 
not  a  nert^e  painf — i.f.,  one  limited  to  the  area  of  distribution  of  one  or  two 
nerves.  The  gastric  ther^ry  is,  in  our  opinion,  absolutely  untenable,  since 
its  periixls  of  recurrence  are  too  regular,  and  no  system  of  diet  suffices  for 
its  cure.  It  is  eei'talnly  not  a  menstrual  headache,  even  though  female 
patients  are  more  apt  to  have  an  attack  at  the  "  period."  That  malassimi- 
latioD  and  lithaemia  (the  gouty  diathesis)  have  something  to  do  with  tlie 
disease  we  are  dispost^d  to  admit,  but  would  lav  much  less  stress  on  tbis 
etiological  factor  than  we  did  twelve  years  ago.^  In  many  cases  the  urii^_ 
frequently  or  constantly  shows  deposits  of  oxalate  of  lime,  uric  acid,  siQ^| 
lithates.  This  condition  (lithaemia)  is,  w*e  may  here  observe,  fiTtjuently 
inherited.  ^^ 

The  jxitholc^v  of  megrim  to  whieh  we  now  incline  (allowing  due  sha(^| 
to  various  exciting  causes  and  to  Htha?mia)  is  that  of  eye-strain.      A  full 
consideration  of  this  proi>osition  would  be  imiwjssible  in  this  article.     Tlwj 
principal  evidences  in  favor  of  this  theory  are  :  (1)  The  fact  that  almost  i 
subjects  of  megrim  have  ocular  defects,  usually  hyfiermetropia  or  hyperme 
tropic  astigmatism.     (2)  Tliat  hereditary  transmission  is  frequent  in  thea,^ 
ocular  defects  as  well  as  in  megrim.     (3)  That  megrim  is  apt  to  make  vts 
appearance  at  the  age  (from  eight  to  twelve  years)  when  children  begin    Vo 
use  their  eyes  steadily  for  nearw^ork  (study).     (4)  That  in  the  period  of  "^^\fe 
when  accommodative  power  ceases,  megrim  also  disappears.     (5)  That        v!t 
now  know  from  experience  that  the  full  correction  (when  possible)  of  occ 
defects  benefits  megrim  more  than  all  other  therapeutic  measures. 

1  Ifew  York  Medioel  Becord^  December  8,  1877. 
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Treatment.' — The  treatment  of  megriin  resolves  itself  into  two  distinct 
otcgories. 

1.  The  Treatment  of  the  Attack, — lu  the  first  place  it  is  best,  in  our 
crperieooe,  for  the  patient  to  give  up  to  the  attack,  and  remain  qnietly  at 
borne,  in  a  dark,  quiet  room.  In  eases  where  nausea  is  prominent,  it  is  best 
hot  to  give  any  food,  and  t4)  administer  broken  ice,  or  weak  hot  tj»a. 

Several  remedies  have  the  power  to  arrest  or  "  break  up"  an  attack  of 

tt^rim.     Tliey  should  be  given  early  in  the  attaok, — during  the  prodromal 

•tige,  if  possible.     Antipyrin  holds,  in  our  opinion,  the  tirst  rank.     Five 

^iiia  given  to  a  child  above  eight  years  of  age  every  hour  will  often 

wholly  arrest  the  paroxysm.     For  patients  over  fifteen  years  of  age  doses 

of  from  ten  to  fifteen  grains  are  rf^piired.     It  is  our  practice  to  give  from 

three  to  eight  minims  of  tincture  of  digitalis  with  each  dose,  to  coimteract 

the  depressing  eflects  of  antipyrin  npoii  the  heart.     Catfcine  ranks  next  in 

efficacy.     Pure  caffeine  should  Imj  given,  and  not  the  citrate  or  "  bromo- 

cafFeine."     In  doses  of  from  rme  to  two  grains  every  quarter  of  an  hour  at 

the  beginning  of  the  attack,  it  often  completely  relieves  the  patient.     It  is 

well  to  limit  the  number  ot^  doses  to  four  or  six,  acconltng  to  the  patient's 

ftrength.     Pauliinia  s<jrbilis,  in  the  shape  of  fluid  extract  or  of  elixir,  lias 

»me  value,  but  it  must  Ije  given  freely  even  to  children, — from  ono-half  to 

ooeteasfKWufid  every  half-hour  at  the  nnset  of  tlie  attack. 

When  an  attack  of  megrim  is  fully  developctl,  it  is  almost  impossible  to 

ehedc  it.     In  adults,  aconitine,  croton  chloral,  gelsemium,  and  siil phonal 

Ottv  be  given  ;  but  we  have  had  no  experience  in  the  use  of  these  ivniedies 

in  children.     Morphine,  of  course,  will  cut  short  or  mitigate  an  attack  of 

«iiegrim,  espetMally  if  given  liyptxlermically  ;  but  the  objections  to  this  prac- 

tiotare  so  great  that  we  absohitely  refuse  to  employ  it.     In  our  experience, 

**iegrim  is  rendered  more  fre<pient  and  more  severe  by  the  use  of  morphine 

**3  adults,  and  there  is  no  reason  why  it  should  not  do  the  same  in  children. 

^^e  have  notes  of  several  cases  in  wiiirh  an  fxx-asfonal  megrim  was  trans- 

•^^nned  into  a  daily  headache,  with  fnlly-developed  morphine-habit,  by  the 

F^rtaken  kindness  of  the  attending  physician.     We  would  strongly  urge 
Jioa  practitioners  to  abandon  the  use  of  morphine  in  megrim. 
A  great  many  mitigating  mmsures  may  also  l>e  emplctyixl, — ^hetit  or  cold 
Y^^  the  head,  applied  by  means  of  the  rubber  bag,  sinapisms  on  the  mastoid 
or  on  the  neek,  liot  mustard  fijot-baths,  the  use  of  the  menthol 
mild  galvanization  (an<xle  to  temples  and  brow),  emetics,  etc. 
Z,  The  TrmlmerU  of  the  Dm'ase :  Iiiier-Paroxiff^mal  Trenimcnt. — It  may 
nfely  said  that,  owing  to  our  ignorance  of  the  intimate  pathology  of 
im,  no  successful  traitment  has  yet  ten  discovered.     Until  within  a 
years  nothing  was  attemiited  in  the  way  of  systematic  treatment  of  thia 
beyond  regulating  the  patient's  hygiene.     In  1872,  Dr.  Ricliard 
Greene,  an  English  physician,  published  a  short  paper'  extolling  the  merits 
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of  extract  of  cannabis  iodlca  given  in  small  doses  daily  for  a  long  1 

the  cure  of  megrim.  Soon  aAer,  we  began  using  this  reinwly,  and  p 
a  report  upon  the  subject  in  1877,'  corroborating  Dr.  Greene's  results.  We 
have  eoivtimied  to  employ  the  drug,  with  varying  success;  often  obtaining 
intervals  of  seveml  months  by  its  continued  use.  Few  extracts  of  cannabi 
indii!:i  ai'e,  goml,  and  we  are  in  the  habit  uf  prescribing  Herring's  Kngli 
extract.  The  dose  should  bt*  gradually  raised  from  one-tenth  of  a  grain 
one-half  grain  after  each  meal  ;  *jnr  rule  Ixnng  to  give  as  much  as  the  jjiaiie 
can  bear,  and  keeping  up  this  dose  for  a  year  or  more,  just  as  we  do  in  t 
bromidic  trcntmcnt  of  epilepsy.  Ai'senic,  quinine,  or  iron  may  be  combined 
in  the  prescription. 

It  will  be  found  that  many  subjects  of  migraine  have  lilhfcniia,  as  she 
by  the  eon.Htant  or  frequent  apiMjaraiiee  of  lithatt^,  uric  acid,  and  oxalate 
lime  in  the  urine,  Tliis  condition  may  be  collected  by  a  proj)cr  diet, — viz., 
one  consisting  of  a  minimum  of  sweet  and  stai\*hy  foods,  a  moderate  amount 
of  mrats,  aud  an  ahniidauce  of  grwu  vegetables,  milk,  eggs,  jK>ultrv,  and 
fish.  The  child  should  be  made  to  take  some  regular  exercise,  in  addition 
to  play ;  to  use  the  cold  plunge-  or  sponge-bath  (at  least  from  May  to  No- 
vemljer) ;  and  to  scn^uto  plenty  of  sleep.  An  im|KJrtant  part  of  the  ti^eat- 
ment  of  lithfemia  Is  the  use  of  an  abundance  of  water,  partly  taken  at  meals. 
A  mild  alkaline  water,  such  as  one  of  the  btliia  waters  in  the  market 
artificial  Yichy  water,  may  Ik*  desirable.  In  the  way  of  drugs,  the  free  e: 
hibition  of  dilute  nitromuriatic  acid,  in  doses  of  fi-om  three  to  ten  di'ops  u 
a  tumblerful  of  water  after  meals,  is  the  l>est.  If  strong  alkalies  or  lemoi 
juice  are  given,  they  shouhl  he  administered  at  the  close  of  digestion, — \*i 
three  or  four  hours  after  meals. 

In  eases  where  anaemia  and  debility  with  low  arterial  tension  are  pi 
the  addition  of  strychnine,  in  doses  of  from  one  one-iiundi*edth  to  one-fi 
lieth  of  a  grain,  to  the  dose  of  nitromnriatit*  acid  is  valuable.    In  some 
pi*esenting  the  opposite  condition,  of  plethora,  high  arterial  tension,  ai 
especially  nervous  excitability,  the  continuous  use  of  some  form  of  bromi 
given  at  Ix'tltime  two  or  three  times  a  week,  will  as.si.st  the  relief  of  mt^ri 

The  recently-advocated  theory  that  megrim,  as  Avell  as  some  other  foi 
of  headache,  is  due  to  (K'ular  strain,  hiis  opened  up  a  new  and  apjiarentl 
mure  rational  treatment  of  the  disease.     The  ocular  theory  of  mt^rim  i 
supi>ortcd  by  a  remarkable  series  of  facts,  some  of  which  have  already  beej| 
nj'fcrrwl  to.     Another  thing  in  its  favor  is  that  it  is  extremely  rare  to  m 
with  normal  eyes  in  victims  of  megrim :  the  grc^t  majority  of  subjects  hav* 
hyjKTmetropia,  astigmatism,  or  the  two  combined,  besides,  in  some 
faidty  muscular  equililirium.     We  are  so  deejdy  impressed  with  the  Vtu- 
portance  of  ocuhir  strain  as  a  prime  factor  in  the  genesis  of  megrim  tkoL 

we  would  strongly  urge  that  in  every  case  a  thorough  examination i.*., 

one  made  while  the  eyes  are  under  the  full  influence  of  atropine — sliouliS^  be 
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Mie  of  the  refractive  and  mnspular  power  of  the  eyes  of  patients  fliifToring 
Ikka  negrirn,  and  that,  tcwi,  at  the  earliest  possible  atro.  Many  adult  cases 
aiY  relieved  or  almost  cured  hy  tlie  corrcx-tion  of  cx-ular  dcftH'ts,  and  wc  Ije- 
lievi?  that  if  this  treatment  were  applied  more  extensively  to  children,  even 
be&>re  they  Ix^in  U*  have  lieadaelK'^,  ninch  soffering  miglit  be  spared,  and 
wmnj  cajses  of  so-calletl  nenrasthenia,  or  nervoiH  exhaustion,  supposnl  to  be 
doe  to  over-study  in  children  and  youths,  niight  be  prevented.  To  Ix^  suc- 
ceasful,  the  e<-irre<:.'tIon  of  faults  must  be  as  perfect  as  possible,  and  in  some 
rimni  no  doubt  tenotomy  is  demaudetl,  and  may  have  to  Ix'  rejiefUed.  Un- 
fbslanately,  in  many  eases  |ierfect  or  easy  vision  cannot  be  secured  with  the 
meanfi  at  our  command.  In  some  rases  several  sets  of  glasses  have  to  Ije 
ttkd  before  suitable  ones  are  found,  as  occasionally  the  glasses  wljich  theory 
denands  are  mi  bearable  in  actual  use. 

A^  a  jmrt  of  what  might  be  called  the  prophylaxis  of  megrim,  especially 
in  children  of  |>aiTnts  having  the  disease,  we  would  adv<>cate  that  a  thorough 
t'xamination  of  the  eyes  be  made  I)efore  they  are  sent  to  school, — /.<*.,  betwei'u 
tbeag^  of  eight  and  ten  years.  If  faults  are  found,  wc  believe  that  they 
•I'luUl  be  cornx't^xl,  even  if  megrim,  .school-headache,  or  simple  asthenopic 
•;-:Hitoms  have  not  yet  shirwn  themselves. 

Closely  allied  to  this  subject  of  the  prophylaxis  of  megrim  by  the  eor- 
nvtion  of  wnlar  defects  is  that  of  school  hygiene,  as  far  as  it  relates  to  the 
CKxle  of  lighting  the  rooms  and  desks,  and  to  the  important  question  of 
rrlative  height  of  the  scholar^a  seat  and  desk,  in  order  to  obtain  a  normal 
Working  distance  between  his  eycH  ami  ttic  book  or  pa[>cr.  These  highly 
important  |X)ints  have  bc^^^n  long  neglected,  and,  besides  asthenopia,  inci-eased 
ttyojiia,  and  schoul-headaclies,  spinal  curvatures  may  arise  fixun  vicious 
altitudes.  In  the  last  few  years  efforts  have  been  made  to  remedy  both 
thfw 9(»ni"ees  of  ill  health  and  "breaking  down,"  hut  yet  the  vast  majority 
<*f  schod-rooms  aiH?  defective  and  harmtul. 

It  may  be  (►bjected  that  we  have  given  far  too  nmch  space  to  this  one 

'orm  of  |jea<lache ;  hut  we  are  im]iressed  witlt  its  pathnlogicid  ini[Htrtanee, 

•*  being  the  s^jun^e  of  great^ — often  extreme — suffering  throughout  life,  and 

^^•*  leading,  through  the  tmust^s  which  produce  it,  to  other  and  more  R^rious 

"^ilinses.     How  many  persons  are  disabled  for  Avork  and  pleasui'c  for  days 

^•*<I  weeks  by  megrim,  tujw  many  form  the  nior|)htne-liabit  by  learning  that 

*^^  drug  will  cut  short  an  attack  of  lieadache,  and  how  many  drift  into 

'^•iinisthenia  and  hypochondriasis,  and  are  foiivd  to  curtail  their  nlucation, 

**H!  to  restrict  or  wliolly  give  up  active  oci^npation, — all  because  in  early 

^'^tith  they  weiv  nllowe*!  trv  struggle  on,  unaidtHl,  against  {Jefcctive  vision, 

'**hifnna  prtidueed  by  injudicious  diet,  etc.;  conditions  which  are  all  more 

**r  ],*45i^nin<'h  nioix?  as  our  experience  gmws — preventable  and  I'tMnwliable 

*^  nieilieal  art. 

2.  S(JHf>OT^HEADACHE. — Under  this  head  are  inchuletl  sim|ile  astheno- 
t**^  Headaches,  whir-h  a])]HMir  almost  daily,  and  are  at  once  arrest<>d  Ijv  relief 
'Wiin  sstudy.    The  pain  in  these  eases  is  usually  frontal,  sometimes  temporo- 
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frontal,  a«i<l  may  be  aocompanic^l  by  a  sense  of  fatigne  or  of  irritation 
the  eyes,  and  in  some  ea^ses  by  iujeetiou  of  tlie  eyeballs.  In  other  ca^>es  the 
]iain  is  occipital,  thongh  this  is  far  less  frequent  than  in  adults,  who  very 
often  have  oceipital  jiaiu  as  an  immetliate  result  of  eye-strain  (usually  from 
insufficiency  of  the  reeti  intenii).  The  child  is  not  ana?niic,  is  well  in  most 
res{>ects,  but  shortly  after  beginning  his  schoc>l-work  the  headache  apjx'ars. 
In  some  children  this  form  of  headache  is  so  frequent  and  severe  that  si 
must  be  given  up,  or  pursued  irregularly. 

The  differential  diagnnsis  nf  this  headache  from  the  headache  of 
nutrition  and  cerebral  ansemia  will  l>e  ct>nsidered  in  the  succeeding  seetl 
From  malhigering  the  diagnosis  is  often  difficult.    By  imitation  or  througl 
evil  suggestion  a  lazy  child  will  claim  to  have  headat^he  whenever  heatten 
school.     The  diagnosis  is  established  upon  the  following  data. 

In  the  malingerer  the  facies  does  not  indicate  t!ic  suffering  which  18 
loudly  complained  of;  the  pain  is  said  to  come  on  at  once  after  beginnijD^J 
scho(d-work  ;  the  child  can  read  pleasaut  stories,  or  use  its  eyes  in  gi)ni^| 
requiring  fixation  and  acc<jmm<>dative  eftort,  witlioot  pain  ;  the  ophthalmic  ' 
examination  is  negative  or  nearly  so,  luid  attempted  cori-ection  with  Wi 
glasses  is  not  pleasantly  receiveil,  or  is  flatly  rejected. 

The  treatment  of  schtiol-lieadache  is  by  correction  of  ocular  deft 
whether  refractive  or  muscular,  and  by  better  arrangement  of  light, 
etc.,  iu  the  school-room. 

3,  Headaches  op  Anjemia  and  Malnih'iiitiok. — The  diagnosis 
these  headaches  is  arrived  at  by  a  ciuvftd  study  of  the  patient's  gen 
condition  aud  by  the  exclusion  of  megrim,  of  aslhenopic  headrnJie,  and 
signs  of  organic  cerebral  disease.     The  child  is  usually  frail,  ill  uourish 
and  pale,  eats  little  or  no  hi-eakfast,  and  often  has  de|KKsits  of  uratcfi,  unc 
acid,  and  oxalate  of  lime  in  his  urine.     The  headache  apj>cai's  in  the  fon*- 
uoou,  at  s<?hool  or  at  horae(iudependeotly  of  eye-strain),  aud  is  to  a  marked 
degree  Relieved  by  food,  or  by  some  stimulating  drink,  such  ascoflee  or  tea. 
The  seat  of  pain  is  usually  frontal  and  vertical,  but  the  whole  head  may  be 
involved.     It  is  never  a  distinct  hemicranSa  starting  from  one  spot.     Theiv 
may  be  an  appearance  of  flushing  al>out  the  eai-s  and  face,  which  often  lc«ds 
to  a  mistaken  view  of  the  case  aud  to  the  admiuistration  of  such  remi 
as  bromides. 

The  treatment  of  these  cases  consists  in  all  measures  intended  to  im- 
j>rove  tlic  child's  ntitritiou  :  morv  sltH'p ;  a  forcwl  br"eakfast  of  v)tg^  «>r  meat, 
with  tea  or  coffee  (which  we  Ix'lieve  iwa  not  injurious  to  childi*eu  alHjve 
six  years  of  age);  told  sjionging,  followtxl  by  thorough  rubbiug  of  the 
body,  and  a  brisk  calisthcnic  exercise.  If  the  home  houi^  of  n)eals  cause 
an  iuterval  of  more  tlian  four  houi-s  between  breakf;ist  and  die  mid-day 
meal,  a  portion  of  liquid  foi)d  (milk  or  mme  form  of  beef-ptq>tonoid)  should 
be  given  three  houi-s  after  breakfast.  The  luid-day  meal  should  l>e  gt'n^flH 
ous  aud  hot  for  gniwiiig  children,  aud  [Kireuts  or  teaehere  should  si'e  thl^^ 
tliis  meal  is  eaten  slowly  aud  carefully  :  eertaiuly  not  less  than  half  au  hour 
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at  table  should  be  Insistcxl  an.     In  our  opinion,  growing  children,  during 
8ch«>ol -years,  rcfjuirc  three  full  meals  a  day,  each  meal  to  embrace  some 
ibrm  of  animal  finxl,  in  order  to  provide  mak'riai  fi>r  cerel>ral  activity  as 
urell  ad  for  body-growth.     In  evidently  lithsemic  eases,  and  where  children 
ttfdd  to  aocuraulate  fat  without  eorrespomliug  inen'ivse  in  the  quality  nf  the 
blood  and  in  luUiseulaF  streugtli,  sweet  foods  should  he  exeluded,  and  starehy 
foods  reduced  to  a  minimum.     As  a  matter  of  detail  we  would  state  it  as 
oar  opinion  that  the  prevalent  Amerienn  custom  of  eating  oatmeal  or  other 
fiurinaeeous  fo<xI  at  the  iK-giuning  of  br«ikfast  is  very  pernieions.     This 
etari'hy  fo<.)d  is  the  least  useful   for  the  eliild^  and,  Ijesides,  it  siitisfies  his 
appetite,  so  that  when  the  nitrogenous  ftRKl  (eggs  or  meat)  is  brought  on 
the  table  it  is  refuseiL     The  animal  food  should,  we  believe,  Im?  eaten  first ; 
then  if  any  appetite  remains  a  small  iM>rtiou  of  farinaL^^ous  food  is  allowable. 
The  medieiual  tresitraent  of  these  headaches  may  be  condueted  as  fol- 
lows.    The  attacks  themselves  may  be  cut  sliort,  usmilly,  by  a  stimulating 
food,  the  best  of  wliich  is  hot  eotll^e  or  tea.     Milk  or  a  solid  luncheon  will 
often  succeed.     Catfeine  in  doses  of  one  or  two  grains  every  half-hour  may 
he  given,  or  fluid  extract  of  Paulliuia  sorbilis  in  doses  of  one-half  or  one 
t«aspooufiil  every  half-hour.     A  sinapism  on  the  bat^k  of  the  nec^k,  or  the 
application  of  heat  to  the   head  (hut-water  bag  or  hot  dry  elotlis),  may 
*iioeeed.     In  some  cases  simply  rest  in  the  horizontal  posture,  with  food, 
will  stop  the  [>ain.     A  general  tonic  treatment  by  the  administration  of 
apt'nic,  iron,  Calisaya  bark,  strychnine  in  small  doses  (gr.  -j-J^  to  -^jj-  fer 
'iV),  oud-liver  oil,  and  in  some  cases  phosphorus  (the  Ix^st  form   being 
Tlioi Upson's  tincture  so  diluteil  with  glycerin  as  to  give  from  gr.  yj-jj  to  3^;^ 
tmlir),  will  complete  tlie  cuiv.     In  the  casi'S  where  lithremia  is  present  the 
Use  of  dilute  nitromuriatic  acid  in  doses  of  from  two  to  ten  minims  is  in- 
dlatcil,  and  an  alkaline  wat^-r  (one  of  the  lithia  waters  or  Vichy)  may  l>e 
^ven  innue  three  houi*s  after  meals.     A  very  adsantagcous  combination 
^^OQiists  in  the  addition  of  from  six  to  ten  drops  of  Fowler's  solution  to  a 
*|oart  of  the  alkaline  water,  the  whole   to   be  cousuracd  in   twenty-four 
Hours.     In  some  relx'llious  case's  of  urie-atnd  fomiatifui  a  strict  milk  diet 
*>intiuued  for  two  or  three  months  will  succec^i ;  but  care  must  be  taken 
thai  enough  milk  be  used, — from  two  to  three  quarts  a  day  for  a  child 
^Udear  fitU*en  years.    As  regards  iron,  it  will  l>e  found  that  it  often  increases 
ACMdache,  anil  it  must  be  given  in  extremely  small  doses,  or  in  the  shape 
^f  cljalybeate  waters. 


In  addition  to  the  above  more  or  less  well  defined  forms  of  headaches, 
("hiklren  sutler  from  ditlused  or  fron to- vertical  headaches  associated  with 
various  patii(>h)gical  ct>nditions,  which  must  l>e  dctcrminL*<l  by  a  thorough 
examination  of  the  patient.     Chief  among  these  patiiolugieal  fiictors  arc  : 

(a)  Passive  hypenemia  due  to  mitral  iusuiBciency,  or  to  im|)ending 
mens!  niation. 

(b)  Trjinsitory  or  accidental  dys|jepsia. 
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(c)  Genital  irritation.  (One  of  the  worst  cases  of  occipital  headacLe  we 
ever  saw  in  a  cliild  was  eurwl  by  circuriK-ision.) 

(d)  Auinl  disease,  in  which  case  the  headache  is  localized  about  tJit 
mastoid  or  the  tenij)oi*al  i-egion  near  the  afiected  ear. 

(e)  lucipieut  organic  cerebral  disease  :  tliis  is  usuiJly  a  sharp  paiu,  ufti'n 
nocturnal  and  causing  the  child  to  cry  out.  In  other  eases  it  is  occipital^ 
accompanied  by  more  or  less  rigidity  of  the  net^k  and  by  vomiting  un- 
attended by  much  nausea.  In  some  cases  of  ccrel>rul  tunnjr  the  pain  i.* 
fixed  in  one  part  of  the  cranium ;  but  no  reliance  shuidd  Ijc  plat^^  on  this 
as  an  indicatimi  of  the  seat  of  the  lesion.  When  the  lesion  is  syphilitic 
(which  is  rare  in  children),  the  occurrence  of  evcuing  exacerbation  will 
often  scTve  as  a  guide  to  diagutrsis. 

(/)  Simple  febnle  stat^i-s,  or  the  prodniuial  stage  of  exanthemata ;  in 
whicli  the  headuclie  is  ditfused  and  throbbing,  and  is  accompanied  by  tlie 
symptiinis  of  fever. 

(y)  Miilarial  heuJju-lte  manifests  itself  as  a  diffused  pain,  usually  acamj- 
panied  by  febrile  symptoms.  In  other  cases  the  paio  is  strictly  in  the  ai*a 
of  distrilmtiou  of  i>ne  of  tlie  crania]  nerves  (usually  the  suj>ra -orbital),  and 
constitutes  a  true  ueurulgia,  wlueli  sometimes  [jresents  strict  periodicity. 

(A)  Uraemia  is  a  fertile  source  of  headache  of  great  severity.  It  is 
often  otvipital. 

The  thorougli  study  of  a  ease  of  headache  in  a  child  (or  an  adult)  is,  in 
our  opinion,  one  of  the  most  diffieult  problems  of  mttlicine.  Usually  tin* 
is  investigated  in  a  suijcrficial  ami  uuseientific  manner,  and  the  physiciau 
often  allows  himself  tu  be  biassLtl  by  the  patient's  opening  statement  titnt  he 
has  '*  neuralgia.''  The  intimate  relation  ijf  certulu  forms  of  headache  with 
states  of  suboxidation  or  chemical  dysjjcpsia  is  also  often  ignored,  and  the 
symptom  ts  trcatetl  instead  of  tlie  fnuilametital  jialhologit-al  c<jnditiou.  la 
our  opinion,  each  case  of  headai'lie  (except,  ot^  course,  tlie  accideutal  Im-siJ- 
aches  of  the  febrile  state)  sliould  be  carefully  and  specially  studied.  Tlie 
family  history  should  be  iuvestig-atcil,  the  urine  earefully  examiuixl  (aud  by 
this  we  nveau  the  examination  of  a  series  of  8pe<.'imens),  and  the  state  u( 
the  eyes,  heart,  aud  blocxl  ascertained.  In  anomalous  cases,  which  do  not 
readily  fall  into  one  of  the  i'cc<iguize<l  catt^nries,  all  possible  sc»urces  of 
lieriphei-al  irritation  should  lx»  sought  fur,  and  nudiugcring  Ixirne  in  miud. 
Some  cases  require  the  co-oj)onitive  skill  of  several  s|M.<cialists  (neumlogists, 
oi>htiialmologists,  and  gyure<.'ologists),  for  in  a  case  of  chronic  or  habitual 
hea4lache  every  clue  should  1m'  investigated  in  the  most  scientific  manner 
possible. 

The  examination  of  the  eyes  iu  a  case  of  recurrent  or  nearly  constant 
headuche  is  a  matter  of  such  great  im|wrtaucc  that  a  wcvrtl  as  to  its  manoer 
and  seinK?  may  not  be  out  of  placr.  In  the  first  phut',  the  examiaiitiao 
should  extend  to  the  external  muscular  apjiaratns,  and  the  balance  of  power 
of  the  various  nn-ti  museles  at  twenty  feet  and  iu  accnnunodation  shciuld 
be  awurately  determined.     In  the  second  place,  the  refraction  siu>uld  Ij8_ 
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while  the  eye  is  luider  the  full  influence  of  atropine.     "We  have  notes 
'  8r\*enil  cases  in  whicli  befi^re  the  iisc  oi*  atropine  vision  was  normal  or 
above  nc^rnial  (at  twenty  feet),  and  yet  in  which  after  the  attion  of 
lie  marked  hypermetropia  was  found.     In  snch  cases  the  good  vision 
^o!itaine<l  by  an  iinwnseious  sKTomniodativc  effort,  involving  itnthie  cx- 
litureof  nerve- f<.tref, — or,  in  otiier  woixls,  diain.     A  third  point  is  that 
some  conditions  even  a  slight  fault  is  worthy  of  correction,  at  least 
teraiwnirily.      By   this   we   mean  that   In  certain  conditions  of  arucniia, 
^^neurasthenia,  or  ajuvaleseence  from  atutte  disease,  the  accomuKdatlvr*  power 
i  enfwbled,  and  an  habitual  slight  strain,  which  was  well  bonie  while  the 
fttient  was  in  gixA  !u*alth,   lx.'<'onies  a  potent  secondary  cause  of   new 
^fiymptoms  of  the  neurasthenic  oixler. 

As  rt^aixJs  therajM^usis  by  drugs,  it  should  be  as  rational  as  possible  at 
the  present  time.  Sevend  of  the  best  palliative  remedies  (antipyrin,  aoti- 
febrin,  paulllnia)  act  in  a  manner  \vhicli  we  do  not  understand  ;  but  other 
l>anedii"s,  such  as  catfelne,  crotou  chloml,  aconitlne,  atropine,  tlie  mineral 
acitls,  alkaline  or  ferruginous  waters,  dietetic  and  hygienic  measures,  are 
employed  upon  toleraltly  clear  indications,  and  we  have  a  fair  knowledge 
of  their  mode  of  a(*tion.  The  rcmefb'es  to  L>e  us^hI  most  sparingly  are  the 
bromides  and  morphine.  The  former  tend  to  depress  the  nervous  power, 
ainl  to  weaken  the  strength  of  the  heart  and  the  arteries,  which  (effects  are 
frrtainly  most  undesirable  in  cases  of  headache  of  whatever  soil.  The 
latter  is  most  dangertnis.  It  affoixls  a  sudden  complete  relief  to  pain,  yet 
ridiiocs  tlie  ability  to  l>ear  subsequent  attacks,  and  is  a  most  fertile  source 
of  the  morphlue-hablt.  From  our  ex]>eriencc  we  have  no  hesitation  in 
itating  it  as  our  Iwlief  that  hund reels  of  persons  are  rendere<l  moqihkv 
tiiaiiiaes  by  the  tlioughtless  administration  of  morphine  for  headaches.  Of 
(fiiirse  there  are  cases  in  which  extraordinary  violence  of  juain  or  the  coex- 
istfnre  of  unemia  or  of  organic  cerebral  disea.se  justifies  the  use  of  mor- 
pliinc ;  yet  we  hold  to  our  lx*lief  that,  as  a  rule,  the  physician  should  stand 
firm  in  his  refiisal  to  give  morphine  or  any  opiate  in  cases  of  headache. 
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By  B.  SACHS,  M.D. 


By  chorea  wc  designate  a  neurosis  which  is  characterized  by  irregular 
involuntary  raovenieuts  of  the  nmsi'lcs,  chiefly  of  the  arms,  legs,  face,  and 
tongue  ;  these  movements  begin  somewhat  suddenly,  are  veiy  frequent  while 
the  disease  lasts,  but,  as  a  rule,  cease  during  sleep. 

Synonymes. — This  ncuixjsis  is  kucnvu,  niurc  esi)ecially  among  the  (Jeiv 
mana,  as  chorea  minor,  in  contradistinction  to  chorea  magna,  a  neurosi^^B 
an  hysterical  or  a  jvsychic  character.  A\' itii  the  latter  we  arc  not  direCTf^ 
concerned,  and  tlie  trouble  under  disctissiou  will  be  designated  as  ckorta^ 
pure  and  simple.  St,  Vitiis^s  dance,  Soelotyrbe,  Melancholia  saltans,  Chorea 
of  Sydcijfiarn,  are  other  namcg  which  are  otx-asionally  given  to  this  disorder: 
the  first  and  the  last  of  these  designations  are  still  in  common  use;^^ 
other  terms  are  obsolete,  ^| 

History. — Choreiform  troubles  have  been  well  described  by  medical 
autliore  of  many  centurica  ;  hut  they  have  generally  referred  to  the  tiancing 
manias  of  a  rellgioua  character,  so  common  in  the  Middle  Ages.  An  ouU- 
break  of  a  severe  form  in  Strasburg  in  the  early  part  of  the  fifteenth  t^M 
tury  has  given  one  of  the  names  Jn  common  use  at  the  present  dav,  ror 
during  this  outbreak  tlie  chief  magistrate  of  Stnisbui'g  ordered  thoee 
aflli<'t«l  with  dancing  mania  (xt»psia)  to  repair  to  the  cha|K'l  of  Saint  Vitas 
in  Zabem,  a  small  village  in  Alsace,  nnt  iar  from  Stnishui-g,  The  name, 
St.  Vitns's  dance,  is  tlic  only  point  of  affinity  between  the  dancing  mania 
of  old  and  the  idiopathic  chorea  of  the  present  day.  Idiopathic  chorea  was 
placed  on  a  firm  footing  by  the  descriptions  of  Sydenham,  and  it  is  a  mere 
matter  of  justice  to  reniemt>cr  his  name  in  eonnecttiou  with  this  impo 
neurosis.* 

Etiology.^ — Chorea  is  distinctly  a  neurosis  of  early  life.     With 
exception  of  two  cases  rcportwl  by  Sinkler*  in  pei'sons  over  eightv  vfara, 
the  vast  majority  begin  in  early  youth,  and   first  attacks  of  this  dig 
almost  invariably  occur  thus  early.     Dr.  Stephen  Mackenzie  has  given 
Btatistiee  of  four  hundred  and  thtrty-nine  cases  tabulatetl  for  the  Bi 


wici-e 

'I 

years, 
1  incase 
en^H 


*  The  history  of  chorea  has  been  well  written  by  Soltraann  ia  Qcrhardt's  Manual,  toL  ▼. 
■  JoumaV  of  Nervous  ond  Mental  Diseases,  July,  1881. 
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Medical  Association  Collective  Investigation  Committee.^  Of  these  four 
hundrcxl  antl  thirty-nine  cases,  ttiirty-foiir  jkt  cent,  occurred  between  the 
iges  of  live  and  ten  yeai*s,  forty-tlirec  per  tvnt.  Ijctweeu  ten  aud  filloen 
jpetPB,  aisd  sixteen  |>er  <«nt.  bt^ween  fifteen  and  twenty  years.  The  lai^est 
Bimber  of  attacks  occur  in  the  tliirteenth  year  of  life.  But  some  caises 
«ecnr  even  much  earlier  than  these  tables  would  indicate.  I  have  seen  one 
(196  in  a  child  a  little  under  one  year  of  age,  and  several  in  children  between 
two  and  three  yc*ars  of  age. 

Siukler'  refers  to  a  case  of  congenital  chorea  due  to  fright  of  the  mother 
during  pr^nancy,  and  similar  cases  have  Imjcu  recorded  by  others.  Heredi- 
lary  predisjKisition  must  he  taken  into  account.  Chorea  is  evidcutly  one 
of  several  neuroses  which  may  be  develojxnl  in  the  cliildren  of  parents 
ifflieted  with  epilepsy,  migraine,  or  choK'a.  I  have  on  various  ocx:-asions 
had  uoder  treatment  a  father  for  epilepsy  and  his  child  for  chorea. 

Reference  must  be  made  to  a  s]R^iaI  form  of  chorra,  the  so-called 
bc-rediUir)'  chorea  of  Huntington.'  This  form  appears  late  in  life,  genendly 
9i*mi  the  age  of  forty  or  later ;  it  occurs  in  members  of  the  same  family, 
liulbdistinguishe<l  from  the  ordinary  chorea  by  the  association  with  it  of 
ttlfcfd  psychic  disturbance  amounting  to  dementia. 

Peretti*  gives  the  history  of  ftnir  families  descendwl  from  a  choreic 
lonuixi ;  two  families  were  free,  but  in  the  other  two  families  twelve 
peraous  were  at1W'le<l  with  chorea.  Additional  eases  have  bwn  reported 
bv  MeLeod,*  Zacher,*  HoflTmanu,^  and  Sinkler,"  the  last-named  author 
showing  that  the  disease  was  recognize<l  by  Dr.  Waters  in  1841. 

In  June,  1890,  Weir  Mitchell*  made  an  interesting  rejiort  uiton  several 
«».■!€«  of  "spinal  chorea/*  possibly  of  hercilitary  form,  occurring  in  adult 
ialividiials  and  resembling  dt>g-chorea. 

ties. — All  authors  are  agreed  as  to  the  greater  liability  of  the  female 
in,  Sinkler  hits  roHectetl  three  hundnnl  and  twenty-eight  casi's,  of  which 
two  hundred  and  thirty-two  were  females  and  ninety-six  males.  Govvere/" 
who  has  combined  the  statistics  of  several  other  writers  with  hts  own,  found 
that  of  one  tlnjusfiud  cases  only  tliree  hundixKl  and  sixty-tive  were  boys. 
My  own  experience  is  in  entire  aa>ord  with  these  statistics :  of  seventy 
twentv-one  were  males  and  fortv-nine  were  females." 


»  BriU>h  Medicftl  Journal,  February,  1887. 
'  Pcpper'4  System  of  Medicine,  vol.  v.  p.  441. 

•  Medical  and  Surgical  Reporter,  1872. 
'  Berlin.  Klin.  Wochonaebr,  1885. 

•  Journal  of  Mt'ntul  Scien<'p>:,  1881. 

•  Npupt»lug.  CentmlUlatt,  1888. 

•  Virrhow's  Art-hiv,  vol.  xci. 

•  Joumul  of  Nervous  and  Mpntiil  Diseases,  Pebniftry,  1889. 

•  At  th»^  meeting  of  the  American  Neurological  Association.     See  Journal  of  Nervoua 
I  HentAl  Diseases,  1890,  p.  4127. 

••  DiM'iu'fH  of  the  Nen'ous  Syt^U'm,  p.  1K>7. 

n  ThtJi  table  includes  only  cases  aevn  within  the  last  year  iiiid  a  Iinlf. 
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Race, — Statistics  with  rcgiirtl  to  the  influence  of  race  upon  chorea 
insufficient.  Weir  Mitchell*  thiiilvB  that  the  negro  race  is  nlmost  exemf 
from  chorea,  but  my  own  exi>erience  is  at  variance  with  this.  Among:  the  , 
very  limited  number  of  negroes  who  seek  treatment  at  the  New  Yor)fl 
Polyclinic,  there  Iiave  \w9n  a  numl>er  of  ehildieu  siitferinjj  from  ehorei^" 
and,  euriuusly  enough,  all  of  tlicsse  have  been  Ixn^s.  ComiK'tition  at  school  , 
seemed  to  me  to  have  been  the  exciting  cause  of  these  c^i^es.  ^| 

Climate  han  no  distinct  l)earin}ji;,  as  far  as  ran  Ije  niatlc  out,  either  npol^ 
the  development  of  the  disease  pro]i-er  or  n|Km  tlie  eansatiou  of  the  indi- 
vidual attack,  but  there  seeras  to  be  a  distinct  scammtl  influence  upon  tJ^^ 
oecnrivnce  of  attacks.     Dr.  Morris  Lewis/  of  Philadelj>hia,  has  found  tlia^^ 
the  fewest  attacks  occurrcHl  in  October  (4.1  ptT  cent.)  and  the  grrati'st  nuoi^ 
biT  in  Man'h  (15.3  per  eent.).^     On  the  wiiole,  my  own  experience  is  l^^t 
a«rrwmcnt  with  this;  but  I  have  never  Im-cu  aide  to  overlook  tlte  faet  that 
many  of  the  attacks  occurring  in  early  autumn  follow  ujKjn  the  opening 
of  school,  and  that  in  March  the  strain  of  winter  duties  is  greatest,  and,  as 
applied   to  the  individual   case,   jMrticularly   in  private  practice,  I   have 
always  been  able  tn  find  sivme  other  tlian  seasonal  aiid  a   more  plausible 
influence.     Dr.  Morris  Lewis  has  paid  much  attention  to  this  subject,  and 
his  eonelusions  deseiTe  careful  consideration.     It  is  my  duty,  therefore,  to 
refer  to  these  additional  fai'ts :    no  eorresiiondenee  has  been  found  between 
the  oceurrence  of  chorea  and  variations  in  temi>erahire,  humidity,  or  Ixiro- 
metric  pressure ;  there  was  a  oorresp>ndeuce,  iiiiwever,  between  the  nund>er 
of  attacks  of  chorea  and  the  »unil)er  of  rainy  and  cloudy  days  and  the 
number  of  storm-centres  that  passed  over  Philadelphia.     I   rejn'at  that  all 
such  statements  must  be  taken  with  great  reserve;  tJjey  will  gain  in  value 
if  other  observers  in  different  stations  reach  the  same  or  similar  n-sults,     ^M 

As  regaixls  the  eatisation  of  the  tlisease  itself,  and  not  of  tlje  attacks^ 
other  factore  play  a  much  more  imjKirtant  **5/<'.     Above  all,  we  have  to 
nieution  fright,  the  acute  diseases,  jTarticidarly  acute  rheumatism  and  scar- 
latina, cardiac  disease,  and  pri'guancy. 

Fngid  and  strong  emotional  excitement  are  so  frefjuently  the  cause  i 
chorea  ttiat  it  is  unnecessary  to  give  statistics  on  this  point.    It  is  tlie  dir 
auise  of  choreic  attacks  in  fully  one-fourth  of  the  reponed  cases,  and 
my  own  eas(^  it  was  f<*u ud  In  more  tlian  half. 

The  first  attack  as  well  as  I'eenrrent  atta(*ks  may  be  due  to  this  cam 
a  first  attack,  as  a  rule,  follows  either  imnie<liatcly  or  within  a   few  daj 
at\er  the  fright.     Thus,  I  had   under  my  ol>scrvation   tor  a  long  time 
child  that  livetl  n«ir  the  Brooklyn  Theatre  at  the  time  of  the  great  til 
Tfic  chilli  was  slarthxl  by  the  sight  of  the  flames,  and  within  a  few  ho« 
began  to  twitch,  and  soon  developeil  s<n*ere  chorea.     In  one  case  the  sigi 


*  Lectures  on  Nen-ous  Diseases. 

*  The  Pulyclinie,  Junimry,  1887:  cf.  also  Dr.  Mitohpll'u  views. 

*  Wicke  a  (It^-I)  »nJ  Gerbordt'a  stutiatica  ure  iu  geiitftul  agreemcat  wilh  thU. 
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of  a  street-brawl,  in  another  the  si^ht  of  a  dvtid  IkhIv,  anJ  io  still  another 
the  news  of  the  death  fif  the  ehikrs  father,  was  the  diroet  cause  of  the 
ciioffie  attaek.  In  L-iiiklren  wlio  have  had  chorea  trivial  oei-iirreuefs  are  apt 
to  bring  on  an  attaek.  Slight  overstrain  at  schwtl,  the  unexpected  rejK»rt 
of  a  pistol,  a  severe  thunder-storm,  or  a  severe  scolding  by  a  }>arent  (as 
Ufurntl  in  a  private  ea.s<>  of  mine)  may  be  suffiieieiit  to  bring  on  an  attack. 
Acitft  Rhtuinuimn, — Different  iuterpretatioos  have  l)een  put  upon  the 
Jt  llie  fact  is  untlispntetl  that  in  a  very  hirge  nunil:>er  of  cases  of 
we  also  obtain  a  history  of  rheumatism;  but  a  rausal  n-Iation  <^n 
be  |»rovecl  in  tlnjtie  cases  only  in  which  tlie  rlieuniatism  distinctly  pi-eceded 
the  attack.  This  o«uirr*-(l  in  aJKRit  one- fourth  nf  the  cases  ivportetl  by  Stk*,* 
Roger,' the  British  Medit^il  -Vssuctation  Colk^•tive  Investigation  Omimittee, 
aiMl  Gowcrs.  Elcbhorst  and  Striluipell  think  the  iT^lationshij>  Ix'tween 
riienmatism  and  choix*!!  au  occasional  one  ;  Briegcr*  insists  on  the  existence 
of  an  alternation  b<.'twcTn  these  eonditi()na. 

Steiuer*  states  that  in  but  four  of  two  hundred  and  fifty-two  eases  did 
diorea  develop  during  the  course  of  acute  articular  rheumatism.  Sturgis 
found  rheumatism  (pi'ci-eding?)  in  twenty  per  cent,  of  two  hundred  and 
nineteen  choreas,  but  does  not  tliink  thiTc  is  any  eiiusal  rehition,  l»ecause 
fifteen  percent,  of  all  chihlrcu  are  rheumatic.  Allan  MeLaue  Hamilton* 
fiiitml  twenty  |)er  cent,  of  all  st'liool-cliildrcn  in  New  York  City  choreic, 
«»r  uff*e<.'t<Hl  with  some  similar  disorder.  These  statistics  are  startlingj  and 
m>d  verification  :  if  corretit,  the  coincidence  of  the  two< diseases  would  l>e 
inone  prolwiblc  than  a  causjd  Relation  Ix-tweeu  the  two, 

I  could  ohtaiu  a  satisfnetory  history  of  rheimiatism  in  only  eight  of 
seventy  ciis<«  of  chorea,  llonihci-g  and  Nienieyer  deuicfl  any  relationsiiip 
lulween  the  two  atfwtions,  but  dJieir  objections  were  urged  before  the  moi^ 
«npful  statistics  of  recent  yea i-H  had  l>ecu  recorded,  Sinkler  i\n\w\  a  history 
of  rheumatism  in  thirty-s<.'veji  of  two  hundred  and  st^'venty-Jiine  cases. 
Hirt,*one  <d'  the  latest  writers  on  this  subject,  thinks  that  there  is  a  com- 
mon toxic  agent,  which  if  it  an'ect  the  codex  will  pnxluce  cluu'cie  move- 
ments, if  it  alfect  the  joints  chiefly  will  give  rise  to  acute  rhcutnatism.  This 
isjmnping  at  etjnclusiona.  That  toxic  agents  may  tx^^sionally  pnxluce 
rheiinuitism  and  chon^a  I  am  willing  t<>  alhnv,  but  the  large  numlx^r  of 
«ifi««  due  to  fright  c;tnui)t  W  accminlwl  ibr  in  this  way.  Here,  again, 
tJio  germ-theor)' obscures  our  vision.  An  infections  or  toxic  disease?  may 
prtidiiee  chorea,  but  if  it  doi^  so  it  actj?  simply  as  a  debilitating  factor,  just 
as  elioren  may  he  dne  to  any  exhausting  discas<\  to  a  i>rotbiuid  ananuia, 
and  the  like.     Among  ret?ent  writei^s,  Herringham,^  Cheadlc/  Ma^^keuzie, 


I  Mi'^m.  de  lAcad.,  xv.  1850.  >  Areb.  g6n.  de  Med.,  1886,  xU. 

»  lU.rlin.  Klin.  Wocbc riMthr. ,  1886,  No.  10. 

•  lAemt^-w'^  Cyclopsjdiii,  vol.  xiv.  p.  427. 
'American  p9ycholo|T|cftl  Jounmlj  Fplirujiry,  1870. 

•  PttUiologie  und  Thenipjf  der  Nervenkmnkheiten,  p.  807. 

•  Lunc^^t,  January  12,  1889.  •  Ibid.,  May  4, 1889. 
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Boiiehaud,*  believe  that  an   intimate  relation  exists  between  chorea  and 
rlieuiiiatisra. 

Htad-diaease  precedes  chorea  in  one-quarter  to  one-half  of  the  cases.* 
I  have  found  organic  heart-disea.se  in  twelve  cases  out  of  se\"enty.  There 
is  no  nec<l  in  this  itistam-e  of  a.>%suming  any  infL-ctioiis  agent  as  the  cau^s? 
yf  both  the  myo-  and  the  enda-<^ixliti8  on  the  one  hand,  and  of  chorea  on 
the  other:  if  any  explanation  must  l>e  given  of  the  relationship  between 
these  two  enmlitions,  it  sjx'ms  niueh  more  rational  to  ascribe  the  chorea  to 
tlie  slight  derangements  and  irregularities  of  vascular  supply  of"  the  highea^ 
nerve-elements,  resulting  from  the  cardiac  lesion,  although  there  may  be  n^J 
gross  signs  of  faulty  comiK-nsiition.  ^^ 

Prer/muwii  is  so  fretpicnt  a  cause  of  this  disoi-der  that  chorea  gravida' 
is  a  well-kuown  aitwtion.     Asa  ntle,  it  occurs  in  women  who  have  h 
attacks  of  chorea  in  earlier  life.     A  first  attack  during  pregnancy  is  ra 
AVomcu   under  twenty-five  are  nn>st  apt  to  be  atfected,  and  the  \. 
nunil)er  of  attacks  otx-nr  during  tlie  third  numth,^  and   more  particularly 
during  a  first  pregnancy.     Not  long  since  I  had  occasion  to  see  in  consul- 
tation a  young  lady  who  had  had  choretv  in  childhootl,  and  who  had  sli, 
choreic  movements  of  tlie  tongue  during  her  jyeriod  of  engagement.     Th 
disappeaivd  before  marriage.     Shortly  after  marriage  she  l)ecame  pregnant, 
and   in  the  swtjnd  or  tliiivl   month   of  pregnancy  she   dovclojKHl   sev 
chorea.     Although  this  lasted  a  few  months^  prqrnancy  was  not  interfc] 
with,  and  at  full  terra  she  gave  birth  to  a  strong,  healthy  child. 

I  have  known  cases  to  develop  after  childhirth,  and  in  a  case  seen  about 
six  months  ago  distinct  choren  was  asso<'iated  with  acute  pueriK'ml  mania. 
In  this  t'OMi  there  was  uudoul>t<:tl  choi-ca,  and  the  movements  wei-e  very 
different  fr^im  the  ortlinary  restless  movements  of  acute  mania.  The  asso- 
ciation of  these  two  conditions  is  not  surprising,  if  we  reganl  iMith  of  thej 
(the  acute  mauia  and  the  chorea)  as  symptoms  of  exhaustion  of  the  enti: 
central  nervous  system.* 

In  the  absence  of  pi*egnaucy,  marriage  alone,  with  the  attendant  exci 
ments,  is  sufficient  to  [)roduce  a  ivcurrtnu'C  n{  chorea.     This  was  well  ill 
tratctl  by  a  case  under  my  observation  at  the  PolycHnic^  of  a  young  Rui 
woman  aged  eigliteen  years,  wIkj  had  niarriM  a  few  months  previously, 
who  was  markcflly  liysterlcal   and   could  be  easily  hypnotize<l,  and  w 
developetl  chorea  almost  immetliately  after  marriage,  but  was  not  pregna 
when  last  seen,  six  months  after  marriage.     The  choreic  movements,  it 
worth  adding,  disapi>eare*l  entirely  during  the  hypnotic  state,  as  they  do  i 
ordinary  sleep. 


ligfa^ 
hesH 
lant, 

1 


*  Bev.  mens,  de  TEnfftnee,  1889. 
'  Staitistics  of  the  British  Medical  Association  Collective  Investigation  Committe«  »ud 

of  Oowors. 

'  This  9tatem«iit  is  ba^ed  upon  numerous  statistics. 

*  RnluMnan  (Berlin  Di&i*ortj>tioii,  1889)  and  Hnndfield  Jones  (British  Medical  Jour 
1S80)  arts  the  rtcent  writers  on  the  chorea  of  pregnancy. 
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It  seernod  proper  to  intrcxliiee  these  statements  regarding  chorea  ia  the 
adult,  for  it  is  almost  invariably  the  result  of*  ohurca  in  early  life. 

Reflex  chorea  is  frequently  nieutioned.  The  reflex  origin  of  all  func- 
tional disorders  of  the  nervous  system  is  urged  by  many  writers ;  but,  if 
tarefuUy  sifted,  it  will  be  tound  that  there  an>  verj'  few  tnily  reflex  choreas. 
The  only  cases  I  have  seen  whieh  were  of  indubitable  retiex  origin  were 
due  to  intestinal  i>ai-asites.  I  have  in  mind  two  cases,  and  only  two,  ont  of 
i  very  e«jnsiderable  nuniljer,  in  whieh  the  pi-esencc  of  a  ta]»e-worm  swmed 
*tD  aeitiuut  for  the  fborea ;  at  all  events,  the  latter  disa|>jM>ared  very  soon 
(within  a  Meek)  atVer  the  removal  of  the  worm.  1  am  in  doubt  as  to  reflex 
dioreas  due  to  na.sal  or  m-ular  trouble;  some  of  these  are  more  properly 
habit  choreas,  or,  aceoixliug  to  Gowers,  habit  spasms,  but  of  (hose  crasus  of 
true,  generally  facial,  chorea  which  I  have  seen,  which  had  been  luider  the 
treatment  of  rhinologii^t^  and  oculists,  and  were  referred  by  them  to  me,  all 
were  n^lieved  by  general  choreic  trt^tmeut^  and  not  by  local  treatment  of 
the  no6e  or  eyes.  Allowing  for  the  fact  that  these  cases  w-ere  the  very  ones 
which  did  not  do  well  undtr  liM-al  treatment,  and  t!iat  thc.i«iie  that  do  well  do 
not  irach  the  nenroh>gist,  yet,  fj*om  my  own  experience  with  a  large  uuml>er 
of  cases  whieh  eoussultcd  me  in  the  first  instance,  and  from  ct>nvcrsutiou 
with  many  8)>ecialiat**,  I  feel  wan-anted  in  saying  that  there  are  very  few 
OBn  of  true  reflex  chorea. 

The  relation  between  epilepsy  and  chorea  is  worth  mentioning.  Gowers 
rdm  to  a  few  cases  in  w^hich  epilepsy  dated  from  chorea,  and  I  have  now 
tuider  oUstU'vatiou  at  the  Moutefiore  Home  a  wtmian  alxjut  ft)rty  yeai*s  of 
ige  who,  in  addition  to  carcinctma  uteri,  prcseuts  the  most  marked  eborca 
of  the  face-muscles  and  of  the  tongue ;  so  extreme  are  the  choreic  move- 
mcnis  that  speech  is  absolutely  unintelligible,  and  the  attempt  to  use  the 
li|)8  n^sults  in  the  most  curious  grimaces.  In  this  case  the  chorea  began 
afttT  the  cessation  of  epileptic  attacks  a  few  years  ago. 

Pathology;  Pathological  Anatomy. — The  morbid  changes  underly- 
ing chorea  are  still  a  gre;»t  mystery.  Kot  that  autopsies  are  wanting,  for 
tlu'i'^  arc  many  such  on  reivord,  in  .spite  of  the  lact  that  chorea  is  rarely  a 
lalal  disi-aae  ;  but  there  have  been  so  many  diflercnt  jKjst-mortem  fimlings 
dtscribetl  that  each  writer  may  lx»  Siiid  to  have  his  own  peculiar  view  of  the 
|ttth<)liigy  of  this  dis4.-ase.  Thosi.'  w ho  may  be  interested  in  (he  older  theories 
wnceming  chorea  will  find  them  without  numlx?r  in  Soltmann's  article  on 
diiMca  in  Gerhartlt^s  lai*ge  manual.  Anything  and  everything,  from  bbxHl- 
<Ii;i(lierj!J  U)  a  tumor  in  any  part  of  the  brain,  has  at  one  time  or  another 
l«tii  hehl  to  be  the  cause  of  chorea.  S6e  collected  eighty-four  cases  of 
diorea  *in  whieh  a  post-mortem  examination  had  Ijeen  made.  In  sixteen 
Do  changes  were  found  in  the  centiul  nervous  system.  In  thirty-two  there 
Were  lesions  in  the  lirain  and  nervous  centres  (softening  and  tuberculosis), 
aod  ID  tiie  remainder  there  was  congestion  of  the  serous  membranes.    Ogle* 
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^lU'iy  of  eimgestiim  uf  the  nervous  centres;  Pyc 
mi'iitioiis  hypenemia  of  tlie  brain  and  curd, — !?tatement8  which  every  oi 
will  be  able  to  take  at  their  true  value.  In  18G8  Steiner'  i-epta-teti 
careful  examiuatiou  of  three  cast.^  of  chorea.  He  found  a  c4?rebro-spi 
aua'mia  and  some  connect ive-t issue  proliferation  in  the  upper  part  uf  the 
spiual  wi-d;  cousequently,  he  looked  upon  chorea  as  a  sort  of  *' spinal 
irritation."  This  view  is  not  shared  by  any  of  the  m(»re  recent  writ 
althuugh  seveml  of  them  liave  found  changes  in  the  spinal  cord  as  we 
in  the  brain. 

Meynert^  and  Elliscber''  have  found  hyaline  degeneration  in  the  nei 
cells  of  the  central  ganglia.  The  last-uara«xl  autlior  also  found  changes 
the  vessels  of  the  central  gauglia,  as  well  as  e.vtra vacation  of  blood  into 
the  ctjnnective  tissue  of  the  brain,  and  numerous  emboli  in  the  smallest 
vess<'ls  of  the  cortex.  Flechsig  lias  found  hyaline  changes  in  the  anterior 
divisions  of  the  lenticular  nucleus.  ^^ 

Dickinson^^  whoae  studies  were  made  with  unusual  care,  has  analyze4^| 
large  number  of  pnst-niorteni   rrj>orts,  and   finds  that  hyperieniia  of  the 
brain  and  cord  and  nunicnms  hemorrhages  into  those  regions  of  the  brain 
supplied  by  the  middle  cerebral  artery  constitute  the  must  frequent  morbid 
condition  of  chorea,  but  he  objects  to  the  embolic  the<.)ry.  ^H 

The  embolic  origin  of  chorea  has  been  maiutainc<l  by  many  antho^P 
chief  among  them  being  HoghliugH  Jackson,  who  holds,  furthermore,  that 
the  fretpieut  involvement  of  the  faoe-mu.scles  pnjves  the  cerebral  origin  | 
cliorea.    The  association  of  endocarditis  with  chores  (in  stn'enteen  of  twcB 
two  fatal  cases  collected  by  Dickinson)  lends  considerable  force  to  the  ar 
menta  of  those  who  advance  the  embolic  theory  of  the  origiD  of  chorea. 
This  explanation  is  unsatisfactory  in  that  lai-ge  numlxT  of  cases  in  which 
there  is  no  endw^ardttisj  and,  furthermore,  a  most  t^iifful  examination  h^ 
Gowers  and  others  has  failed  to  reveal  emboli  in  the  brains  of  persons  wl^| 
have  died  with   chorea.     The  most  direct  proof  of  the  relation  between 
chorea  and  capillary  embolism  of  the  brain  was  given  by  Angel  Mot 
who  by  injections  of  a  fluid  into  the  carotids  of  animals  produced  mc 
ments  closely  resembling  those  of  chorea,*  aud  this  condition  was  associa 
with  capillary  embolism  of  the  brain  and  toixI. 

To  complete  the  list  of  post-mortem  findings,  we  add  that  Golji^i  fon 
calcification  uf  the  cells  of  Purkinje  in  the  eerebellum  (tpioted  by  Oowe 
Ellischer'  aud  Luckhart  Clarke  found  changes  in  the  nerve-olements 
connective  tissue  in  the  spinal  cord^^  and  Ellischer  even  describes  a  hyuliiie 


1  Guv's  Hospital  Reports.  1874. 

'  Jiihrb.  f.  Kindcrheilkunde. 

«  Allg.  Wien.  Med.  Zeitung,  1868, 

*  Zierassen's  Cyclnpjtdia,  vul.  xiv. 

*  Medioo-Chinirgical  Transactions,  1876,  vol.  xlL 
«  Lancet,  1885. 
'  Virchow's  Archivj  vol.  Ixi. 
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eneration  of  the    axis-oyltndors    of  pcriplieml   nervous.      Dana'   fliund 
intense  cerebral  anJ  spinal   hypcneniia  ;    Ilaudford^  found   numerous 
ainall  hemorrhages,  thrombcxies,  and  a  gciieml  dilatation  of  the  bkiml-vet^sels 
in  the  medulla,  pons,  and  spinal  cord,     Gari*<>d^  attributoi?  chorea  to  an 
orcrgrowth  of  eonntx'tive  tissue  in  the  nene-centres,  while  Ciros!>e*  pro- 
cbtcus  himself  an  adiiereut  of  the  theory  of  the  embolic  origin  of  ehttrea. 
From  the  preceding  aceotint  of  post-mortem  findings  but  one  inference 
be  made :  the  true  pathology  of  chorea  is  still  ujikuown.     Such  facta 
I  we  have  obtained  point  to  a  wide-s(*rt^d  luitritivc  and  functiiinal  dis- 
ttiTlianceof  the  higher  nerve-i'leraeuts  throughout  the  eentml  nervous  system. 
This  disturljQUce  ugv<\  not  be  due  in  everv'  ease  to  one  and  the  same  cause. 
Tbe  ganglion-celts  and   higher  uervc-elemeuts  are  very  sensitive  to  the 
slightest  cltangcs  of  blood-supply.     In  one  case  a  general  hypersemia  may 
ht  suificieut   to  disturb   their   normal   blood-supply,  aud   in  another  rase 
CBpiUary  emboli  may  produL-e  the  same  result.     As  there  is  good  reascm  to 
ia{ipoec  that  irritation  of  gray  matter  anywhere  in  the  central   nervous 
sftUm  may  give  rise  to  epileptic  convulsions  (how  else  can  we  explain  the 
hiitial  convulsions  of  anterior  |»olu>myp litis?),  w  a  eliaugc  in  the  nutritive 
couditiou  of  the  ganglion-cells  and  higher  uerve-tdements  in  any  part  of 
the  gray  matter  of  the  eenti-al  nervous  system  may  give  rise  to  clujreic 
movements.     That  chorea  is  in  most  instances  a  ct'rc^ra/ disease  may  Ije  in- 
ferred from  the  very  freipient  association  ^f  the  severer  forms  with  psychic 
changes,  from  tlie  involvement  of  the  face,  as  Jai^kson  polutcd  out,  aud 
from  the  asscxjiation  with  c[>ilcpsy,  as  proviHl  by  oisos  of  Oowers,  and  by 
Dtt)'  own  case,  recorded  on  p.  845. 

Tlie  occurrence,  or  rather  the  persistence,  of  chorea  in  dogs  after  section 
of  tile  spinal  corrl,  and  the  very  remarkable  cases  iu  man,  re]i(u1e<l  l»y  Weir 
Mitdicll,  and  resembling  d{)g-ehorea,  st^em  to  me  to  |xjiut  to  the  possibility 
uf  unusual  forms  of  choira  being  due  to  involvement  of  the  spinal  cord. 

Id  conclusion,  let  me  remind  the  reader  that  the  post-hemiplegic  chorea 
•^fdiildrcu  is  quite  as  apt  to  occur  after  cortical  us  after  intra-cerebrdl 
lesions.  Inasmui'li  a.s  I  have  allowerl  that  gray  matter  anywhere  in  the 
'ji^in  or  the  spinal  cord  may  be  the  seat  of  the  lesion  of  chorea,  I  have 
i»o  nason  sjwcially  to  defend  or  coml>at  the  older  view  of  the  thalamic 
'•rigin  of  chorea.  In  some  cases  the  lesion  may  be  in  the  thalamus,  but  it 
way  also  be  in  the  lenticular  nucleus,  as  in  the  case  of  Flechsig,  or  in  any 
«>ther  ganglionic  mass. 

8ymptomatolog-y. — Involuntary  and  irregular  twitching  movements 
of  any  muscle  or  groups  of  muscles  of  the  body  constitute  the  cardinal 
!*ymptora  of  chorea.  The  muscles  of  the  hands  and  fingei*s  and  of  tlie 
iiiee  aud  tongue  are  most  often  aficctcd,  but  it  is  not  rare  to  find  the  leg- 
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»  Brain,  .July,  1889. 
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and  trmik-musflefl  also  involveiL  These  twitching  movements  are  apt  i 
be  worse  on  volantar)'  effort,  but  they  also  ap(>ear  at  shorter  or  longcf 
intervals  when  no  muscular  effort  is  attempted ;  they  may  becKime  most 
marked  if  tlie  patient  makes  a  determined  et!'ort  to  keep  the  part  absolutely 
quiet. 

In  addition  to  these  twitching  movements  there  is  a  general  restleasnfss 
of  the  Ixxly;  while  under  examination  the  patient  changes  his  position 
every  secijnd, — rests  firet  upon  one  foot,  then  upon  another,  keeping  up  a 
constant  change.  If  the  physician  examine  the  hands,  the  twitching  may  be 
inhibited  in  them  (or  one  moment,  but  &ome  other  part,  the  face  or  the  leg, 
will  twitch  all  the  more  for  the  time-being. 

In  a  large  number  of  jmtieuts  but  one-half  of  the  body  is  involved^and 
in  that  case  we  speak  of  hcmichorea»  As  far  as  can  be  gathered  from 
extensive  statistics,  right  and  left  hemichorea  are  equally  frequeat.  This 
is  fully  confirmed  by  my  own  cases. 

Asa  rule,  the  twitching  movements  are  so  distinct  from  the  start  that  no 
special  examination  is  nccilcd  fur  purposes  of  diagnosis*  in  some  instances, 
however,  the  disease,  or  a  choreic  attack,  begins  with  a  general  restlc?ssness, 
and  the  choreic  movements  can  be  discovercil  only  upon  close  inspection  of 
the  hand  or  tongue.  If  the  nature  of  the  disease  is  in  doubt,  I  ask  the 
little  patient  to  ])lace  its  hand  quietly  upon  my  own,  or  between  my  two 
hands :  in  this  way  the  irregular  choreic  movements  can  be  easily  seen  or 
felt.  The  true  nature  of  many  a  trouble  which  apj.)ear8  to  Ik;  nothing  more 
than  a  "  little  nervousness"  may  thus  Ix?  detected.  The  vv^ry  greatest 
imiKtrtauce,  and  more  than  is  geucj'ally  allowed,  should  be  attached  to  the 
tongue.  In  douhtftd  cases  choreic  movements  of  the  tongue  will  often  prore 
the  naiure  of  the  di'^msr.  I  have  found  this  to  be  true  in  a  number  of 
instances  of  supposed  habit  chorea  or  habit  spasm  of  the  face-mustdes. 

If  the  tongue,  when  protrudeil,  shows  the  characteristic  choreic  move- 
meuts,  it  is  well  to  regard  the  disease  as  true  chorea.  The  exact  nature 
of  these  tdngue-movemcnts  is  ditficult  to  deseril>e ,-  they  are  slow,  ctwrse, 
and  rhythmiral,  and  when  the  tongue  is  protruded  the  mouth  is  opeucd 
unnec<.'8sarily  widely,  and  the  tongue  is  soon  caught  between  the  te^lh. 
These  movements  give  rise  to  what  I  should  be  inclined  to  call  the  **  faci«" 
of  chorea. 

All  the  movements  of  a  choreic  patient  (except  in  the  milder  casee)  i 
characterized  by  extreme  awkwardneas.  This  is  well  shown  if  the 
fastens  or  unfastens  his  clothes,  in  raising  a  glass  of  water  to  the  lipe*  in 
attempting  to  hold  the  pen  in  w^ritingj  in  short,  in  whatever  muscular 
effort  the  patient  may  make.  This  awkwardness  and  the  constant  jetkivf 
of  the  head  and  bo<ly  are  the  source  of  greatest  annoyance  to  tlie  petifot 
In  fully  nine-tenths  of  the  cases  the  jiatient,  while  annoyed,  does  not 
appear  to  be  fatigued  by  the  jerking  movements  of  the  muscles ;  but  in  liie 
remaining  tenth  the  movements  are  so  severe  that  they  lead  to  great  exhau 
tion.     It  is  fortunate  for  these  patients,  as  for  all  other  choreic  patieo 
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movements  ceane  during  sleep.  Two  years  ago  I  had  under  treat- 
little  girl,  six  years  of  age,  the  child  of  healthy  and  intelligent 
parents.  I  had  carried  the  child  successfully  throagh  its  first  attack  of 
cliorea  ;  in  the  s<^*cond  attack,  which  came  on  after  a  fright,  the  movements 
were  so  extreme  and  sleep  was  so  poor  that  within  a  few  weeks  the  child 
died  of  exhaustion  ;  the  heart  had  been  involved  in  the  first  attack  ;  it  was 
Dot  involved  in  the  seconil  attack,  except  that  the  almost  continuous  and 
cxtn?me  movements  increased  the  work  which  it  had  to  perfoim. 

This  is  the  only  fatal  case  of  chorea  I  have  ,seen  among  a  large  number 
of  severe  cases.  In  the  severer  forms  the  movements  are  often  so  excessive 
that  the  bed  must  Ix-  well  padded,  or  the  patient  be  watched  constantly,  to 
prevent  injury  to  the  btwly. 

Some  weakness  of  the  muscles  is  regularly  associated  with  the  choreic 
(vements,  Gowers  has  proposed  the  term  *'  paralytic  chorea"  for  those 
in  which  there  is  marked  imralysis,  hut  I  can  tind  no  sufficient,  excuse 
for  the  introduction  of  this  term»  The  differenoe  is  one  of  degree,  not  of 
kind. 

Speei'h  is  frefiuently  involved.  The  choreic  movements  of  the  tongue 
iad  laryngeal  muscles  may  make  speech  altogether  unintelligible.  In  the 
milder  cases  there  is  a  little  awkwardness  of  articulation,  a  tendency  to 
break  oflf  words,  to  begin  sentences  again  and  again,  but  nothing  more. 

Deglutition  mar  be  difficult;  the  tongue  is  frequently  bitten,  and,  from 
the  awkwardness  in  the  use  of  knife  and  fork  and  in  passing  food  to  the 
mouth,  the  patient  is  an  ungainly  sight  while  at  his  meals. 

Mention  should  alw  Ije  made  of  htrt^tu/ml  chorea,  a  special  form  of 
draroa  in  which  the  laryngeal  muscles  are  chiefly  affected,  the  result  being 
»  pecoliar  bark,  which  is  rejx»atetl  at  short  intervals.  These  cases  arc 
ttmetimee  mistaken  for  wises  of  hysterical  bark,  but  the  general  restlessness 
aiid  the  age  of  the  patient*  and  the  choreic  movements  of  the  tonguG,  make 
lilt"  diagnosis  an  easy  one.  A  few  years  ago  I  siiw  a  typical  ease  of  the 
kiwi  at  the  Polyclinic.  The  patient  was  a  girl  ten  years  of  age,  who  began 
to*' hark"  after  a  sudden  fright.  The  child  presented  otlier  symptoms  of 
clwwa,  and  recovered  under  the  usual  treatment  for  chorea.  There  was  no 
9i&]>tom  of  hysteria  in  the  ease.  From  my  own  experience  I  infer  that 
tlu8  is  the  rarest  form  of  chorea. 

The  electrical  readwns  are  sometimes  slightly  altered  in  cases  of  chorea, 
fioieothal,  Benedikt,^  and  Gowers  found  an  increased  resjKinse  to  the  faradic 
tnd  galvanic  currents  on  the  i>art  of  the  muscles  and  nerves  of  the  alToeted 
«de.  This  could  be  determined  only  in  cases  of  homiehorea.  Some  have 
asKited  tlmt  the  reaction  of  degeneration  with  qualitative  galvanic  changes 
(A.C.C.  >  K.C.C.,  etc.)  occiu"^  in  some  instances.  I  am  inclined  to  ques- 
tion the  truth  of  this  statement.  I  have  made  a  large  number  of  electrical 
examinations  of  choreic  patients,  and  have  never  found  a  change  of  the 
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normal  pilvanic  formula.     If  tho  roa^^tion  of  degeneration  be  present,  i 
compUeating  disoast;  slioold  be  looked  for. 

Mental  disturUince  is  not  unknown  in  chorea,  though  it  is  an  excep- 
tional occurrence.  As  a  matter  of  fni't  the  mental  calibre  of  choreic  pft- 
tiente,  and  of  choreic  children  in  particular,  is  rather  alxjvc  than  below  par. 
Cbildrcn  who  by  means  of  a  l>etter  mental  develojtment  stand  head  of  the 
class^  who  work  for  prizes  and  win  them,  children  who  are  under  constant 
mental  sitraia^and  aI>oi:it  whom  [laiT'iits  and  teacliers  make  much  ado  becattfe 
they  are  briglit, — these  are  the  very  ones  most  apt  to  bo  attacked  by  chorea. 
In  some  exceptional  cases  there  is  a  "  chorea  of  the  brain,"  as  well  as  of  the 
botly,  and  in  tlio.se  [mtients  a  maniacal  condition  is  associated  >\'ith  chon'n. 
It  is  a  rather  nvre  occurrence  to  find  lyscs  which  wei*e  at  the  beginning  dis- 
tinctly choreic,  and  which  l>ecame  maniacal  later  on.  Tlie  reverse  is  mucii 
more  fre<|uent.  In  many  eases  cif  anile  mania,  particularly  in  young 
women,  I  have  noticed  that  the  movements  of  the  extremities  and  of  tlw? 
tongue  were  typically  choreic. 

A  majority  of  the  |>atients  witli  severe  chorea  show  at  the  start  a  marked 
irritability  of  temper;  some  exhil>it  distinct  aiMithy  amounting  almost  to 
stupor.  In  a  very  few  cases,  particularly  if  the  chorea  becomes  chronic,! 
condition  t>f  dementia  may  ensue.  But  I  repeat  that  the  luental  disturb- 
ances are  gjenerally  siiglit  and  ti-ansient. 

Compile atioQB. — Whatever  our  views  of  the  causal  relation  may  be 
(see  p.  843),  the  fact  remains  that  rheumatism  and  cardiac  diseooe  iw 
the  must  fnniucnt  com]\li*>atioufi  uf  rhon/a.  Acute  articular  rhenmadsm 
is  a  frequent  and  inimediate  forerunner  of  chorea  ;  it  may  alst)  ap|icar  on- 
exiieetcdly  in  the  course  of  an  attack  of  chorea.  Meynet/  Barlow  and 
Warner,^  and  II irs4^h sprung*  descrilx'  small  siilx-ntaneiios  nodules  as  evi- 
dence of  the  rheumatic  diathesis  in  cases  of  chorea.  In  the  course  of  an 
attack  of  chorea  with  acute  articular  rheumatism,  endocarditis  may  ap- 
pear. In  such  easels  the  endocarditis  is  to  be  attributed  to  the  rheumatism 
rather  than  to  the  cliorea. 

The  condition  of  the  heart  should  l>e  frequently  examinetl.  The  fnp' 
quency  of  aneemia  in  cases  of  chorea  makes  it  incumlK'Ut  ujK>n  the  ph\i*ician 
to  allow  f«)r  ha?mic  murmurs  and  for  a  slight  dilatation  of  the  heart,  which 
may  be  due  to  profound  amemia.  But  in  a  very  large  numlier  of  jationl^ 
the  murmurs  and  other  diagnostic  signs  will  point  to  the  existence  of 
organic  heart-disease.  Mitral  regurgitation  is  by  far  the  mi^t  fn^nent 
form.  In  tiie  statistics  of  the  British  Medical  Association  Collec^tive  Ii- 
vestigatiou  Committee  there  were  one  hunditxi  and  sixteen  case<i  of  mitwl 
disease  and  only  six  of  aortic  disease.  Gowcrs,  who  criticises  these  8tiH»- 
ties  justly  enough,  states  that  he  fouud  only  two  instanoes  of  aurtio  regtifp" 


»  Lyon  Medical,  1876,  No.  49. 

'  Triin*nct3i»n8  of  the  International  M-'flioHl  Congrew,  1881,  vol.  ir.  p.  llC 

'  Juhrb.  f.  K:iDa<^rhuilkuade,  March,  18S1. 


CHOREA. 


851 


tJiis 

Li 


tation  among  two  liundivtl  and  fifty  rai^ps  of  eliorea.  Sinkler  fnitnd  t-ardiac 
murmur  in  eighty-two  out  of  two  hun(liv<l  aud  seventy-nine  case.s,  hut  he 
^iC!?  not  dccitle  h(»\v  many  wei'e  due  U)  (H"gaiiic  cardiac  disease.  It  may  at 
times  be  difficult  to  determine  this  questitm,  but  if  a  patient  whose  heart 
was  normal  develops  a  eanliac  murmur  while  under  ctbservatinn,  the  prnl>- 
ihility  of  an  organie  lesion  is  ver\'  great.  As  lj<^fore  stated,  organle  dis- 
t$se  of  the  heart  was  jiositively  piTscnt  in  twelve  of  seventy  eases  examined 
for  this  .special  purpose.  An  excess,  of  ureu  and  pliosphates  has  been  liumd 
in  tlie  tirine  of  choreie  patieut-s,  but  very  little  imjjurtauce  is  to  be  attached 
to  this,  a.s  also  to  the  exceptional  occurrence  of  optic  neuritis. 

Convulsive  attacks  are  referred  to  by  several  authors.  I  doubt  whether 
this  occurred  in  cases  of  true  cliuri-a:  while  there  is  no  reas^m  why  chorea 
md  epilepsy  may  not  occur  toj^ether,  I  have  not  seen  a  single  ease  in  wliich 
an  association  existed.  The  eases  of  this  description  wiiicli  have 
Ved  reported  have  l^een,  as  a  rule,  cases  of  hemichoiva  ;  and  it  is  pof^siblc 
that  these  convulsive  attacks,  as  well  as  the  heraichurea,  were  of  the  jjost- 
hemiplegic  order,  and  due,  therefore,  to  oi-ganic  disease  of  the  brain. 

Duration. — The  duration  of  thediseasi:'  varies  greatly.     As  the  disease 

i«  very  apt  t^)  relapse,  it  is  better  to  .sjieidv  of  tlie  duration  of  attacks,     A 

alngle  attack  may  last  from  three  weeks  to  six  months,  and  even  longer. 

Tlje  average  dumtion  is  ctuKH'thnl  nti  all  sides  to  be  ten  wwks.     The  British 

Mttliinl  Ass<K*iation  Collective  iuvestigatiou  RejMjrt,  as  amended  by  Gowei*s, 

shows  that  fifty-seven  per  cent,  of  all  eases  last  between  one  and  three 

months.     With  the  ees.sation  of  a  single  attack  the  disease  can  scjiively  l)e 

said  to  disai>iH»ar,  for  the  slightest  cause,  a  fright,  an  acjite  disease,  over- 

ftniin,  or  mere  climatic  aud  .seasonal  changes,  may  bring  on  another  attack. 

Statistics  are  not  available  on  this  point,  but  it  is  fair  to  assume  that  a  ma- 

jorilv  of  tlie  cases  of  chorda  suffer  at  least  one  relapse.     Of  seventy  cases 

which  I  have  tabutatc^l  with  the  assistance  of  Dr.  Feters<ui,  we  observed 

the  first  attack  in  (hirty-five,  the  second  in  eighteen,  the  third  in  eleven, 

the  fourth  in  four,  the  flflli  in  rme  casi^,  and  the  sixth  in  one. 

This  is  in  agreement  witli  the  general  <'Xperientx'  that  two  and  three 
"•bpses  are  very  common.  In  a  tt'w  ciises  the  disease  becomes  continuous 
a'nl  chnuiic.  as  in  the  patient  nf  Meldnei/  wht»  devebip<'d  cliorea  in  early 
iifrand  n'maimxl  choreic  until  his  death  at  tlie  age  of  sixty-six  yeai*s. 

The  interval  between  the  i-ekpses  varies  frf»m  a  few  weeks  to  one  or 
two  year*,  except  in  cases  of  chorea  of  pregnancy,  in  which  an  interval  of 
tenyrnrs  or  more  may  have  pnssefl  between  suc<rssive  attacks.  The  female 
**x,  for  evident  reascfns,  is  more  prone  to  relap,s<*s  than  the  male  sex. 

Siioressive  attacks  are  ver)*  apt  to  imitate  the  first  attack  in  cvcr\'  respect. 
If  the  fir-st  attack  be  one  uf  Iieniichorea,  later  attacks  are  apt  to  l»e  of  tlie 
<Lnw  oixler.  It  is  generally  sniiposricl  that  later  attacks  are  apt  to  1m^  milder 
flinn  a  first  attack.     If  this  Ik*  tlie  rule,  there  are  very  marketl  excejjtions 
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to  it ;  in  my  own  oxpcricnco,  a  second  or  tliircl  attack  may  be  even  more 
serious  than  the  first.  Death  in  a  seeond  or  thiitl  attack  h  supjK>sed  never 
to  occur,  yet  the  little  patient  referred  to  above  died  in  a  second  attack  of 
chorea.  All  such  sweeping  statements  should,  theFcfore,  be  accepted  with 
great  reserve. 

DiaguoBis, — The  movements  of  choices  are  m  distinctive  tliat  it  is 
easy  to  mistake  them  for  anytliiug  else.  Cases  of  imitative  or  possibly 
hysterical  ehoix^  may  at  first  sight  so  closely  resemble  true  chorea  as  to  lead 
to  a  mistake  in  diagnosis;  but  in  hysterical  cases^  the  perfect  rhythm  of 
the  movements,  the  atypical  onset,  the  prolonged  duration  of  the  disease, 
and  the  general  Iwaring  of  the  imtient,  will  give  a  clue  to  the  hysterical 
character  of  the  tiouble. 

Post-hemiplegic  choreic  movements  are  apt  to  be  mistaken  for 
choreUj  or  rather  heraichoifa. 

In  an  article  by  the  author  and  Dr.  Peterson  it  was  shown  that  ohc 
movements  jxjrsisted  in  six  out  of  one  hundred  and  five  cases  of  infantile 
hemiplegia,  and  in  one  out  of  twenty-four  cases  of  diplegia.  ^M 

About  four  years  ago  I  ^vas  asked  by  a  ct>l league  to  see  a  case  of  pe^^ 
sistent  chorea^  which,  he  said,  would  not  yield  t<i  the  ordinary  treatment. 
The  doctor  had  noticed  the  chorea,  but  had  overlooked  the  hemiplegia,  the 
result  of  an  apoplectic  attack  several  months  l:)efore  I  had  seen  the  child. 
It  will  be  easy  to  avoid  an  error  of  this  kind  if  the  physician  will  inquire 
into  the  previous  history  of  the  patient,  and  if  he  will  in  every  case  examine 
the  child  ff>r  possible  hcmijKiircsis,  and  will  also  remcmlK*r  that  in  case» 
of  post-hemiplegic  chorea  he  will  find,  as  a  rule,  .^me  rigidities  and  mark 
inci-ease  of  the  tendon  reflexes  on  the  |)aretic  side  or  in  the  paretic  lii 
(the  leg  may  rcctjver ;  a  paretic  or  coutracturt^d  arm  or  hand  may  be  the 
only  sign  of  a  prc<\>ding  hcmi|)legia).^  Moreover,  in  these  cases  of  hen 
plegia  the  choreic  movements  jwi'sist,  and  do  not  occur  In  attacks,  uor( 
tliey  yield  to  onlinary  treatment. 

A  confusion  with  cpileplitbrm  convulsions  is  scarcely  oonoei\'able, 
the  attacks  of  the  latter  are  less  frwjucnt^  and  there  is  generally  st 
momentary   loss   of  consciousness,   besides   other  symjjtoms   |x>inting 
epilepsy.     But  only  very  re(H.^utly  I  was  askwl  by  a  crdleague  to  see 
three-year-old  daughter,  wliose  trouble  puzzled  me  for  a  time.     The  ch 
would  give  sudden  and  very  quick  twitchings  of  one  arra  and  of  a  leg; 
these  twitchings  (xtMirred  while  the  child  was  walking  or  running  across  ' 
room  it  would  .suddenly  stiuid  still,  evidently  sur|?rise<l  by  these  jerkin 
movementa.     It  was  uatuml  to  think  of  petit  mal,  but  it  was  only  by  the 
frequency  of  the  movements,  by  close  inspei*tion  of  the  chamcter  of  tb« 
twitchings,  and  by  the  general  choreic  behavior  of  the  child  that  petit 
could  be  excluded  and  the  disease  recognized  as  true  chorea.     The 
yielded  also  to  the  oitJiuary  anti-choreic  treatment. 

*  See  BmcIu  and  Petenon^  Journal  of  ITervoua  aud  MeaUl  Diseased,  Mbj,  1890. 
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Prognoais.— On  the  whole,  the  prognosis  of  chorea  is  extremely  favor- 
able. Death  ixx^urred  in  only  tivu  (jcr  cent,  of  tlie  eases  collertetl  by  the 
British  Medical  Association  Committee.  Siuklcr  states  that  in  Philadel- 
phia in  seventy-four  years  there  liave  been  but  sixty-four  deaths  from 
diorBa.  If  a  iwitient  stirvive  the  first  attack,  the  prognosis  of  a  siicceed- 
iDg  attack  becomes  still  moi*e  favorable,  with  the  rare  exception  of  sucli  a 
case  aa  I  have  referred  to.  It  is  well,  however,  to  be  on  one's  guard  in 
iiatoig  the  length  of  time  which  an  attack  is  apt  to  last.  So  much  depends 
upon  the  kind  of  tare  a  patient  i*eoeives,  that  it  is  a  safe  procedure  to  say 
U«t,  if  all  directions  are  carried  out  strictly,  the  child  may  recover  from  a 
firsi  attack  in  from  six  to  ten  weeks,  unless  complications  should  arise. 
Some  cases  get  well  much  more  quickly,  but  these  are,  afler  atl,  the  ex- 
oeptioQs.  The  more  severe  the  movements  are  at  the  start,  the  moi-e  pro- 
longed the  course  of  the  disease  is  apt  to  be,  though  it  is  certain  that  severe 
under  proper  treatment  will  yield  much  more  quickly  than  mihler 
that  are  imprM|M'rly  handlctl.  The  <langcr  of  relaps<*s  under  unusual 
strain  or  excitement  sliould  [ye  borne  in  mind. 

Treatment. — There  is  every  reasfni  to  believe  tliat  some  of  the  milder 
of  chorea  would  get  well  without  any  treatment  whatever;   but  no 
!,  not  even  epilepsy,  calls  for  more  active  treatment  than  chorea  does 
in  iti*  severe  forms. 

Rest,  absolute  ivst,  is  the  duf  qua  non  of  all  treatment.  I  am  so 
tiioroughly  convincetl  of  this  that  I  should  be  willing  to  abandon  all 
medicinal  treatment  rather  than  allow  a  patient  with  a  mcxleratcly  severe 
fiirtn  of  chorea  to  walk  aJwut  for  the  first  few  weeks  of  treiitment.  It  is 
my  habit  to  refuse  to  undertake  treatment  unless  par<.'Uts  promise  to  carry 
oat  this  order  strictly.  In  the  milder  forms,  a  few  hours*  rest  in  the  mom- 
m^  and  afternoon  may  be  suffieieut  to  control  the  movements,  but  in  all 
<>ther  cases  the  patient,  at  wliatever  age  he  or  she  may  lx%  should  be  put  to 
W  at  once.  Often  it  will  he  necessary  to  keep  the  mother  or  a  nurse  sitting 
at  the  lied  for  a  few  days  to  keep  the  child  4uiet  and  to  pi-event  any  harm 
ciitning  t<»  the  child  from  the  excessive  violence  of  movements.  .Vfter  a 
ffw  days  of  enforced  rest  a  decided  improvement  is  noticeable.  In  moder- 
«rly  severe  eas-'s,  absolute  rest  of  two  weeks  should  Ik;  insisted  upon. 
After  the  expiration  of  this  term,  the  patient  is  alhnved  to  remain  out  of 
^*e^|  for  a  few  hours  at  a  time,  and  this  is  continued,  unless  the  choreic 
■tovenients  should  increase,  in  which  case  rest  in  IkhI  must  again  be  iu- 
"«t«|  upon.  For  some  weeks  the  [latient  must  not  be  nllowtxl  to  indulge 
Ui  any  violent  exercise ;  riding,  dancing,  bicyi-ling,  should  l>e  proliibited 
''togt^ther.  Such  exercises  should  also  be  forbidden  in  those  mildest  cases 
^hich  du  not  require  absolute  rest  in  IkhI. 

This  rest-treatment  can  be  carriefl  out  in  dis|>ensary  pi-actice  as  well  as 
in  private  practice.  It  is  our  custom  at  the  Polyclinic  to  give  diim'tions 
f'T  oue  or  more  wec^ks,  and  to  liavc  piitients  call  at  long  intervals,  while 
part-nts  or  relatives  are  expected  to  report  ix?gularly.    While  iu  IxhI,  childrcu 
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can  be  pleasantly  entertainod  by  others,  and,  if  the  movements  are  not 
excessive,  may  bo  allowc-d  to  play  or  read  in  btxl ;  but  the  ixadiog- matter 
sboiiJd  U^  carefully  select eil  so  as  to  keep  the  patient's  mind  free  from  all 
excitejiieut.  If  these  details  are  carefully  attended  to,  the  rusult  of  tR-at- 
ment  will  Ix?  all  the  more  sfitisfaetory. 

Next  in  imiRjrtanee  to  rest  is  a  nutritious  and  easily  digestible  diet.  I 
am  iu  the  habit  of  stvying  in  my  lectures  on  the  subject  that  milk  and  re»t 
will  ell  re  most  aises  of  chorea.  Iua8murh  as  a  large  numl>er  of  cJjoreic 
patieuts  are  profoundly  antemic,  a  diet  of  milk  and  eggs,  of  koumys, 
of  nmtzffon'  is  the  very  beat. 

Tlie  monotony  of  daily  Wfe  can  be  varied  to  advantage  by  the  use  of 
lukewarm   baths.      The   inunei'sion  iu  a  cold   bath  or  the  wet-pack  with 
subsc»(juent  friction  is  not  to  l)e  reeommendetL     AVhatever  good  either  may 
accomplish  is  cutiuterbalanced   by  the  shock  of  the  cold  water.     It  m'^M 
better  plan  to  bathe  the  patient  iu  lukewarm  water,  to  add  cold  water  t^ 
the  l)atli  while  the  patient  is  in  the  tub,  and  by  squeezing  out  a  sjwnge  held 
over  the  neck  aud  back  of  the  patient  to  get  the  efteet  of  dripping  wa 
upon  the  skin,     At^er  the  bath  (which  shoidd  not  be  given  until  the  fil 
signs  of  improvement  ai*e  visible)  the  patient  should  U^  kept  absolut 
quiet  aud  wmpped  up  warmly.     In  spite  of  the  excellent  effects  of 
methods,  we  are  cttuipelled  iu  nearly  every  ease  to  resoil  t>o 

3IeiUcuuil  Trcatmrnt. — Among  drugs  ai-senic  is  still  ftwUe  princff 
Dr.  Sc^uui,  iu  a  jjiipcr'  which  deserves  to  be  ixnid  by  every  praetitioi] 
[)laees  arsenie  first  and  rest  second  in  the  treatment  of  chorea.  While 
tliiuk  that  this  order  should  Ix;  reversed,  it  is  due  Dr.  Seguiu  to  state 
that  iu  his  opinion  "  physicians,  almost  without  exception,  give  nearly  use- 
less doses  of  arjsenic."  Dr.  Seguiu  regairls  eighteen  to  twenty-five,  or  e> 
twenty-seven,  drops  after  each  meal  as  the  **  really  efficacious  d<j©e."  Vc 
fi^ee  dilution  iu  some  alkaline  water  is  necessary,  aud  the  whole  quant 
may  be  taken  iu  divided  drinks  within  an  hi>ur  atler  a  mt^al.  Having 
ctmfidencc  in  Si'guiirs  tlierrapeutic  suggestions,  I  deem  his  method  wortfc 
\i['  trial ;  but  I  believe  that  so  much  more  cxm  be  accomplished  l>y  rest  than 
by  ai*scuic  that  these  excessive  doses  will  not  often  be  necessan-.  In  ev€ 
case  it  will  Ix?  wiser  to  begin  with  only  finir  or  five  dro|is  of  Fowle 
soIutiiM)  hr  dk\  and  to  inci-ease  grailnally.  In  case  (.>f  excessive  restlessnf 
I  am  in  tlie  habit  of  prescribing  the  ai-senic  together  with  the  elixir  of 
the  bromide  of  potassium,  or  in  case  sleep  is  slighlly  disturbed  I  give  the 
evening  dose  only  in  this  way,  for  it  is  a  fact  to  wliieh  all  are  agreed  that 
large  doses  of  bromide  do  not  act  favorably  in  chorea.  Bastian'  and 
Seh rotter,*  among  recent  writere,  make  free  uae  of  chloral  and  bmmide^ 

*  Very  few  children  will,  in  my  experience,  continue  tuklug  either  koumys  or  3 
for  any  length  of  time. 

«  New  York  Mediru!  Journiil,  Maivh  21-May  81,  18M. 
'  Rmin,  1889. 

*  Wiener  Med.  Wocheiiachr.,  1889. 
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drug  which  I  cau  cfinsc'Ieotiously  recommeod   is  the 
I     tincture  of  cimicifuga.     Frum  fifteen  to  thirty  drops  tlirec  times  daily  may 
I     be  administered  iu  oises  iu  whieh  arseuie'  is  not  tolerated  by  the  stomach. 
I  I  have  never  been  rompelled  to  resort  to  the  hypodermic  iujections  of 

kypBeair,  as  reeomnieuded  hy  Euleuliurg  and  Haiumoud. 
™  Among  the  inmimeral)le  drugs  whieli  have  been  reeomineDded  I  have 
made  a  trial  of  the  oxide  and  sulpliate  of  ziuc,  of  physostigrnine,  of  the 
alicylato*  (Weir  Mitchell),  and  of  antipyrin  (Simon  and  Legi-oiix),  without 
fceliug  that  any  one  of  these  drngs  is  su^wrior  or  even  ecpial  iu  efficieiiey  to 
menie. 

^^k    In  all  but  tlie  mildest  cases  narcotics  and  setlativcs  will  occa.'sionally  be 
^^otteasarj*, 

I  In  the  earlier  stages  of  chorea  the  patient  must  obtain  sleep  at  every 

c5CBt.  Chloral  (fifteen  or  twenty  grains  i>er  rectum)  is  to  be  [ii-eferred. 
Chloralaniid  (ten  grains)  and  snlptioual  (tiftwn,  twenty,  or  thii-ty  grains, 
•ppording  to  the  age  of  the  patient)  may  [je  substituted  fur  ehloraL  In  a 
frv  cases  of  extreme  restie$snt»ss  and  insomnia  I  have  obtained  good  results 
witli  hyosicyamia  (tablets  of  the  one-hundredth  of  a  grain),  whii-h  can  ]ye 
nlmiuistcret:!  in  the  aftcrnooo  and  evening.  As  the  drug  is  tasteless,  active, 
SQ<1  rc?adily  absorbed,  I  can  see  no  sufficient  excuse  for  hyp'jdermic  injec- 
tions. Hyoscyaniia  is  spwially  valuable  in  cixses  complicated  with  acute 
mania.  Here  the  effect  of  the  drug  is  at  times  miraculous.  Morphine 
should  never  be  given.  I  regret  to  see  its  use  recommended  by  a  recent 
luthor  (ITirt).  Other  drugs  will  act  more  promptly  without  having  any 
of  tlie  diaagreealde  effects  of  morphine  or  the  opiates. 

Very  few  oases  of  chorea  p't  well  without  at  some  time  re<juiring  a 
bcurt  tonic.  Digitalis  in  drojt  doses  of  the  fluid  extract,  or  from  tliree  to 
fivo  drops  of  the  tincture  of  stroplianthus  three  times  daily,  should  be  given 
in  ease  of  heart  wcjikuess  or  feeble  pulse.  And,  lastly,  we  are  often  com- 
piled to  resort  to  the  prejiarations  of  iron  (tincture  of  the  chloride  of  iron, 
fifteen  to  thirty  drops  trr  fUe  ;  Bland's  pills,  four  to  six  daily  ;  and  various 
elixirs  and  peptonatcs  of  iron).  Many  a  case  will  do  better  on  rest  and 
iitjo  than  on  rest  and  arsenic ;  but  rest  above  all  things  is  the  mainstay 
of  treatment. 

Electricity  has  been  advisotl  by  Erb  and  others.  The  generally  seda- 
tive action  of  the  galvanic  current  may  be  employed  to  gof>d  advantage, 
jmrtieularly  in  the  evening,  when  it  will  help  to  bring  on  sleep.  A  mtxl- 
•TQte  stabile  current  (fifteen  to  twenty  cells,  not  above  ten  mil!iam|>i*res) 
ttppli*^  to  the  spine  will  suRiee.  I  am  op|Xj8wl  to  the  use  of  the  gtdvanic 
current  to  the  head.  - 

Massage  ma>'  be  given  In  selected  cases  for  the  purjwse  of  improving 
tlie  general  nutrition  and  possibly  of  lessening  the  choreic  movements. 


*  Anw'nic,  likt'  the  itvdido*,  is   frfKiuently  not  well  borne  »it  flrrt ;    aftor  a  few  days' 
intcniiwsjon  we  can  go  on  increjiaing  the  dosiige  without  incurring  furtiier  imuble. 
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Much  can  be  done  to  avoid  relapses,  if  patients  are  kept  from  school 
until  every  trace  of  chorea  has  disappeared,  and  if  they  are  not  allowed 
for  a  year  or  more  after  an  attack  of  chorea  to  undergo  any  severe  mental 
strain. 

Periods  of  examination  and  of  prize  competition  are  fraught  with  the 
greatest  danger  for  such  patients.  Girls  who  have  had  chorea  are  in 
danger  of  relapses  at  the  age  of  puberty ;  moderate  healthful  exercise  and 
a  general  attention  to  all  principles  of  hygiene  are  of  importance. 

The  danger  of  chorea  during  pregnancy  should  be  kept  in  mind,  but 
no  one  would  for  this  reason  object  to  a  girl's  marriage,  unless  she  have 
chorea  at  the  time  of  the  proposed  marriage ;  for  of  those  who  have  had 
chorea  in  early  childhood,  very  few,  afler  all,  develop  chorea  during  preg* 
nancy. 


CONVULSIONS  IN  INFANCY  AND  CHILDHOOD. 

By  MOKRIS  J.  LEWIS,  M.I). 


A  coxvut^ioN  should  be  Wked  upoo  as  a  symptom,  and  not  as  a 
urdl-defiued  dii^pas*?;  but  as  in  diildwin  tliis  symptom  may  be  the  only  one 
of  promineace  in  many  cases,  and  as  wo,  nnfortunately,  have  very  much  to 
Idirn  in  regard  to  the  etiology  and  }>athology  of  the  various  conditions  of 
the  nervou?  system  vvhieh  give  rise  to  this  symptom,  it  ma}'  not  be  iu- 
uppnjpnato^ — and  it  Is  certainly  more  convenient — to  tifat  it  as  a  separate 
affection,  always  bearing  in  mind  that  it  is  merely  a  symptom, 

DEFINITION, 

A  convulsion  (from  conveUo^  "  I  rend,  overturn,  or  tear  in  pieces'*)  means 

My  violent  perversion  of  the  animal  movements  (Diinglison) ;  and  under 

tikis  head  would  l)e  includwl  eliorea,  cramp,  and  tetanus;  but  in  the  sense 

Uteoded  in  the  present  article  it  may  lie  defined  as  a  violent,  irregular, 

[     "^voluntary  contraction  of  the  muscles,  occurring  in  paroxysms,  and  often 

L*tspompanied  by  insensibility.    Tliesc  movements  may  l)e  general  or  strictly 

P^*i>Utined  to  one  side  of  the  body,  may  be  tonic  or  clonic,  may  affect  only 

'    •  limited  group  of  muscles  or  a  lai-ger  uumlier,  and  one  form  may  merge 

'oto  another.     More  or  leas  complete  loss  of  consciousness  is  a  usual  acoom- 

f*aiment. 

The  terra  eclampsia  (either  from  ix).afi4n\^  "brilliancy,"  "flashes  of  light 
^fore  the  eyes'*  (from  kafiTto,  "  I  shine") ;  or  from  ix,  and  Xafi^d^m^  "I  seize 
^'>ld  of")  has  Ixien  applied  hy  many  authoi's  to  the  convulsions  accompanying 
J**^gnancy,  unrmia,  etc.,  as  well  as  to  those  of  infancy  ;  and  it  is  apt  to  niisktid 
^**»leiB,  as  auggested  by  Nothnagel,  it  is  applied  solely  to  the  convidsions 
*^  infancy  and  childhood  that  are  to  be  considered  independent  {»f  groHS 
*^«ions:  tlierefore,  from  this  point  of  view,  (H'lampsia  has  bt-cn  defined  by 
^*<Jfl»  to  be  "an  acute  aifection  arising  without  structural  lesion  of  the 
*^^'oiis  system,  and  characterized  by  partial  or  gcncml  convulsions  aocora- 
^Ji>ied  by  a  more  or  less  conndctc  los'j  of  consciousness,** 

"  ?:tiology. 

Convulsions  in  children  dc^>cnd  upon  abnormal  conditions  of  the  ccn- 
ner\*ous  system,  concerning  the  natuix?  of  which  we  still  need  much 
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ini^>rmation  ;  they  are,  in  all  probability,  due  to  an  exaltation  of  the  lower 
ucrvc'-Ltnitj'cs,  or,  more  fiwjiiently,  to  a  suspension  of  tbe  inhibiton*  power 
of  the  higher  cerebral  ceutixa,  which  latter  cnntlition  i;3  most  prolwbly  due 
to  an  alteix-d  state  of  the  cerebral  circulation,  whereby  there  is  a  snppension 
of  the  normal  su[)|)]y  of  nourishment  and  an  interferem'e  with  the  removal 
of  wavSte  nmterial  l>y  the  bhxxl.  Both  of  these  conditions  may  exist  at  the 
same  time. 

A  convulsion  may  Ix?  caused  by  the  irritation  of  foci  of  cerebral  di^ 
ease ;  by  reflex  irritation,  of  whatever  nature,  proceeding  from  the  central 
or  peripheral  nervous  system ;  by  abnormal  states  of  the  blood  as  found  in 
the  acute  specific  and  other  fevers,  in  diseases  of  the  kidneys,  and  in  acute 
poisoning,  possibly  also  by  auto-iufwtion  by  ptomaines ;  by  an  anaemic 
state  of  the  braJn,  such  as  follows  severe  hemorrhages  and  profuse  diar- 
rhceas  ;  by  the  interference  with  the  projjer  oxyg^enation  and  deearbonization 
of  the  l)lo(»d  in  asphyxia,  t-^using  vaso-niotor  spasm  ;  or  by  any  profouud 
interfei'cnce  with  the  circulatory  and  respinitury  apparatus. 

Acute   intracranial   pressure   may  cause   convulsions  by  producing  a 
capillary  anmmia,  and  it  is  possible  that  acute  cerebral  Iiypertemia  may  ako 
act  in  the  same  manner.     High  tcnifH-rature  of  the  Uxly  is  in  itself  a  fertil^^^ 
source  of  convulsions.  4^1 

All  ra-cnt  invcstig^ations  tend  to  jmive  that  the  action  of  tlu'  spinal  c«:ira^^ 
pro|KT — and  by  this  is  meant  the  portion  below  tlie  medulla  oblongata — in 
these  attacks  is  that  of  a  conveyer  and  not  that  of  an  ortgiuator  of  nervouj* 
force.  In  convulsions  due  to  cortical  lesions  Horsley  and  Gotch/  by  a 
series  of  brill liint  experiments,  have  pnived  that  !K)th  tlic  tonic  and  the 
clonic  couvulsjons  are  entirely  of  cei'ebral  origin,  the  s])inal  coH  merely 
ct>nveying  the  impulses  to  the  muscles.  The  same  is  probably  true  of  many 
of  the  convulsions  in  childhood  besides  those  due  to  cortiral  lesions. 

Many  cunditicms  pretlispose  to  tliis  allertion,  particularly  infancy,  with 
its  anatomical  and  pliyslological  peculiarities  and  diseases.  ^lany  authors, 
for  the  sake  of  convenience,  divide  the  convulsions  of  infancy  into  three 
classes :  first,  *^  csi^entlaf**  those  which  ai-e  it-Hex  In  origin  awl  not  due  to 
any  tangible  organic  alteration ;  second,  "  »tpn])(tthdw/*  those  which  exist 
in  various  systemic  disea.ses  not  aivompanied  by  any  gross  organic  lesioo; 
thirtl,  those  whi<'h  mv  ^'  ai/mptomfdw-  of  some  well-i-eoognis^d  organic  affeo 
tion.  This  division  is  purely  arbitrary,  and  as  our  knowledge  advancts 
many  of  the  cas«:'S  now  rallrtl  essential  and  8>Tiii>athetic  w^ill  be  considered 
symptomatic  of  some  other  condition. 

Many  interesting  exi>eriments  have  been  undertaken  to  discover  what 
changes  in  the  tvntral  nervous  system  are  necessar\'  in  order  to  prodare 
ciuivutsions,  but  it  is  not  within  the  s^-ope  of  this  article  to  discwe  fully 
this  portion  of  the  subjtx^t :  a  volume  in  itself  would  be  retpured  to  do 


*  Rpmurks  before  !he  Confjress  of  American  Phy«cians  and  Sai^eons,  Philadelphb 
Medical  News,  September  22,  1888. 
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jusdoe  to  it.  A  few  fa<'ts,  however,  should  be  referrt^  to.  Kiissniaul 
•nd  Tenner  •  w^ere  al>Ie  to  prmhioe  (x>nvtil,*ion9  in  ralibit.s  by  prodiiring  a 
pmfoimil  auiemia  of  the  braiu  by  liemorrhage,  by  tying  tlie  tfcvical  arteries, 
aad  on  one  occasion  by  electric  excitement  of  the  vaso-motor  nerves  of  the 
bead  after  jiartially  cutting  off  the  cerebral  blood -supply  by  ligation. 
Tbe}'  found  that  arterial  congestion  of  the  bmfu  was  not  capable  i»t*  pro- 
dnrtng  epileptic  convulsions,  and  conclude  tliat  "all  tlieories  are  false 
which  assert  the  epileptic  attacks  to  be  derived  from  a  sudden  detenu ina- 
tioo  of  blo(»d,  wliether  active,  passive,  or  mixctl/'  and  tliat  the  iin^hdla 
oblongata  seems  frwpiently  to  be  the  spot  from  which  eclamptic  and  epileptic 
attacks  proaH?d  j  but,  in  cfjntradistiuction  to  this  view,  Nothnagel'  con- 
alden  it  beyond  question  that  typical  epileptiform  convulsions  may  arise 
frorm  ocrebml  hypcrtemia. 

The  former  observers  consider  that  convulsions  may  arise  from  sudden 
«nt^  of  the  nutrition  of  tlie  braiu  in  three  ways:  1st,  rapi<l  losst^?  of 
bltiod  ;  2d,  sudden  stoppage  of  the  flow  of  arterial  bkxxl  to  tlie  brain  ;  and, 
3d,  rapid  transformation  of  the  red  blood,  by  which  it  is  rendoix'd  incapable 
of  nourishing  ttie  braiu. 

Brown-Setjuaixl  "*  considers  convulsions  prinlnced  by  hemorrliagc  to  Ik? 
identical  with  those  caused  by  asphyxia,  and  that  they  arc  due  to  the  irrita- 
tioo  of  tlu'  nervous  centix^s  by  the  carlMjnie  aeid  which  then  acxnnn (dates  in 
tlw  l»l<M»d  that  i*emains  in  the  system,  and  not  to  any  alteration  in  nutrition, 
which  he  believes  cannot  take  place  in  so  short  a  time. 

This  author's  wcll-kuowu  experiments  on  guinea-pigs  show  that  after 
injuries  to  varinus  pails  of  the  nervous  system  an  "epileptic  condition" 
was  developcx^l  in  tlie  auiiuals,  so  that  a  trivial  irritation  of  the  skin  in 
[  fijxcial  aivas  was  snfficicnt  to  develop  a  well-pi*onounced  epileptic  convnl- 
I  aioD.  Xothiiagcl*  places  the  "tHuivulsiou  ttMitre'*  in  the  |k>us,  and  lias 
f  ^Wad  that  ifflcx  irritation  of  this  part*  pai-ticularly  Iiy  irritating  a  certain 
I  portion  of  the  floor  o£  the  fourth  ventricle,  sufli(x.'s  to  throw  tJic  whole  body 
■|Prf  voluntary  muscles  into  tonic  and  chmic  spasm, 

r^     Growers*  considers  that  iTstraint  is  the  highest  functiou  of  ner\'c-cc^"lls, 

^Ukl  that  self-control  and  the  capacity  for  being  controlled  are  higher  fuuc- 

*i(H»  tlian  liberatiou  of  energy ;  and  explains  the  convulsions  following 

•^cnorrhage  on  the  theory  that  the  first  effect  of  failing  function  may  be  the 

^Utation  of  energy. 

He  arrives  at  the  c{inclnsion  that  the  theory  of  vaso-motor  s|i4tsm  as 
'-^^  itaniediate  cause  of  the  fit  is  uncalled  for  and  unpi-ovetl ;  the  imperfect 

'  Xew  Sydenham  S«)ciety*»  Translations,  1859,  vol.  v. 
'ZAentMen'*  Cyctopajdin,  Amer.  e<I.,  vol.  xii. 

*  Lectures  on  the  Diiign«>ai»  and  Treatment  of  Functional  Nervous  DSsoi'ders,  18G8, 
*'«irt  I.  p.  37. 

*  QiKHed  in  Zietm^en's  Cyclopaodiit,  vol.  xiv.  p.  198  and  vol.  xi.  p.  281 ;  also  Yirchow't 
^  tihiVj  vol.  xliv. 

*  Disen^es  of  tbi*  Brain,  London,  1885,  p.  47. 
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nutrition  of  the  gray  matter  of  the  cerebrum,  or  jMirhaps  of  the  medulla^ 
being  the  cause  of  the  lowering  of  the  functtoa'*  of  the  same,  with  the 
consequent  liberation  of  energy,  which  thus  becomes  a  sigu  of  faili 
function. 

May  uot  the  vaso-motor  spasm  he  the  start iiig-|ximt  of  the  an; 
which  causes  a  cliange  in  the  mitritiou  of  the  gray  matter? 

It,  however,  remains  to  be  said  that  we  are  still  very  oiucb  iu  the  dark 
as  to  tlie  immediate  processes  piTxlucing  convulsions;  but  of  the  predi*- 
lx>sing  causes  we  ai*e  uot  so  iguoraut. 

Dickson*  states  that  every  advancing  step  tends  to  the  coniiroaation  of 
tlie  statement  that  the  proximate  cause  of  the  attack  is  cerebral  ansemia  ami 
arrest  of  the  brain's  nutrition,  aud  that  the  muscular  mauifestatiou  is  die 
result  of  the  loSvS  of  cerebral  control. 

Marshall  Hall  consideiied  such  sei«ui*es  due  to  au  impetletl  ebbing  of 
the  venous  blood  from  the  brain,  and  8olly  brought  forward  the  theory 
that  the  attack  was  *'a  determiuatiou  of  blood  to  the  head"  causing  an 
iocreased  gencratiou  of  aerve-foi-ce. 

Many  writers  still  appear  to  Ix'lievo  that  this  is  the  inaiu  cause  of  wii- 
vulsious,  aud  much  of  the  treatineut  for  iulautile  convulsions  now  in  vogue 
is  based  upon  this  theory. 

J,  Ilughliugs  Jackson'  conceives  of  the  central  nervous  system 
grouped  iuto  three  tiers  of  sensory-motor  centres, — the  lowest,  limitJ' 
above  by  the  pons ;  the  middle,  the  so-called  sensoiy  and  motor  cortical 
a^ntrcs;  and  the  higliest,  the  brain  iu  front  of  the  latter  centres, — all  j»arts 
of  the  body  being  represented  in  each  tier.  The  two  upper  tiers  control  the 
lowest,  which  hitter  is  the  first  to  l>e  ditrereutiated,  aud  about  the  only  jwri 
of  the  brain  at  all  develojx'd  in  newly-born  children,  and,  on  account  of 
the  want  of  controlling  influence  of  the  as  yet  uudevelojKxl  higher  tiere, 
is  apt  to  discharge  nervous  force  ou  slight  provocation.  Convulsions 
occur  from  discharges  of  nerve-force  from  each  of  these  tiers, 


Fischer'  states  that  many  facts  go  to  show  that  the  hemispheres^ 


the  brunt  of  tlic  shutting  off  of  the  artrrial  blood-supply,  while  the  meil 
suffers  much  less  or  is  even  stimulated.  It  would  appear  fix)m  this  that  in 
this  condition  the  t-onfrolling  iufluenee  of  the  higher  centres  over  the  lower 
not  only  is  withdrawn,  or  at  least  diminished,  but  at  the  stuue  time  the 
latter  is  stimulated  ;  there  is  ou  this  theory  a  double  reason  given  why  tb 
various  reflex  influences  acting  upon  the  cerebral  circulation  in  childbmJ 
and  infancy  thrrjugh  the  vaso-motor  system  should  give  rise  to  convulsious. 
In  the  present  article  the  greatest  stress  will  be  placed  uf>ou  the  so-cailal 
"  essential"  convulsions  of  infancy  and  childhood,  and,  although  it  will  l"^ 
necessary  to  discuss  the  various  stmctund  and  other  causes  that  are  known 


1  Guy's  Hospital  Reports,  1878,  3d  ser.,  p.  18. 

'  Brain,  April,  1886. 

"  Quoted  by  Hugueiiin,  Zieiussax's  Cyclopiedift,  vol.  xn.  p.  C61. 
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t.t^'ive  rise  to  ciJiivulsiaos,  the  R-ador  is  refornfl  to  t!ie  appropriate  aiilclc's 
tn  U'  found  elsfwluH'  in  this  work  for  a  fuller  cousideratiou  of  the  diseases 
iu  •jturstion. 

The  causes  of  iufantilo  convulsions  arc  Icgroii ;  hiit,  generally  spcukinrr, 
IDV  disturlxiuce  of  the  nervous  system,  whether  central  or  periplieral,  ur- 
ic or  functional,  may  canse  them.  Tlie  loss  of  consciousness  lias  lx*en 
to  the  cerebral  anteniia,  hut  Browu-S^nard  considers  that  this 
too  rapidly  and  is  too  complete  to  he  due  only  or  chiefly  to  a  con- 
traction of  the  Lit Kxl- vessels  of  the  ctTcbral  lobes,  but  that  it  is  due  to  an 
"inhibition  of  the  activity  of  the  cerebral  nerve-cells." 

Fig.   1    gives  a  diagrammatic  representation   of  the  method  iu  which 
wD\ndsious,  irrespective  of  their  exciting  cause,  may  be  produced* 

Fig.  1. 


_iDy  dist 
^BUiic  or 
Kqbed 

^^wCTW  t 


DlJUiRAWKATic  IixrsTHATioif  OF  CoifvuMTOKS.  (SUghtlj  modified  from  Dana,  Article  "  Con* 
Tulilon*."  KKfefTHce  Hnnd-Book  i(f  the  Medical  iWoicet.)— /,  Inhibitory  or  corilmlUng  ceoLrea,  In- 
cltulltMr  (''•  C  fortivnl  sc'iiJKiry-niotor  centres;  *V,  lower  tier  of  cerebral  cciilreA;  S,  cxcitn-reflcx 
ame ;  If.  it,  M,  pmupi!  of  tntiKlea. 

▲  convulaiori  may  be  caiued  by  an  orerezciution  of  /,  C,N,ot  S,  or  by  a  wlihdrawal  of 
the  inlilbliury  action  of  /,  lududliig  C.  A  futictloiud  lieprtsrion  cif  C  may  catiae  a  UbertUion  of 
ttt  cner^  of  Its  celU. 

teBat  little  aid  has  been  given  to  tlie  eluciiktion  of  this  portion  of  tKo 
il^jcct  by  the  ophtlialmoscopc,  mainly  Ix^cause  the  examiiiatlon  ia,  during  u 
fctvxysm,  a  very  diflieuU  i>t)e,  and  opportunities  raifly  present  themselves. 
*^**  young  childR'H  the  difficulty  is  givatly  increasetl,  and  recoixls  of  the 
*^udition  found  are  wanting. 

The  obstTvations  which  have  been  recorded  of  the  condition  seen  in 
•pilepsy  are  at  variance:  tlieoretically,  we  should  see  au  arteiial  anceniia  of 


862 


CONVUUSIOXS   IN   INFANCY   AND  CHILDHOOD. 


the  retina  during  the  initial  stages;  but  one  or  two  isolatttl  exanilnati 
are  not  suffidcnt  to  base  au  opinion  mixiii,  as  t(XJ  many  uni'eotrLleti  eJf*n>c 
enter  into  the  varying  condition  of  the  retinal  circulation  to  make  tiiein  of 
vahie. 

A  Ilbiitt '  has  observftl  pallor  of  the  disks  during  a  fit,  and  De  Weckcr'  has 
described  a  sensible  diratuutioa  in  the  size  of  the  artery  during  the  stage  of 
pallor ;  bnt  Ko.'«tl  '  and  Xieint'tschek  *  thought  that  they  recognized  in  ODe 
case  a  dilatatiivn  of  the  arteries  during  the  attack.  Gowers,'  in  a  case  of 
convulsions  from  meningeal  hemorrh^e^  in  which  theix?  was  no  pallor  of 
the  face,  was  able  to  keep  a  retinal  artery  and  vein  under  view  during  the 
whiile  of  a  severe  fit ;  the  artery  tlironghout  presenteil  not  the  slightest  change 
in  size,  but  the  vein  became  large  and  dark  during  the  stage  of  lividity. 

Fmneois-Franek^  states  that,  in  epileptic  attacks  in  animals  produced 
by  clectrieal  excitation  of  the  eercbi-al  cortex,  the  ophthalmoscojie  showed 
an  active  congestion  in  phiee  of  an  aufcmia  of  the  disks ;  at  the  same  lime 
the  cerebral  vessels,  as  seen  by  exposing  the  brain,  became  a  lively  red,  and 
were  uever  violaceous. 

Agk.^ — Age  must  certainly  be  eousiderctl  as  by  far  the  most  important 
factor  in  the  etiology  of  c^mvulsions,  it  being  a  well-known  fact  that  chil- 
dren under  the  age  of  two  years  are  more  fi"e<juently  attacked  than  those 
beyond  this  age. 

In  the  health  imports  of  the  city  of  Philadelphia  for  the  ten  years  1876- 
1885  inclusive,  seven  thousand  five  hnndrcd  and  eight  deaths  among  minors 
are  stated  to  have  been  due  to  **  convulsions**  and  *'  laryngismus  stridulus." 
The  following  table  cd*  these  eases  shows  the  peix^eutage  of  deaths  tluU 
0C3Cur  at  various  ^>eriods  of  life  up  to  twenty  yeare  of  age: 


Convulsions 

Ltirynglsmus  stridulus  . 

ToUils   ........  6017 


Unuer  1. 

.      24 


1T0  2. 

1333 

7 

1342 


2  TO  5. 
893 

n 

902 


5  TO  10. 
178 

5 

183 


10  TO  15.      ISroaOL 
38  'M 


38 


2i5 


This  shows  conclusively  that  convulsions,  whatever  be  their  cause,  are 
much  more  fre<|ucutly  seen  during  infancy  than  later  in  life,  more  than  twitv 
as  many  (GC.8  jjer  cent.)  occumng  during  the  fii'st  year  as  during  the  later 
perfo+l  up  to  twenty  veal's. 

Tanner*  gives  the  following  figui-es  on  this  point.     In  1866,  in  En 
laud,  deaths  from  convulsions  wore  registerctl  as  27,431,  of  which  D«m^ 
26,847  occurred  in  children  under  five  yeai*s  of  age,  24,677  of  iheae,  or 
89.0  per  cent,  of  the  whole  number,  being  infants  under  one  year  of  age. 

Mackenzie*  gives  the  following  table  of  the  deaths  from  laryngisniu 

'  Quoted  Vy  W.  R.  Gowers,  Mfdicul  Ophthalmoscopy,  1879,  pp.  158  and  IM. 

•  Loc.  cit.,  and  London  Luitcel,  1875,  vol.  ii.  p.  666. 
'  Lemons  8ur  lea  FonctiaaB  motrices  du  Cerveau  et  sur  rfipilepfiie  c^r^brak*.  Pttris,  188^^ 

p.  175. 

*  Pmctice  of  Medicine,  1872. 
»  DUeasea  of  the  Thmut  und  }fose,  London,  1880,  vol.  i.  p.  480. 
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rtndoliB,  taken  from  the  R^istrar-Generars  Reix>rta,  for  children  under  ten 
fan  of  age : 


UjfPEn  1  Ykar, 

I  TO  2. 

2  TO  3, 

Sroi. 

iTOS. 

5  TO  10. 

Tot  AW 

Femalee 

.   .    .  1487 

601 

152 

94 

60 

63 

2547 

Males     . 

.    .    .  2915 

1895 

213 

97 

(13 

88 

4771 

Totals 


.4402 


2086 


3«5 


I'Jl 


123 


151 


7318 


The  perocntafje  of  deaths  for  the  different  years  in  this  taiile  agrees  very 
clo$e\y  with  the  Phibilt'lphia  raortality  from  convulsions  and  laryngismus 
stridulus,  g^iven  ahove. 

Considerable  allowance  must  be  made  for  carelessness  in  making  out 
the  dcath-oertificiite,  the  convulsion  being  merely  one  symptom  among  many 
others,  which  frequently  is  present  towards  the  close  of  a  young  child's 
tUoess,  no  matter  what  the  disease  may  be  j  this  symptom,  and  not  the  ex- 
citiog  cause,  being  returned  as  the  cause  id'  death.  It  is  often  to  l>e  looked 
QpOQ  "only  as  a  mode  of  dying,  and  one  incidental  to  the  time  of  life," 
and  as  having  nothing  to  do  with  the  cause  of  death,  CoUtts^  considers 
this  the  cause  of  tlie  wide-spread  opinion  of  the  danger  of  infantile  con- 
vulsions. 

In  many  casc^  where  the  ebild  dies  in  convulsions  the  original  cause  and 
not  this  symptom  is  returntil  on  tlie  death-certificate.  The  total  number  ttf 
Aildren  dying  in  convulsions^  no  matter  wliat  the  exciting  canse  may  Ije,  is 
iiopoasible  to  obtain, 

Jamieson^  gives  the  following  table  of  three  hundiwl  and  sixty-five 
dfsiths  from  convulsious : 


Under  one  month 104 

'fun  one  to  thn>e  months 33 

^Mmihreo  to  six  mondis 28 

fttMii  aix  to  twelve  months 71 


From  one  to  two  years 73 

From  two  to  throe  years 82 

From  three  to  four  years IS 

From  four  to  flvo  years    ..,,,,..  11 


From  this  it  appears  that  in  his  experience  nearly  half  of  the  deaths 

^Oriug  the  first  year  of  life  from  this  cause  mx^ur  diu-ing  the  first  montiu 

•Hie  majority  of  observers  differ  from  Jamfes^jn,  and  coincide  in  saying  that 

^tiYulsions  are  mre  in  tlie  fii-st  month  or  two  of  life,  except  those  occurring 

JU«t  after  birth,  which  arc  frequently  due  to  direct  injury  to  the  brain 

^*«ring  labor.     Witli  the  aljove  exception,  no  one  gives  statistics  as  to  the 

j'^^aitlis  dtu'ing  the  various  months  of  the  first  year  of  life.     The  Philadelphia 

'•^'c^ltJi  Reports  do  not  enable  me  to  verify  or  dispittve  this  statement. 

From  Jamiesou's  table  there  would  ap}>ear  to  be  two  periods  of  fre- 
fc^encVy — viz.,  the  first  month    of  life,  and  the  ficriod  of  dentition  (six 
P^>nths  to  two  years). 
[         An   explanation  of  the  prevalence  of  convulsions  during  the  earlier 


*  Ninth  Intenintional  Medical  Congress,  "Washington,  1887,  vol.  viii.  p.  640. 

•  Austruliau  Medical  Jourtinl,  1878. 
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years  of  life  must  Iw  looked  fur  in  tbe  physiological  diflVrences  which  exS 


between  the 


^'stenls  of  the  infant. 


the 


hand,  and  of 


uervoi 
children  and  adulta,  on  the  other. 

Gnindier '  quotes  the  experiments  of  Simonoff,  and  of  FritHch  and 
Hitzig,  the  former  as  proving  that  the  anterior  lobes  of  the  cerebrum  pos- 
sess a  controlling  i>owcr  over  the  lower  centres,  and  the  two  latter  as  proving 
that  the  same  lobes  possess  an  exci to-motor  influence  over  them,  so  that  the 
same  portion  of  the  brain  is  controlling  or  inhibitory,  or  excito-motor, 
according  to  eireum stances. 

In  infancy  the  higher  brain  is  imperfectly  formed,  while,  on  the  con- 
trar}-,  the  lower  cerebral  centres,  including  the  medulla  oblongata,  are  much 
more  fully  developt\l  and  in  the  astx^ndency,  the  higher  e-erebral  system 
having  not  yet  attained  the  controlling  power  which  comes  with  later 
years,  and,  as  Hughlings  Jackson  {Joe.  ciL)  says,  "  the  younger  the  infant, 
the  more  of  a  mere  oixlinary  reflex  mechanism  will  Ijc  what  there  is  of  it? 
nervous  system,  and  the  less  check  there  will  be  of  one  part  by  another." 
As  a  consequence,  a  comparatively  trivial  disturbance  will  interfere  seriously 
with  the  unstable  equilibrium  existing  Ix'tween  these  two  3yst<?ms,  and  > 
convulsion  or  an  irregular  and  uncontrolled  outbreak  of  nervous  energy  is 
the  residt» 

Every  wave  of  nervous  influence  is  not  strictly  confined  to  definite 
paths,  but  spreads  by  radiation,  so  to  speak,  upon  the  neighboring  ganglia 
and  overflows  into  neighboring  channels,  thus  calling  into  action  a  larger 
area  than  otherwise  would  be  the  case.  This  has  been  brought  forward  as 
an  explanation  of  the  influence  upon  the  knee-jerk  that  is  producetl  by  every 
sensation  or  voluntary  movement,  in  the  recent  investigations  by  Mitchell 
and  myself.*  These  experiments  were  I'cpeated  with  identical  results,  but 
in  a  much  morc  thorough  manner,  by  LombaixL^ 

The  explanation  most  generally  iTcelved  is  that  the  afferent  impression 
so  occupies  the  higher  centres  that  their  eooti-olling  fx)wer  over  the  lower 
centres  in  the  brain  and  spinal  cord  is  partially  removed,  allowing  a  greater 
response  to  irritation.  In  adult  life  this  wave  of  nervous  influence  arising 
from  reflex  irritation  also  pmbal>ly  passes  into  the  hemispheres,*  the  PESult- 
ing  movement  l>eing  less  on  account  of  this  drain ;  but  in  infant  life  the 
lower  tier  of  centres  is  the  only  one  that  is  functionally  active,  so  that  a 
greater  movement  results  from  a  given  irritation, — first,  because  there  isle 
diversion  of  the  overflowing  force,  and,  secondly,  Ix^cause  the  eontitdlii 
power  over  the  lower  centres  has  not  been  develojjetl  by  the  as  yet  un- 
developed higher  centres.  On  this  theory  there  is  an  additional  reason  for 
the  convulsive  tendency  seen  in  early  childhood. 

The  nervous  system  of  the  child  during  the  first  two  years  of  life  is 

'  Gazette  MiSdicab  de  Paris,  Jttnuary  21,  1888. 

»  Pbiladolphia  Medical  News,  Februan-  13  and  20,  1886* 

*  American  Journftl  of  Psychology,  Oftol>*r,  1887. 

*  Wernicke,  quoted  by  Nothnngel,  Ziem&aen^s  Cyclopndia,  vol.  jjIt. 
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ing  the  most  rapid  development,  aod  the  eeutre-^  are  therefore  mnvh 
pressiomiWe  to  reflex  action.  Canst^  which  in  an  i«liih  will  merely 
|irodaoe  a  chill  may  be  sufficient  to  bring  on  a  convukion  in  uii  infant. 
AjDodier  condition  wliicii  should  Ix*  IouUkI  upon  a*^  a  predisposing  cause 
peooliar  to  infauey  is  the  yiehliu^  nature  of  the  brain-ease,  which  naturally 
iflows  much  greater  changes  to  take  place  fn  the  cerebral  circulation, 
whether  of  aoa?mia  or  hyperaemia,  than  could  possibly  exist  in  older  children 
and  adults. 

Jacubi '  states  that  the  peripheral  ucrvra  are  relatively  large  and  but 
little  excitable  during  the  first  days  of  life,  and  that  their  excitability  in- 
crases  very  fast  towaitls  the  end  of  tlie  first  year,  out  of  all  propctrtion  to 
the  slower  development  of  the  iuliibttory  wntrcs.  This  fact  explains  the 
gritat  preponderance  of  convulsions  during  the  firet  year  of  life. 

Sex. — The  majority  of  observers  coincide  in  stating  that  the  male  sex 
it  more  predisposed  to  convulsions  than  the  female.  Gee*  reports  that  in 
4Sc8Bes  of  laryngismus,  due  to  rickets,  seen  by  him,  34  were  males  and  14 
frtnales,  and  that  in  of)  cases  of  convulsions  in  rickety  children,  38  were 
aalcB  and  18  females;  taking  these  cases  together  gives  a  |^H*rcentage  of 
69.2  for  the  male  and  30.7  for  the  female  sex. 

Mi-ickenzle's  mortality  table  (ut  laryngismus  stridulus  (see  p.  863)  gives 
1771  hoys  (65.1  [»er  cent.)  to  2547  girls  (34.8  ^wr  cent.),  a  proportion  of 
100  to  53.39,  which  certainly  seems  to  prove  this  pjint;  but  it  would  be 
mtereating  to  know  what  proportion  of  births  during  that  period  belonged 
to  tlie  two  sexes ;  a  greater  prcpfindonjuce  of  male  births  would  uatiirally 
ttteiea^  the  uuml)cr  of  male  deaths  from  whatever  cause.  (H  the  7o(>H 
deaths  oct'Urriug  in  Philadelphia  from  these  two  affections  during  1876— 
1W5, 3974  wei'e  males  and  3'j34  fcnuiles.  During  this  perio<l  the  male 
birtlw  numbortxi  103,413,  and  the  Icmale  94,04H  ;  it  is  thei-efore  se<'ii  that 
tiw  pro|H»rtion  of  male  to  female  children  both  in  the  mortality  hy  convul- 
«on«  (Kh)  males  to  88.9*2  females)  and  in  the  nnml>er  of  biitlis  (lfM>  males 
to90.fl4  females)  is  nearly  the  same,  more  male  children  dying  convulatHl, 
*Pl«rpntly  bc^cause  there  are  more  male  than  female  children  to  die ;  this 
'^'Dolustion  would  seem  natural,  as  during  thet-arly  yeai*s  of  life  there  is  but 
hule  U*  any  physiological  difference  hetwe*^n  the  sexes,  so  that  much  differ- 
^^^  iu  the  tendency  to  disease  should  not  he  expected, 

Meigs  and  Pepjier*  in  92  cases  found  a  proportion  of  47  Iwys  to  45 
but  Steflen*  reports  544  cases  with  a  proportion  of  386  boys  to  158 


M 


Hereditary  Inptxences. — A  clnld  cannot  inherit  convulsions,  or,  in 
*^***^r  words,  a  symptom,  but  it  may  inherit  such  a  condition  of  the  nervous 

*  A,  Jacob!,  Inln»<luctory  to  KeatiQ(;'6  Cycloptodia  of  the  Diseii»e«  of  CbUdren,  vol.  L 
^  ';  tlao  Inteatijwl  Diseas<*s  of  Infnncy  and  Childhood. 

*  St  Bwriholfirnpw'9  Hospital  Rr-porta,  1867,  vol.  iii. 
*Dia«(i««sof  Childivn,  Philndt-lphia,  1874. 
*ZicmMen's  Cyclopwliu,  vul.  vii.  p.  995. 
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system  as  in  predispose  to  them.  It  is  a  well-kium-u  fact  that  in  the 
dreii  o(  some  families  the  lea^t  exciting  cauae  will  be  sufiicieut  to  indoctf 
eonvulslons,  while  in  others  tlie  same  source  of  irritation,  although  carried 
to  a  nuK'h  greater  degi'ee,  will  not  .suffice  to  pnKlufe  them.  Thijj  eaii  be  ex- 
plained only  upon  the  suppt»sitiou  that  the  ehildreii  are  horu  witli  a  coii- 
vuhive  tendtmeif.  Occasional  I y  only  eertain  children  of  a  family  will  shonv 
this  tendency,  which  may  even  be  confined  to  those  of  one  sex. 

Harris'  re|)oi-ts  38  t-a^Qs  of  eclampsia,  37  of  which  occurred  iu  thirteen 
families  in  which  collectively  tliere  were  55  children;  these  persoos  were 
the  descendants  td'  the  fimt,  second,  and  thiixl  generations  of  two  jMiirsof 
ancestors ;  the  ?e(i:ind  generation  eonsists  of  31  niemU^rs,  20  of  whom  have 
had  convulsions. 

Coutta  (/oe.  cH.)  has  found  in  100  cases  of  convulsions  in  infants  20  in 
which  there  was  a  history  of  neumse^i  in  parent;?  or  near  relatives,  ainl,  in- 
cluding the  eonvuUions  occurring  in  brothers  and  sistei-s,  the  family  neurotic 
percentage  roee  to  63. 

T.  I^auder  Brunton^  ctmsiders  that  the  children  of  drunkards  are  hable 
to  have  convulsions  in  their  earlier  days,  and  quotes  Laneereaux  as  stating 
that  drunkards  transmit  to  their  offspring,  among  other  morbid  eondttionfl, 
an  abnormal  reflex  excitability  and  a  tendency  to  convulsions. 

Wood*  is  of  the  opinion  that  the  tendency  to  convulsions  in  the  child 
is  closely  connected  with  the  epileptic  diathesis,  and  that  in  those  eases  io 
which  the  epileptic  tendency  exists  injudicious  hygienic  treatment  or  trivbl 
causes  may  be  sufficient  to  produce  cunviilsions. 

Some  authors  believe  that  puerperal  convulsions  in  the  mother  prpdis- 
pos€  the  child  to  convulsions. 

It  [ias  been  doubteil  whether  a  healthy  child  can  have  convulsions  solely 
from  ivflcx  irritation,  but  there  are  some  children  in  whom  the  most  careful 
investigation  fails  to  discover  any  cause  in  the  nervous  system  or  elsewb^n* 
for  the  attacks,  and  we  are  ftvrced  to  fall  back  upon  the  supp(>>ition  of  t 
"  convulsive  tendency,"  possibly  inherited,  as  an  explanation.  Gee  {loc.  ciL\ 
found  56  teases  of  convulsions  in  children,  out  of  a  total  of  102,  in  which 
he  tHJuld  not  accHnint  for  the  .'jojznrcs  except  ujwu  the  supposition  that  tUvy 
were  due  to  the  state  of  health  of  the  childr(>n  at  tiie  time  of  the  attack. 

Rachitis. — It  is  generally  adniittetl  that  rachitis  renders  a  child  liublt? 
to  suffer  from  convulsi*jns,  especially  that  form  called  laryngismus  stridulw 
("  inward  convulsions,"  or  '*  holding-breath  spells").  The  hereditary  influ- 
ences tending  in  this  direction  must  also  be  ItKiked  ujxjn  as  positive  predis- 
posing causes.  Out  of  50  eases  of  laryngismus  stridulus  seen  by  Gte  (fee. 
ciL)  48  wei-e  rickety,  and  of  these  W  had  general  convulsion.4 ;  and  <»ul  «f 


I 


I 


I 


'  American  Journal  of  Obstetrics,  1860-70,  vol.  ii, 

*  The  Bouk  of  Health,  edited  by  Malcolm  Morris,  Londan,  Paris,  and  New  T«^ 
1883,  p.  234. 

'  Nervous  Diseases  and  iheir  Diagnocii,  18S8. 
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102  cliilciren  in  whom  general  convulslona  occurred  46  were  rickety,  or  45 
per  cent. 

Rickets  is  a  inurli  more  prevalent  affection  than  is  usually  consideiwl, 
in  tlie  htj^her  as  well  as  in  the  lower  walks  of  life,  although  more  frequently 
seen  in  the  latter. 

Gee  found  that  30.3  per  cent,  of  sick  children  under  the  age  of  two  years 
were  rickety,  and  quotes  Ritter  as  having  had  a  like  expericure  at  the  Med- 
ical Policlinic  at  Prague, — viz.,  31  per  cent  of  children  under  five  years  of 
age.  Parr\''  found  in  PJiiladelphia  28  per  ami.  of  nil  children  under  five 
years  of  age  sliowiug  signs  of  rachitis.  In  Berlin  at  the  University  PoH- 
rlinic*  the  jjcn'cntage  under  this  age  }»a.s  l>eeu  fluind  to  be  13.  Jamicson 
{hi\  cU,)  states  that  in  his  experience  this  connection  Ijetwet^n  rickets  and 
convulsions  lia.'s  not  been  observed;  the  former  being  said  to  be  a  mre  aflW*- 
tion  at  Melbourne,  Australia,  and  vicinity,  while  the  latter  are  far  from 
unt'oraraon. 

My  own  experience  at  the  disijensary  of  the  Children's  Hospital  leads 
me  to  place  the  percentage  higher  than  any  of  the  figiu-es  qnntwl,  rachitis 
being  diagnosticated  wlien  the  children  presented  lieadiug  of  tbe  ribs, 
(uarketlly-delayed  dcntitit>u,  pmfiisc  sweating  of  the  IkwI,  abnormal ly-oi>en 
fontanels,  or  enlargement  of  the  radial  and  tibial  ejiiphyses,  the  relative  fre- 
quency of  these  symptoms  o<?cnrring  about  in  the  order  nameiJ,  the  beading 
of  the  ribs  being  decidedly  most  often  eucounteix?d.  No  case  older  than 
tive  years  was  included  in  the  study.     The  figui^es  arc  as  follows  : 

Total  numl>er  of  cases  five  years  old  and  under,  360 ;  number  of  cases 
two  years  old  and  under,  263  ;  number  of  males,  191  ;  of  females,  IGl). 

Rachitic  cases  five  years  old  and  under,  137, — 38.05  per  cent, ;  rachitic 
<sa9es  two  years  old  and  under,  110, — 41.82  per  cent. 

A  history  as  Uj  the  presence  or  abscnee  of  former  convulsions  was  obtained 
in  236,  and  of  these  90  were  rachitic,— 38.13  per  cent. ;  172  of  these  236 
were  two  years  old  and  under,  and  72  of  these  were  rachitic, — 14,44 
|»er  cent. 

Convulsions  occurred  in  20  of  the  236  cases, — ^8.47  per  cent.  One  of 
these  was  an  epileptic,  antl  three  died  in  convulsions  octnirring  towards  the 
ch>se  of  serious  illnesses,  the  others  Ix'ing  the  so-cjilhMl  dentition  convulsions 
and  those  due  to  errors  in  diet. 

Of  the  20  cases  in  which  ccmvulsions  had  occurred,  8  wei^  rachitic' — 40 
\)VT  rent.^and  12  non-rachitic, — 60  per  cent.  Of  the  90  rachitic  eases,  8 
had  had  convulsions, — 8.88  j>er  t*nt. 

It  must  be  borne  in  mind  that  all  these  statistics  refer  to  mck  children 
of  the  humbler  classes,  and  therefore  do  not  arciirately  represent  the  preva- 
lence of  rachitis  among  the  children  of  the  community  at  large. 

Rickets  usually  appars  from  the  sixth  t«  the  thirteenth  month,  although 

*  American  Journal  of  the  Medical  Science«,  January  and  April,  1872. 
'  Senator,  Ziemssen's  CydupBadia,  vol.  xvi. 
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it  may  appear  at  any  tiuie  and  may  oven  Sje  prc-Si-'nt  at  l»irth,  so  iliat 
eoiiditiou  caniiut  be  eonsrdf?retl  as  the  principal  predi5|j<3sing  c-aiise  of  tiuo- 
vulsions  occurring  in  tljr*  fii*«t  few  months  of  I  iff.  Changes  io  tJje  cere- 
bral vascularizittion  mvnv  in  i-achitis,  with  t tie  consequent  nutritive  changes 
in  the  brain  ;  and  this,  toi^utlier  with  the  presence  of  delbrraity  of  the  ribs, 
causing  interference  with  the  respiration  and  deficient  oxygenation  of  the 
blooil,  and  the  erauiutalM?s  and  th(!  sijftness  of  the  Iwnes  of  the  head  (poeai- 
bly  allowing  pi*essiire  to  be  made  n\Km  the  cranial  contents  when  the  child 
is  I'etmnilx'nt),  ninst  Ix^  hxjktxl  upon  as  the  explanation  of  tiie  .issociation  of 
these  two  conditions.  Jacobi '  considers  that  every  case  of  )ar\'Bgismns 
stridulus,  without  exception, that  occurs  during  the  first  eight  or  nine  montlis 
of  life  is  due  to  the  presence  of  cmniotabes.  This  statement  does  not  meet 
with  universal  acceptance,  as  this  symptom  fi-equently  occurs  in  rai^hitio 
children  where  craniotobes  cannot  Ix*  ilet^^H-lixl.  "  Out  of  ninety-six  cases 
of  laryngismus  examint^lby  Lislcrer^  there  was  ci-aniotalx-s  in  ninety-two," 
Pi^essiire  with  the  fingers  up<jn  these  s|)ots  has  been  i-ejxjrted  to  cauisc  an 
attack,  an  exjierience  which  has  rwently  hap|3eneil  to  the  writer. 

Elsiisser^  was  the  fimt  to  pronuilgate  this  thtxiry  of  the  attack  being 
due  to  pressure  upon  the  soflened  occiput,  but  Mackenzie  *  and  StetTen  *  con- 
sider the  theorj'  entirely  explodixl.  The  latter,  while  admitting  that  when 
craniutaljes  is  present  spasm  of  tlie  ghjttis  may  beexpectetl,  is  of  the  ojnuion 
that  this  In  no  way  depends  upon  it  and  does  not  nect^ssarily  follow,  an  the 
child  is  attackctl  not  only  while  lying  down,  but  also  when  sitting  up. 
Mackenzie  believes  the  connection  lietwe(.«n  rachitis  and  laryngismus  to  Be 
due  to  the  mabiutritittn  which  is  present.  Senator*  states  that  "the  laryn- 
geal spasm  is  often  observt^  without  there  Iwing  any  marked  softening  of 
the  occipital  Imjiic  ;  indectl,  it  is  a  far  more  fix*<piont  compliaition  of  rickets 
than  craniotabcs  ilsellV  In  this  fiHUiw^tion  it  may  be  mentinned  tliat  some 
authors  hold  that  crauiotalx's  is  iluo  to  a  syphilitic  taint  and  not  to  rickets: 
thus,  TjCcs  and  Barlow  '  ronsulcr  that  the  existence  of  marked  cj:aniotabe8 
must  be  reg:n\led  as  strong  evident-e  for  suspec*ting  syphilis,  forty-seven  per 
cent,  of  the  total  numlKT  aftected  with  craniotal>es  being,  in  their  opinioii, 
almost  certainly  syphilitic.  Eustace  Snn'th*  also  believes  this  condition  is 
most  common  in  cases  whei'c  there  is  a  distinct  syphilitic  taint.  Hughlings 
Jackson  (loc.  cit.)  states  that  the  changes  in  the  chest-walls  which  obtain 
in  rachitis,  and  the  consecpient  imperfect  itjspi ration,  cause  a  deficient  aeratiou 


I 


'  Pepper')*  System  (tf  Medifnue.  viil,  ii. 

*  Quoted  by  Mnckenzie,  Reynolds's  System  itt  Medicine,  vi>l.  til.  p.  449. 
'  Der  weiciie  Hinterkopf,  1843,  p.  161. 

•  Mfiruiiil  tjf  the  Distni^es  of  the  Throat  and  No*e,  vol.  i. 

*  Zteiiisseii'a  Cyclopjpdia,  Amor,  ed.,  vol.  vii.  p,  1000. 
«  Ibid.,  vol  xvi.  p.  193. 

^  •'  Relationship  of  Craniotaltes  to  Rickets  ftiid  Cungenital  Syphilis,  "  TmuUfi^omd 
the  PtaboloaficRl  Society  ff  London.  1881,  vol.  xxxii.  p.  327  ft  gtq, 

•  A  Pnictical  Treatise  on  Diaeuse  in  Children,  London,  1884,  p.  208. 
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of  the  blood,  and  that  this,  acting  od  tlie  respiratory  centre,  gives  rise  to 
ju  attack  of  larvn<real  s|>asm. 

These  attacks  usually  occur  at  niglit,  whon  the  cinniUuion  of  the  braiu 
i^at  ita  minimum,  so  that  the  influence  of  the  condition  just  mentioned  has 
agpPAter  effect.     Inipt'rfci't  respiration  is  thought  by  tliis  authority  to  be 
I  <lie  ordio&iy  ultimate  iiuii^e  of  ctjuvulsions  in  infancy, 

Knlai^ed  bronrhial,  cervical,  and  tracheal  jjlands   frequently  occur  in 
litis  and  in  scrofula,  and  the  pressure  exerted  by  these  up<m  the  trachea 
\ia&  been  thought  by  some  to  Iw  the  cause  of  laryugisnius  ;  others  have  l>e- 
tieired  that  the  same  condition  pnxluces  pressure  on  the  nerves  and  thus 
spasm  of  the  glottis.     Morrill '   reports  a  case  undoubUHily  due  to 
his  cause  in  a  s<:'rofulous  child,  and  BaK'ty  '  rejjorfs  tweuty  cases  due  in  his 
opinion  to  enlargement  of  the  metliastinal  glauds.     Tliese  may  be  considerai 
^  [10861  ble  causes  if  it  is  true,  as  Semon  and  Horsley^  state,  that  the  ah~ 
I  nctors  of  the  vocal  cditls  die  before  the  adductors,  and  that  the  former  are 
lore  prone  to  disease ;  constant  pressure  on  the  recurrent  larvugeal  nerves 
t»»y  acting  in  this  manner  might,  it  seems,  cause  a  spasm  of  the  glottis  by 
^T'ving  that  structure  over  to  the  adductors.      Hooper*  strongly  ojjposes  this 
cXaeory,  while  Donaldson*  believes  the  abductors  to  Ijc  the  moi*c  irritalde ; 
^a^juetant  prcssuiv  upon  the  nerves  causing  them  to  fail  in  the  jK-rformance 
<»f"  their  function  before  the  adductors.     Lucas*  crjusiders  that  laryngismus 
s»tri<Iuliis  occurring  in  rickets  is  due  to  irritation  of  this  nerve  from  j>re.ss- 
t»re  by  enlaj"gement  of  the  extremities  of  the  tracheal  rings^  or  to  irritation 
t>y  pressure  as  the  nerve  pass<:^s  under  the  corner  of  the  thyroid  cartilage ; 
*«tu  this  the*>ry  larks  confirmation.     Kopp*s  theory  (thymic  asthma)  that 
ili».  alfet-tiuij   is  nuisttl  by  the  pressure  nn  the  trachea  c>r  nerves  by  nn  en- 
larged thymus  gland,  may  be  mentioned  in  this  connection.     This  theory 
lias  been  entirely  rxploded,  for  tliis  condition  is  rarely  present,  and,  if  it  is, 
di»fs  not  necessarily  muse  pressure  as  alleged. 

Disorders  of  the  Dige-stive  System,  and  the  EFFEtT  of 
Weather. — Dentition. — A  iact  that  seems  to  be  firmly  establishc*!  in 
*be  mind  of  tiie  public,  as  well  as  in  the  minds  of  many  of  the  nu^lical 
f  rofesfiion,  is  that  dentition  plays  the  most  im|Kjrtant  r6fe  in  the  etiology 
*^f  convuUious.  If  the  child  happens  to  be  cutting  teeth  at  the  time  of 
the  attack,  no  fuilher  cause  of  trouble  is  luukefl  for,  and  if  there  is  no  visi- 
le irritation  of  the  gimis  it  is  stilt  the  advancing  tt>oth  that  is  thought  to 
**  the  catise  of  the  attack,  the  true  exciting  cause  being  thus  frequently 
^verlooke<l.     I  do  not  wish  to  be  underatood  to  say  that  painful  dentition 


*  l^MUm  Medioal  and  SuT^ical  Journal,  February  24,  168L 

*  GtiK,  Hebdom.  de  Med.  et  Chirurg.,  1881,  pp.  05  and  85. 
'  Brilieh  Medical  .Journnl,  August  211,  188H. 
•New  York  M^'dirnl  JouriiHl,  July  4,  1885,  p.  2. 

*  American  Jtjurnrtl  (if  lh«  M«'dicjil  Sciences,  July,  1886,  p.  08  et  neq. 

*  DiH'UiMion  on  Kickets,  Trausactiom  of  the  Pathological  Society  of  London,  1881, 
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may  not  cause  convulsions, — iu  fact^  I  l)eHeve  tliat  such  is  occasionally  tlie 
case,  partioularly  wlien  the  child  has  a  prfdit4|K»Qition  in  that  direction, — but 
the  delayed  and  irregular  dentition  is  more  often  but  anotlier  sign  of  tUc 
rarhifcieal  tendency^  previously  discussed,  aud  this,  and  not  the  dentition^  \s 
more  likely  to  he  the  predisivosing  cause,  although  an  inflamed  and  t<?nder 
gum  may  jtrecipitate  a  imroxysni.  Ati  otitis  may  be  <^«iused  by  the  inilaiuc<l 
condition  of  the  gum  and  be  the  starting-iioint  of  an  attack. 

The  time  of  dentition,  which  begins  abnit  the  eighth  mouth,  is  a  jieriod 
of  great  functional  activity,  for,  besides  the  eruptifm  of  the  teeth,  the  lollie- 
ular  apparatus  of  the  intestines  is  undei-goiug  active  development  in  under 
t(f  prepare  the  alimentary  system  for  a  radical  diange  of  diet.  As  a  con- 
sequence, gastro-intestinal  disorders  and  nervous  sym[»toins  are  frec|uent  at 
this  time  of  life.  It  is  diftiL'uIt  to  conceive  how  a  purely  phy Biological 
process,  such  as  dentition  is,  can  in  a  healthy  child  be  the  sole  cause  of 
Cfinvulsions  aud  death,  bul  the  irritation  and  jmiu  which  aci'ompany  tl»e 
pnxxjss  in  some  c^ses  may  be  sufiicient  to  turn  the  scale  in  ii\\*>r  *»r : 
nervous  outbreak. 

The  period  uf  dentition  thus  resembles  that  of  puberty  in  being  a  periiid 
of  fre<|ueut  nervous  mauifestations. 

Sejournet'  considers  the  r6k  played  by  dentition  as  of  great  iin|xiftan<T 
ill  the  production  of  an  attat^k,  and  in  his  opinion  stout  children  are  more 
liable  to  dentition  wnvulsions  than  others.  Sitkniann,'  basing  bis  conclu' 
sion  on  exficriments  made  on  young  dogs,  considers  by  inference  that  the 
excitability  of  the  sensitive  nerves  in  new-born  children  is  much  less  thnri 
in  adults,  that  thert?  is  a  period  extending  from  the  fiflh  to  the  eleventh 
mouth,  or  al>out  the  time  of  dentition,  in  which  there  is  an  increased  ex- 
citability of  these  nerves,  and  concludes  that  "  teething"  has  a  direct  iuflu- 
euce  in  causing  reflex  spasms  and  convulsions.  Jarobi's  opinion  as  regaixls 
the  excitability  of  the  p<^'riphend  nerves  in  young  children,  as  mentioned 
on  page  865,  is  of  interest  in  this  connection. 

More  tlian  double  the  niimlKT  of  deaths  from  convulsions  in  children 
occur  during  the  first  year  of  life,  but  ac(x>rding  to  Jamicson's  table  (p.  863) 
<ivcr  two^thirds  of  the  convulsions  during  the  fii-st  year  occur  during  tlte 
tli-st  six  months,  so  that  dentition  cannot  of  necessity  be  taken  as  a  catiae  of 
I'onvulsions  in  these  ^ascs. 

Improper  Feeding  and  Indigestion. — The  presence  of  nndigeetcd  nxA 
uudigestible  food  in  the  stomach  and  intestines  isa  verj'  fertile  cause — perha)» 
tlic  most  fertile  of  aov  one  class  of  causes — of  frmvtilsions.  Over-fetdio^ 
even  with  proj>cr  ftxj*!  l>ccomL's  thus  a  very  important  fai'tor ;  and  this  Btatf* 
nicnt  gains  strength  when  at  autopsies  a  vcr)*  full  stomach  is  frequently  all 
ihiit  is  found  to  atxfiuut  for  the  death  in  couvuIhiohh  of  an  othenrist^  appar- 
ently healthy  infant.     Coustipation,  particularly  where  lai^  quaQtitieaof 


'  Rf'vue  Mc^nHuc'Uc*  d(?s  Mttlndies  de  I'Enfanoe^  iii.,  Paris,  1885^ 
'  Jabrbuch  f.  Kinderbeilkimde,  B.  xiv.  H.  4. 
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snbala  are  impacted  in  tho  Intestines,  is  also  an  exciting  cause  that  should 
always  be  borne  in  mind.  Simon'  considers  that  eighty  per  eent.  of  convul- 
sions in  children  arise  from  dige;?tive  troubles. 

This  condition  aeems  capable  of  producing  an  attack  in  an  otherwise 
liealthy  child,  although  some  anthors  consider  this  unlikely.  If  the  "con- 
vulsive tendency"  existi*,  the  effect  is  much  more  pronouiuxKl.  Temporary 
imligestion  becomes  thus  an  exciting  cause,  and  it  is  rather  curious  that 
there  need  Ije  uo  marked  evidence  of  flatulency  or  pain  previous  to  tlie 
oerN'uiis  outbreak. 

A  fit  of  anger  or  any  other  violent  emotion  on  the  part  of  the  mother 
or  nurse  may  so  alter  tlie  comptisition  of  her  milk  as  to  cause  convulsions 
in  a  predisjxised  nursling,  pmbably  by  rendering  it  a  source  of  irritation  to 
the  child's  stomach. 

Gastro-Intestinal  Disorders. — These  disrjrders,  so  frequently  met  with 
in  the  hot  weather,  also  pn»dut!e  a  profimud  impression  on  the  child's  ner- 
vous system,  and  cause  convulsions  in  two  ways :  first,  by  the  sudden  diar- 
riKBa  and  vomiting  which  frc*juently  ensue,  and,  secondly,  by  rendering  the 
fMtro-intcstinal  tract  iiusultcd  to  re<'eive  the  foi»d  which  before  the  attack 
may  have  been  properly  pro|xjrtiijue(.l  to  the  cliild's  age,  but  which  now 
acts  as  a  direct  irritant  to  the  stomach,  and  is  ejected,  or  passed  into  the 
bowels  onprepare*!  for  intestinal  digestion.  The  diarrhoea  and  vomiting,  by 
iocrcasing  tJie  sj)ecific  gravity  of  the  blixxl,  may  act  by  rendering  the  latter 
too  dense  to  eiix?ulate  pro|>erIy,  thus  starving  the  brain,  and  may  also,  as 
mentioned  by  Novi,*  by  depriving  tlie  gray  matter  of  the  brain  of  much  of 
it8 moisture,  seriously  lower  its  vitality,  convulsions  ensuing  as  a  ctiusetiuence. 
Intussusception  is  an  occasional  cause  of  convulsions  in  young  children. 

Id  order  to  discover  what  relation  existed  between  the  number  of  deaths 
from  convulsions  and  those  from  disor<lcrs  of  the  alimentary  tract,  I  col- 
'  itxitd  fmm  the  health  reports  of  Philadelphia  for  the  years  1876-1885 
inclusive  all  the  deaths  among  minors  from  *' teething,"  ''sore  mouth,*' 
I  "cholera  morbus,"  "cholera  infaiituin,"  "diarrho'a/'  ** dysentery,"  and 
^^  ulceration  of  the  stomach  and  lx>wels,"  and,  taking  these  togetlier, 
^^Knoged  them  by  mouths  and  com|^)are<l  them  with  the  deaths  fixjm  "eon- 
^^^Iflions"  and  "  laryngismus  stridulus,"  similarly  arranged. 

The  hot  months  of  summer,  us  every  one  knows,  cttuse  the  greatest 
ortality  among  children  ;  10,«j31  thaihs  (Kcurring  from  the  former  class 
•^^  diseases  during  the  months  of  June,  July,  August^  and  8t^ptcml>er,  out 
^^a  total  of  13,115  for  the  ten  veal's  in  question,  July  with  the  highest 
'^tnige  terajKn-ature  having  the  greatest  nnmlierof  dciiths, — viz.,  5133  ;  this 
^nth  also  showing  the  greatest  mortality  from  *' cfmvulsions," — viz.,  988 
t  of  a  total  of  7508.     Arranging  these  figures  in  the  form  of  a  table, 
'inpariBODs  are  much  more  easily  made. 


'  L*Union  MiMicale  du  Canada,  August,  1887. 

•  Lo  Sperimentale,  quoted  by  New  York  Dietetic  Gazette,  July,  1888, 


Tracing  L— 13.115  dvaUis  Crom  ga8tro'iut.66>tinal  disea&«&  Reftd  by  usIuk  octlumu  of  OfW 
0  to  12.000. 

Tracing  2.— Monii  ternpemtare.    Read  by  oain^  rolamn  of  figures  10  to  BO. 

Tracing  .l.—'Btoritt-ceutresi"  pasting  wiUiiii  «Xi  miles  of  Pbiladelphi&.  Read  by  oalng 
columti  uf  fiKure&  1(1  to  8(). 

Tracing  -1. — 7JJ0S  deaths  from  conrulbtonB  and  laryngiBmuft  eUidalua.  Read  by  ualiif 
column  of  figures  100  u>  yoo. 

Tracing  ."t— Total  deaihs  frotn  all  caiuca  lu  children  ander  10  yean  of  age,— t1&,  tt^Mi 
Read  by  using  ixiIuulu  uf  figure  0  lo  12,UilO. 

temj>eratiir<?,   per  month.     It  will   be  seen  at  a   glance  that  an   average 
nioutlily  tcmjK!rature  of  6(}°  F.  or  over  causes  a  feai'fiil  increase  in  the  mor- 
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tality  from  nrastro-iDtestinal  afTec'tlons,  and  that  the  highest  mean  tempera- 
ture eoinciilts  with  the  greatest  number  of  deaths  from  convulsions.  Several 
causes  may  aet  together  to  pruduee  this  July  rise  in  the  latter  tracing:  1st, 
convulsions  must  in  many  of  these  cases  Ije  looked  upon  merely  as  a  mode 
of  dying,  and  not  neft\ssarily  as  a  t^use  of  deaith  per  sc ;  2d,  tlie  larg<' 
number  of  cmstro- intestinal  disorders  oocurrioi;  in  that  month  would  of 
ne(^5?ity  iurrease  the  number  of  deaths  from  convulsions,  both  in  eon- 
sequence  of  the  intestinal  irritation  aud  on  act'onut  of  the  great  drain  on 
t!ie  fluids  of  the  bo<ly  causing  deficient  cerebral  bluod-supply  ;  3d,  high 
temjwrature  is  in  itself  an  important  factor  in  the  causation  of  con- 
vulsions. 

Tiie  convulsion  tracing  is  at  its  lowest  jmint  in  NovcmWr,  and  from 
this  month  there  is  a  gradual  rise  until  Marth  is  rmchwl,  then  tiiere  is  a 
fall  until  June,  and  then  a  sudden  rise  in  July  to  the  highest  jx>intj  after 
which  there  is  a  steady  fiill  until  the  low  point  in  Novemlx'r  is  returneti  to; 
this  cannot  be  entirely  explaiueti  by  either  of  the  three  factors  above  men- 
tioned, although  the  general  mortality  tmeing  (No.  5)  does  Ijear  a  general 
resemblance  to  it^  as  would  be  ex|3ected  on  account  of  the  first  I'cason 
given  above.  The  gastro-intestinal  tracing  is  almost  at  iti*  lowest  point, 
and  an  equal  or  even  higher  average  temperature  in  August,  Sej>temberj, 
and  October  is  not  accompauie*!  by  a  corresimnding  rise  in  the  convulsion 
tracing.  Before  attemptiug  an  exjilanatiou  an  apparent  digression  will  l>c 
made.  Gee^  calls  attention  to  the  influence  of  the  stasiin  upon  the  iiumbor 
of  attacks  of  laryngismus  stridulus,  and  states  that  these  are  apt  to  ot.^mv 
more  frequently  when  the  children  are  confine*!  to  the  house  aud  obliged  \n 
consequence  to  breathe  impure  air,  which  has  the  eifcct  of  prtMluciug  an 
"erethism  of  the  nervous  system  which  shows  itself  in  turn  as  a  spasmodic 
diathesis,"  whieli,  however,  in  his  opinion,  does  not  produt-e  the  ex<'essive 
irritability  until  it  has  Ix-en  prolongexl  for  mme  time,  so  that  the  spring 
mouths  contain  the  greatest  pro|>ortion  of  the  cases;  out  of  63  attacks  seen 
by  him,  wcumng  in  the  years  1866,  1867,  and  1868,  47  occnrrcfl  in  the 
monthts  of  February,  Man*h,  April,  and  May.  Barlow,'  on  the  eontraiy, 
states  that  convulsions,  and  jiarticularly  laryngismus  stridulus,  occur  most 
fiTijuently  in  cold  weather,  70  out  of  the  114  eas<\s  investigated  l)y  him  in 
1885  occurring  during  the  months  of  October,  November,  Det^^mher,  Janu- 
ary, and  February  (61.40  per  cent,),  and  being  quite  evenly  distributed 
among  them,  Februarv^  having  the  greatest  number  (16)  and  DecemlHir  the 
least  (13) ;  the  mouths  of  May,  June,  and  July  show  but  10  eases  (8,77  |>er 
cent.),  March  7,  and  the  remaining  months  9  each.  The  results  obtained 
by  the  study  of  these  two  observers,  the  former  in  London  and  the  latter 
in  Manchester,  although  these  places  are  comparatively  near  each  other, 
ditfcr  widely,  which  should  not  be  the  ease  had  the  true  cause  been  found. 


'  St.  Bartholomew's  H<>i=pital  R4.;i)uit.s,  vol.  it. 
'Britifh  Medical  Jnurniil,  June  18,  1887. 
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Henwh^  has  found  the  greatest  niimlaer  of  rases  of  larvogismus  stntl- 
uluSj  in  liuspital  as  well  as  private  practice,  during  tlie  months  of  Januan' 
to  Maj,  inclusive,  and  in  this  he  agrees  with  Gee, 

J.  Crichton  Browne*  states  that  convulsions,  from  which  so  man\- 
infants  and  childivn  i)erish,  have  their  minimum  death-rate  in  September 
and  Octohep,  their  maxinnim  in  February  and  March. 

The  effect  of  meteorological  changes  on  nervous  diseases  has  Ixien  recog- 
nized for  some  timej  this  is  i>artienlarly  noticeable  in  neuralgia*  and  in 
chorea,*  the  former  reported  bv  Mitchell  and  the  latter  by  the  author, — the 
jK-rturbing  influeuw  apjxiaring  to  l>e  the  aimplex  meteorological  disturb- 
ance known  as  a  "storm.*'  Tracing  No.  3  represents  the  numlxr  of  storni- 
(t^ntres  passing  within  a  circle  of  four  lumdrwl  miles*  radius  drawn  around 
Philadelphia  fur  the  ten  years  in  question,  tliis  radius  U^ing  chosen  as  it 
was  found  that  the  storms  jwissing  within  that  distance  produced  the  greater 
eftect  on  chorea,  in  former  studies.  Tlie  greatest  number  of  storms  occurs 
in  March  (see  table),  which  coincides  witii  the  spring  rise  in  the  conviilsioij 
tracing :  so  tliat  it  seema  possible  that  the  weather  may  ejcert  more  than  a 
passing  influen<'e. 

The  dissimilarity  between  the  two  tracings  3  and  4  in  midsummer  is 
pnjduccd  by  the  heat,  the  great  number  of  gastro- intestinal  eases  increaeiti^ 
the  deaths  from  convulsions,  as  previously  stated.  No  other  meteorological 
factor, — viz.,  tempcM-ature,  barometer,  mtsxxx  relative  humidity,  range  of 
thermometer,  or  number  of  cloudy  days, — either  alone  or  in  combination, 
seems  to  account  for  the  March  rise  of  the  convidsion  tracing.  The  iaflu- 
ence  exerted  by  storms  may  be  indirect  and  not  direct  in  its  action,  by 
causing  an  im^reast?  of  other  aifections  in  which  convulsions  close  the  scene. 
This  study  should  be  applied  to  the  number  of  attacks,  or  cases,  of  convul- 
sions, and  not  to  the  number  of  deaths,  t^i  as<.'ertain  its  true  value.  As  tend- 
ing to  uphold  the  probability  of  this  theory,  it  is  worth  mentioning  tlmt  iu 
the  studies  just  mentioned,  the  greatest  amount  of  pain  and  the  bigh€«t 
number  of  attacks  of  choi*ea  occur  iu  March,  corresponding  to  the  spring 
rise  of  the  convulsion  tracing,  and  the  lowest  number  of  attacks  of  ehorxn 
in  October  and  November,  corresj>ondiug  to  the  lowest  point  reached  by 
the  convulsion  tracing,  and,  while  these  months  do  not  show  the  least 
amount  of  neumlgia  (June),  they  are  at  least  mouths  of  less  pain  than 
of  winter  and  spring, 

Intestinal  Parasitea.^ — The  effect-  prcxluced  by  the  presence  of  worms  in 
the  intestinal  canal  is  as  much  exaggerated  by  the  public  generally  as  is  tlu' 
eHect  of  dentition.     Worms  are  present  in  many  children,  particularly  thoa 


tiuM^ 


'  Lecture**  on  Children's  DisenAe6>  New  iSvdenhttm  Societj',  London,  lf*89,  vol.  i.  p.  186. 

»  The  Bwk  nf  Huallh,  edit«d  by  MaU-ulm  Morris,  London,  pHris,  and  N^w  York,  IMS. 

■Captain  Ciitlin's  InvMtigBtionft,  Americftn  Journtil  of  the  Medic«l  Sciences,  April, 
1887,  end  Tranii>aclioDS  of  tho  College  of  Phvfsieians  of  Philndelphin,  vol.  vi.     Two  p«p9r». 

*  Seasonal  Relations  of  Chorea  and  Kheumatism,  Medical  New»,  Philadelphia^  Xuvtm- 
ber  IS,  18B6. 
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oi^  die  iM>orer  classes,  and  frequently  cause  no  symptoms  whatever,  ami 
are  not  su!Sj>ected  until  tliey  are  seen  in  the  evacuations.  When,  however, 
worms  are  present  in  large  quantities  they  undoubtedly  may  act  very  inju- 
riously, and  may  even  l)e  the  starting-iKjiut  of  nervous  symptoms  or  even 
of  coDVulsious.  Most  of  the  symptoras  are  due  to  the  condition  of  the 
gastro-iutestinal  canal,  that  favors  tlie  developmeut  of  the  jwii-asitt^.  Worms 
are  not  so  frftjuently  found  in  the  intestines  of  infants  as  in  those  of  chil- 
dren al>out  two  years  of  a^^e  and  over.  The  tajw-worra  is  very  rarely  seer* 
io  young  children.    Convulsions  produced  by  tliese  causc-s  aix^  pui-ely  reflex. 

AcL'TE  Infectious  FevePwS. — In  tlie  acute  infectiims  diseases  convul- 
sions are  frequently  met  with,  usually  either  at  the  onset  of  the  attack  or 
towards  the  close  of  the  disease.  In  the  former  case  they  take  the  jjlaoe  of 
the  rigor  seen  at  the  onset  of  such  disease's  in  later  life  ;  they  ai-e  to  be  con- 
sidered as  toxaemtc  convulstons  due  to  the  impi-eg nation  of  the  blood  with 
the  specific  poison,  which  acts  by  prfxiucing  an  inhibition  of  the  controlling 
action  of  the  higher  eeivbral  ceutres,  possibly  acting  through  tlie  medulla 
by  causing  a  spasm  of  the  arterioles.  The  suddenness  of  its  onset  is  to  be 
explained  iu  the  same  way  that  is  employed  to  explain  a  chill  or  a  sudden 
fever ,^ — viz.,  a  stimulation  or  depression,  as  the  case  may  be,  of  the  inhibitory 
chemical  centre  by  the  spei;ilic  j>oison.^  Accoi-ding  to  Raddirtc,^  these  con- 
vulsions occur  iu  the  cold  stage  of  the  fever,  wtieu  the  circulation  is  greatly 
wantiug  m  power,  and  they  are  eunfincd  to  this  stage  cxcc]>t  when  there 
hapjieu  to  be  brain-  or  kidney-complications.  This  last  statement  cauuot 
be  acceptc^l  without  reservation,  as  convulsions  are  known  to  ot^eur  in  these 
diseases  when  the  fever  is  high.'  Holmes  considers  the  convulsion  seen  iu 
the  beginning  of  these  diseases  as  entirt^ly  due  to  the  high  tcmjKTaturc,  and 
that  a  temperature  of  103°  F.  in  a  child  is  very  liable  to  excite  an  attack, 
wliieh  attacic  is  most  fretjueutly  seen  in  the  first  few  horn's  of  the  pyrextid 
seizure.  Maclagan  *  is  of  the  opinion  that  anaemia  of  the  bmiu  is  the  cause 
of  the  headache  which  is  most  frcH|uent  in  the  early  stage  of  acute  fevera 
in  adults,  and  of  the  convulsions  seen  in  a  similar  period  in  the  fevers  of 
childhood,  the  autemia  ri^ulting  fnjni  the  ctjutractiou  of  the  miuute  arteries 
of  the  brain. 

Welch"  considers  that  the  temperature  i-egulation  is  more  labile  iu 
infants  than  in  adults,  and  that  human  l>eings  may  tolerate  tem|ieratures 
Kif  107°  F.  or  even  liigher  for  a  ciuisidcrable  time.  He  also  states  tiiat 
temi)erature8  ranked  as  high  do  not  in  themselves,  indeiiendently  of  other 
factors,  necessarily  exert  any  such  injurious  influences  a.s  have  lxx?n  usually 
attributed  to  them, — that  unless  the  temi>erature  is  suddenly  ruised  no  dis- 


»  H.  C.  W.x«3,  Toner  Lecturv.  N«».  4,  1875. 

'  Thi?  Dyniimu's  uf  Norve  and  Muscle,  London,  1871. 

'  Transftrtiona  of  the  Intfrmitifiiial  Mediciil  Cfintjress,  Philatlelpbiflj  ISTfi,    p.  706. 

*  Fever :  ii  Clinical  Studvt  by  T.  J.  Maclagan,  London,  1888,  p,  965. 

*  The  Cartwri^ht  Lectureit,  Un  the  Gen<»rnl  Pathology  of  Fever,  Philadulphia  Medical 
Nt-ws,  April  7  mid  H,  Hod  May  19  and  20,  1888. 
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turbanoe  of  the  t^rebral  fiiiietioiis  is  noticed  until  the  tem^x?rature  roaches 

a  certain  pi>int,  Ix'vonrl  whitdi  dnitli  ellSlK^s,  prtx^lwi  by  «:>nvulsioDS  aud 
ctjraa ;  th(^  dislurbimces  of  the  st^ntionora  depend  in  a  hi^jjher  degrtv  upon 
infection  or  intoxication  than  ujwn  heig;htene<]  terajwrature. 

WiKxl '  has  shown  tliat  heating;  tlie  brain  of  a  nmmnml  produces  sudden 
insensibility,  with  or  without  convulsions,  at  a  temperature  of  about  108** 
F.,  aud  tliat  this  efflx!!  is  due  to  the  dii-eet  action  of  the  ht^t. 

When  convulsions  o<?cur  in  the  later  stages  of  the  diseasc.'s  in  question, 
they  are  to  l>e  explained  by  the  prt»senee  of  serious  cerebral,  respiratory,  or 
urinary  complications. 

Intermittent  Fever. — In  diildren  convulsions  arc  known  to  occupy 
the  place  of  the  chill  met  with  in  later  life  in  intermittent  fi'ver.  A  true 
chill  is  rarely  seen  in  an  infant  r>r  a  young  child,  the  coiivulsi(»ns  occurring 
on  successive  days  just  before  the  appearaoce  of  the  fever,  proving  their 
origin.  An  tHlitorial  in  the  North  Carolina  Medival  Juvrmil,  1882,  vol.  x., 
states  that  there  is  no  more  fatal  disease  among  young  children  in  malaria) 
districts  of  the  South  than  malarial  eclampsia.  The  statement  is  also  macip 
that  Septemt:)er  and  Octol^er  are  the  months  in  wliich  this  complication  is 
ntost  generally  met  with,  and  usually  l>etwecu  11  a.m.  aud  b  p.m.,  the  seasou 
of  the  year  and  the  time  of  day  when  the  ordinary  paroxysm  of  malarial 
lever  is  most  frequently  encountered*  Such  frc(|nency  of  malarial  eclampsiia 
is  not  met  with  in  Philadelphia;  at  least  it  has  not  Ix^n  my  cxperieoee 
during  the  hist  ten  veal's  at  the  dispensary  of  the  Cliildren's  Hospital,  where 
large  nunilKrs  of  cases  of  intermittent  fever  are  seen  every  spring  and 
autumn.  Meigs  and  Pepjier  (/oc,  ciQ  and  J.  I^ewis  Smith  '  consider  it  not 
a  very  rare  thing  for  the  fever  to  be  ushercil  in  by  a  tronvulsion.  In  the 
]K'rnicious  form  of  intermittent  lever  this  symptom  is  frequently  seen. 

Typhoid  Fever. — Convulsious  are  of  rart^  occnrreuce  in  this  dis< 
in  children ;    they  are  to  be  considei*ed  as   of  the  same   nature  as   the 
occurring  in  scarlet  fever,  measles,  etc. 

Pneumonia. — Convulsions  are  a  rather  unwmmon  symptMm  in  pneu- 
monia, either  of  the  croupous  or  the  catarrhal  variety,  aud  they  are  morp 
fi-ecpieutly  seini  in  very  young  than  in  older  children.  Tlie  opinion  gener- 
ally hehl  is  that  couvul.sions  are  most  apt  to  com|)licate  pneumonia  wheu 
the  disease  is  situati<l  at  one  or  other  of  the  apices  of  the  lung :  tliiis. 
Juergensen  ^  states  tliat  the  most  severe  cerebral  symptoms  usually  occur  in 
connection  with  pneinnonia  of  the  ai>ex,  setting  in  with  a  rapidly-developed 
fever,  and  quotes  Heinze  as  heading  the  same  opini€vn.  Among  othem 
holding  these  views  strongly  may  be  mentioued  Eustace  Smith,*  Goodbart/ 


the 


'  A  Study  of  Morbid  and  Nomml  Physiology,  Smithsonian  Cijntributions  l«»  Knowl- 
edge, 1880;  aho,  Pepper's  Syslnni  of  Medicine,  art  "Thermic  Fever,"  vol.  v.  p.  3W. 

*  Btfleaaefl  of  Children,  -Ith  pd.,  |v  286. 
■  ZiemMien'fi  Cyclopa?diu,  vtil.  v.  |>.  102. 

*  Clinical  Studk*  of  Diet'ase  in  Childmu.  Philudelphid.  1876,  p.  49. 
ft  Disensefi  of  Children,  edited  by  Stiirr,  Philadelphia,  I8d6,  p.  844. 
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Loomis,'  Hanot,^  und  Drtixm-scliino."^  Holt,*  on  the  contrary,  after  a  study 
of  one  hundred  and  seventy-three  rise's  uf  cerebral  syniptunis  in  tlii«  dis- 
ease, holds  that  they  are  not  intimately  associated  \vith  apex  disease,  such 
i»K)ciation  occurring  in  uiily  oue-liilhoCapex  ea.ses,  but  that  they  ixvur  more 
frequently  when  tlie  dtsea.se  is  extensive  and  the  tcm[«;rature  high  (one  in 
tijnee  of  the  cases).  He  considers  that  convulsions  in  this  disease  belong 
tlmost  witliout  exception  to  infancy,  Ix'ing  rarely  met  with  a  tier  two  yeare 
of  age,  the  time  of  onset  of  tlie  disease  txL'iug  the  periotl  when  they  are 
uaiuilly  seen.  Ci»utts(/oe.  (^Y.\  quoting  from  the  practice  of  Eustace  Smith 
in  llie  FasI  London  Children's  Hospital,  states  that  convulsions  occur  at 
the  onset  of  pneumonia  in  about  *ivo  per  cent,  of  tlie  cases  (two  in  forty- 
one).  Eustace  Smith  (foe.  ciL)  does  not  believe  tliat  there  is  any  relation 
between  ajiex  pneumonia  and  convulsions,  pneumonia  of  the  apex  being 
esjtHMally  short  and  favonihle,  in  his  opinion. 

Toxj^Mic  Convulsions. — Under  this  head  should  be  included  those 
rtmvulsions  occurring  in  urtemie  conditions,  as  well  as  those  which  follow  the 
•Jrainistration  of  poisons.  Eustace  Smitli  considers  infants  to  be  very  sus- 
ceptible to  the  influence  of  lead,  and  he  iuis  several  times  seen  convulsions 
follow  the  internal  administration  of  this  drug,  and  apparently  directly  due 
to  it.*  Convulsions  r>ceur  in  uraemia  when  there  is  no  elevation  of  teniix'ra- 
ture :  so  tliat  theiv  cauuot  be  much  doubt  that  they  are  due  to  the  action 
on  the  nervous  centres  of  the  morbid  materials  circulating  in  the  blood.  In 
the  acute  infectious  fevera  we  have,  as  previously  mentioneil,  besides  the 
imjiregnation  of  tlie  system  with  the  special  poison,  the  sd'ondary  very  im- 
jKtptant  factor  (vf  fever,  which  is  pnxluced  by  the  action  of  this  poison  on 
ilie  beat-K^entres:  so  that  two  important  causes  of  convulsions  may  thus  be 
acting  together. 

Some  of  the  convulsions  occurring  in  gastro-intcstinal  disttrders  may 
P^^|^e^ly  l>e  placed  in  this  class,  as  they  are  possilbly  caused  b\'  the  poisonous 

Milliience  of  ptomaines  developed  in  the  stomach  and  intestines,  as  suggested 

^  Senator.* 

Whoopino-Col'«h. — ^Meigs  and  Pepper  mention  convulsions  as  a  com- 
^'ication  of  this  disoisc  in  12  out  of  208  of  tlieir  cases  (o.7fj  per  cf-nt.),  and 

t^^te  Rillict  and  Ikrthcz  as  having  se(»u  it  in  5  out  of  29  cases  (17.24  jkt 
'^^i.).     Roger'  has  met  with  tiiis  complication  in  hospital  practice  otdy  15 

-**!«  ID  4.'il  cases  (3.48  per  cent,),  and   in  his  experience  it  is  most  fre- 
itly  seen  in  infants  still  at  the  brea.st,  or  at  least  before  the  third  year  of 


'  Pepp<»r'«  System  of  Medicine,  vol,  iii.  p.  329. 

•  Du  Tmitement  de  la  Ptieumonic  uiij^uc,  Fiiri,*,  1880,  p.  6ft. 

•  Lft  Pneumonic  aigue  chez  le*  Entunts,  Paris,  1807,  p.  68. 

•  Medieal  Record,  April  7,  1888. 

»0n  Di*ea«o  in  Childr*'n,  1884,  p.  279. 

•Quoted  l»y  Henoch,  loo.  cit.  ;  also  Berlin.  Kliti.  Wocli^nsclir. ,  1868,  No.  24, and  Zeit- 
Sftf.  Klin. 'Mod.,  Bd.  vii.  U.S. 
'  De  U  Ci4Uoluche,  vol.  ii.  p.  582. 
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life.  Con vnlsi fins  never  usher  in  this  disease,  but  either  oecur  in  the  coof 
of  a  marked  attack  or  pretiipitate  the  fatal  termination  in  complicated  cases^ 
wliieh  complication  is  usually  broncho-pneumonia.  Their  caoee  is  three- 
fold : 

1st.  The  nervous  element  which  is  an  integral  part  of  whoopiDg-oough. 

2d.  The  high  fover  which  often  aeeomimnies  severe  cases. 

3d.  The  venous  condition  of  the  c*erel>nil  circnlation  due  to  the  seveit? 
paroxysms  of  coughing  or  to  the  pulmonary  coraplicat  ion,  or  to  both.  .Serous 
effusion  into  the  ventricles  should  be  mentioned  here  as  a  consequence  of 
the  venosity  and  a  cause  of  the  convulsions. 

MalfuRxMations  and  Diseases  of  the  Heart  and  Great  Ves- 
sels.— From  what  has  been  said  in  the  foregoing  pages  of  the  imiiortant 
r6le  playcfl  I)y  disturlxnl  circulation  in  the  etiology  of  convulsions  in  chil- 
dren, it  is  evident  that  they  would  frequently  be  found  in  association  with 
malfVtrniations  and  diseases  of  the  heart  and  great  vessels,  particularly  in 
the  condition  known  as  morbus  cfcruleus. 

Irritation  of  Peripheral  Ner\t». — A  burn  or  scald  prcidu»i's 
a  much  more  profound  impression  upon  a  child  than  upon  an  adult,  and 
convulsions  are  often  thus  caused.  There  is  great  shock  and  a  profound 
impression  on  the  circulation^  the  arteries  contain  but  little  blood,  and  all 
the  internal  veins  are  engorged,]>articularly  those  of  the  abdomen,  as  provwi 
by  frequent  autopsies.  Although  the  condition  is  generally  described  as 
one  of  active  congestion  of  all  the  internal  organs,  it  is  more  truly  a  s«tc- 
ondaiT  venous  congestion.  When  convulsions  occur  in  this  condition  th<y 
are  usually  preceded  by  symptoms  of  profound  prostration.  Irritation  of 
the  skin  in  eczematous  and  other  eruptions  has  been  rejx)rted  as  a  cause 
of  convulsions  in  children^  as  has  the  irritation  caused  by  pins,  Ticklini^' 
has  also  been  reported  as  a  cause.  Convulsions  due  to  the  stings  and  bitfs 
of  insects  must  be  of  rare  occurrence  in  this  country  at  least,  although  they 
are  reported  in  warm  climates. 

Earache  as  a  cause  of  convulsions  should  always  be  borne  in  mind,  and 
this  may  occur  entirely  independently  of  any  meuingitic  trouble,  and  be 
due  simply  to  the  pain.     Huguenin  '  makes  tlie  statement  that  "  chanjrts  in, 
the  calibre  of  cerebral  arteries  occur  in  irritation  of  even  a  distant  sensitive 
nerve,"  and  Nothnagel'  holds  the  same  view.     Sudden  and  violent  pain  is 
known  to  cause  marked  changes  in  the  cerebral  circulation,  and  faintiuj;:  iti 
a  very  frequent  sequence ;  convulsions  iiavo  been  known  to  follow  a  fail 
produced  in  this  way.     Huguenin  (loc.  cit.)  reports  a  case  following  tl 
quickly-{>erformed  circumcision,  and  a  similar  case  occurred  to  the  writer 
when  an  interne  at  the  Pennsylvania  Hospital, — viz.,  on  removing  a  small 
piece  of  l>one  from  a  cnished  finger,  the  patient  cried  out  with  pain,  fell  U» ' 
the  floor  in  a  faint,  and  immedtately  became  generally  and  very  severely 


*  Ziemssen'a  Oyelopwdia,  vol.  xiS.  p.  48i. 

'  Ibid.,  vol.  xii.  p,  18 ;  al$o,  Virchow'a  Arohiv,  Bd.  xl. 
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convuIsc?d ;  mi  rt'cnveriiig  consciousness  he  stated  that  he  Iiad  always 
eujuyed  good  health  and  had  never  had  a  previous  convulsion. 

Brown-S6quarrrs  guinea-pigs  may  be  considered  as  experimental  ex- 
amples of  [M>ri|)liGral  irritation  pnKlucing  convulsJiFns  in  predisijoscd  ani- 
mals. Convulsions  ireipjently  take  their  rise  from  the  irritation  pro4^kR'ed 
by  the  presence  of  old  cicatrices,  on  the  head  or  elst»\vherc  ;  but  this  would 
be  considered  more  properly  under  tlie  head  of  epile|>sy,  and  is  mentioned 
only  to  impress  upon  the  reader  the  etle<>t  of  peripheral  irritation.  Genital 
irritation  should  also  be  mentioned  here  as  a  cause  of  convulsions.  Fissure 
of  the  amis  has  been  reported  as  a  cause  of  convulsions  in  nurslings.* 

Fright  and  othkr  Strong  Emotions. — Angel  Money*  considers 
fright  and  terror  as  a  kind  of  cortical  epilepsy,  attended  with  violent  dis- 
chai^e  of  energy  and  accompanied  by  great  derangement  of  intellect  or 
even  total  loss  of  consciousness. 

Fright  has  fi-efpiently  been  known  to  cause  convulsions,  and  the  effect 
on  a  *'  nervous  child"  is  more  pronounced  than  on  one  not  so  constituted. 
There  is  prodnetHi  a  sudden  and  profound  alteration  in  the  peripheral  cir- 
ciilatiou,  as  is  evident  to  all  in  the  sudden  blanching  of  the  face,  and  the 
convulsions  which  sometimes  follow  immediately  upon  a  fright  are  due  to 
this  vaso-motor  spsm.  Dickson*  thinks  that  there  must  exist  a  preiiia- 
postug  cause  before  fright  can  act  in  this  way.  Niemeyer*  considers  these 
convulsions  to  proceed  from  "excitement  of  the  cerebral  ganglia  trang- 
mittcd  thence  to  the  medulla  oblongata."  A  fit  of  crj'ing  or  of  anger  has 
occasionally  t)een  known  to  end  in  a  convulsion  ;  Init  here  in  addition  to 
the  emotional  factor  there  is  a  marked  interference  with  the  respiratory 
function.     Other  violent  emotions  may  act  in  the  same  way. 

Laryngeal  Causes. — Any  irritation  or  inflammation  of  the  larynx, 
such  as  catarrh,  or  even  the  trickling  of  saliva  or  milk  into  the  laiynx  or 
the  drv'ing  of  mucus  upon  the  glottis  during  sleep,  may  be  the  starting- 
point  of  a  laryngeal  s]iasni  which  may  end  in  a  general  convulsion.  Crj-- 
ing  or  sobbing  may  also  act  by  causing  spasm  of  the  glottis,  and  both 
Mackenzie  and  Cohen*  speak  of  the  catching  of  the  breath  produced  by 
tossing  a  child  into  the  air  in  play  as  a  cause.  The  sleeping  state  seems 
to  j)redis|>ose  to  an  attack. 

Mantle*  i-eports  a  case  of  severe  laryngeal  simsms,  followed  by  general 
convulsions,  which  were  due  to  the  irritation  produced  by  an  elnngated 
uvula,  finally  cured  by  excision  of  this  ^mrt.  He  advises  an  examination 
of  the  throat  in  all  cases  as  a  matter  of  routine. 


»  Maurice  Raynaud,  Gaz.  Hebdom.  de  M^.  et  Chir.,  1881,  p.  289. 
» IHaeaues  of  thildfrn,  1887. 

*  Dynamics  of  Epilepsy  and  Convulsions,  Guy's  Hospital  Ri'portp,  3d  ser.,  1878,  toI. 
xviii.  p.  181. 

*  Practical  Medicine,  revised  ed.,  vol.  ii.  p.  870. 

*  Disease  of  the  Thiviat  and  Nasal  Passa^jfiis,  New  York,  1879,  2d  ed^,  p.  629. 
«  British  Medical  Journul,  February  8,  18&0. 
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Diseases  or  the  Braix  and  Spixal  Cord. — Convulsluti^  dui 
the  various  causes  previously  eniinieratcHl  do  not  de[^K?ud  upon  any  gi 
lesion  uf*  tfie  brain  or  spina!  onixl ;  there  remains  a  division  of  i-onvubioiis 
which  have  such  conditions  as  an  exciting  cause, — viz.,  jioh'omyeh'tb  ante- 
rior acuta,  and  other  acute  spinal  atieetiousj  tumors  of  the  brain;  thi 
various  kinds  of  r^euingit^s;  cerebral  hemorrhage;  embolism  and  throm- 
bosis; injuries  to  the  licad  and  bmin  from  accident  or  tin riuj^  difficult  lalK>r; 
concussion  of  the  brain  and  cord,  etc. ;  autl  the  reader  i?  referred  to  the 
appropriate  sections  in  this  work  for  further  information  upon  these  sub- 
jwts.  A  fen*  words  in  regard  to  the  general  meehautsni  by  whicli  ccm- 
vulsious  are  prtKlueed  in  these  affeetiijus  will  nr>t  be  out  of  place  in  this 
t^ouneetion,  Mary  P.  Jacobi'  states  that  nearly  fifteen  per  cent,  of  the 
eases  of  poliomyelitis  anterior  acuta  have  convulsions  as  a  pRxlronial  8ym|)- 
tom,  and  Erb*  considers  that  the  pathogenic  explanation  of  these  initial 
brain -symptoms  has  not  yet  been  Ibund  ;  but  if  a  jieripheral  irritatiou  can 
9o  affect  the  nerve-centres  as  to  induce  convulsions,  it  ceilainly  seems 
probable  that  siteh  a  sudden  impressimi  upon  the  spinal  coixl  as  oecMirs  in 
ihis  aftectiou  would  l>e  sufficient  to  do  so,  J.  Hnghlings  Jackson*"'  brings 
forward  tlio  hypothesis  that  these  initial  convulsions  n»ay  be  due  to  the 
action  of  ptomaines  the  result  of  disintegration  of  the  nervous  matter  of 
the  anterior  horns  on  the  *'  pouto-bulbar''  centres  (lowest  tier).  It  is  prob- 
able that  the  convulsions  in  the  various  brain-disordei-s  are  due,  not  to  an 
arterial  ccnigcstioti,  as  is  frequently  thought,  but  to  an  iubtbitiou  of  the 
controlling  j>ower  of  the  cerebrum  over  the  lower  ganglia,  produced  by 
aniemia  due  to  vaso-motor  spasm  or  to  intracranial  pressure  causing  im- 
(jaircd  nutrition  by  i nterferent^t?  with  the  blood-supply*  An  unstable  eon- 
dition  of  the  higher  c<'ntrcs  may  also  exist,  causing  explosive  development 
or  rather  liljcmtion,  of  nervous  force  in  the  gray  matter  of  the  motor  areni^ 
Intraci-anial  pressure  in  young  infants  is  made  manifest  by  the  bulging  and 
inereas4Ml  tension  of  the  anterior  fontanel.  The  first  efTect  of  increa.sed  flow 
of  arterial  blo<xl  into  the  brain  is  an  exaltation  of  wrcbnd  functions,  but 
if  the  pressure  becomes  greater  the  eaj)illarie8  are  compressed,  and  there  U 
a  consequent  slowing  of  the  circulation  ami  a  deficient  supply  of  ox  i 

blood,  so  that  in  truth  the  etlect  may  end  in  being  the  siune  as  in  .-  ^  -  ,u 
or  in  cerebral  aniemia.  When  the  intracranial  pressure  is  due  to  a  veotiu.s 
imjiediment  from  the  start,  the  same  ultimate  condition  obtains.  Pi-essur 
due  to  serous  ef!usions  acts  in  a  similar  manner.  The  symptoms  follounogi 
severe  apoplexy  are  due  to  a  great  extent  to  the  consequent  disturbance  ^ 
the  circulation,  which  is  generally  regarded  as  an  aniemia. 


^  PepvpeT*8  System  of  Medicine,  vol.  v. 

'  ZiemspenV  Cyc1f>pa>dia,  vol.  xiii. 

'  Lumleian  Lectures  on  Convuklve  Seizures,  Lancet,  March  29,  16dO. 
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SYMPTOMATOLOGY. 

It  may  seem  unscientific  to  speak  of  the  symptomatology'  of  a  symptom^ 
tni,  «r  ti>e  rcjnarks  with  which  this  artide  yjR-ned  Ix*  n^memlxreil,  it  is 
kipeii  the  liberty  will  be  allmvcd.  For  convenience  of  description  this 
portico  of  the  subject  may  be  divided  into  three  heads:  Ist,  laryngismus 
stridalus;  2(1,  the  more  general  "sympathetic"  disturhfin(x^s,  and  those  seen 
in  the  so-ealletl  **  essent-ial"  convulsions  or  ei-lanipsia  prnper ;  3d,  thtKse 
ooDvuUioDs  consequent  upon  gross  cerebral  lesions. 

The  last  division  is  one  which  cannot  Ix^  discussed  in  this  article.  Tlie 
reder  is,  therefore,  referred  to  the  articles  on  the  diseases  and  surgery  of 
tJ^  brain  and  spinal  (•(►rd  to  \ye  found  elsewhere  in  this  work.  The  differ- 
awe  between  the  first  and  second  divisions  must  not  be  considei'ed  one  of 
kind,  bat  only  one  of  degree ;  they  have  both  many  of  the  same  piXKiis- 
posing  causes,  and  the  first  may  merge  at  any  time  into  the  sei^ond  j  they 
ile9er\'e,  however,  separate  mention. 

Laryngismus  Stridui.us. — Synonymee. — Spasm  of  the  glottis; 
Child-crowing ;  Cerebral  croup  ;  Inward  convulsion,  etc.  Considerable 
confusion  has  arisen  on  account  of  a  rather  careless  nomenclatui*e  as  applied 
to  this  affection  and  to  simple  catarrhal  laiyngitis :  thus,  Mackenzie  uses 
the  term  "spurious  croup"  as  synonymous  for  both  disorders;  Meigs  and 
P«pi>er  and  JatH>bi  consider  '^  spasmodic  or  false  croup"  a  synonyme  of 
fiimple  catarrhal  laryngitisj  while  Mackenzie,  Cohen,  Steffen,  Johnson,  and 
other?  apply  thrae  terms  to  laryngismus  stridulus. 

Laryngismus  stridulus  is  a  comparatively  rare  form  of  local  convulsion 

which  is  usually  characterized  by  a  spasmodic  closure  of  the  glottis,  and  in 

•were  cases  by  spasm  of  all  the  other  nuisr'les  of  respiration.     The  promi- 

symptom  of  tliis  is  the  peculiar  crowing   sound  acconijMiiiiying   the 

efforts  at  inspiration. 

The  diaphragm  and  external  muscles  of  respiration  may  be  the  parts 
affected,  and  the  glottis  escape,  in  which  case  there  will  l>e  no  crowing 
inspiration.  Eustace  Smith  has  fouud  this  condition  in  weakly  or  prema- 
fiirdy-born  infants  only. 

The  attack  passes  off  in  a  few  se<M>nds  or  mi  miles,  generally  in  an  onlt- 
^T)'  fit  of  crying.       It  usually  comes  on   towanls  midnight,   the  child 
**»ving  been  put  to  bed  a|>parently  in  its  or<linary  heakli,  or  else  ha\'ing 
*^«i  fretful   and  cross   tor  a  day  or   two,  and   having  possibly  had  an 
^^•■awnal   slight   catch    in    its   respiration.      The   little   patient   awakens 
^^^*Weuly,    makes    a    few    short    spasmmlic    efforts    at    respiration,    which 
^-•f  followed  by  a  lung  entwiug  or  whistling  ins[H'rati(Kn  n^scmbling  some- 
hat  that    heard    in   whoi>ping-congh  ;    the   closure  of  the   glottis   then 
complete,  and  all  sounds  cease.     The  face,  which  has  been  slightly 
"  Wished  or   pale,  now   becomes   livid, — this   being    particulai'ly   noticeable 
^  ^Jout  the  mouth ;  the  eyes  are  staring  wildly  or  else  are  rolled  upward ; 
r^M  head  is  reti*acted,  and  in  severe  cases  there  is  marked  opisthotonus  ;  the 
Vol.  IV.— 6« 
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thimiljs  may  be  bent  into  the  jmlnis,  the  finders  cluaetl  over  tbeni,  tbe 
flexed,  and  the  foreannri  pronated.  With  this  thei*e  is  strong  abduction 
the  great  toes,  while  the  remaining  toes  ai-e  strongly  flexed, — "carpo-pedal 
ctintractinn^^."  Tlie  back:?  of  the  hands  and  the  insteps  ai>]x*ar  swollen,  aod 
the  skill  may  assume  a  sliiny  aqiect.  After  this  condition  has  lasl«l  for  a 
short  [)ertod,  during  whic!i  dissolution  seems  inimtnetit,  the  crowing  iiispiim* 
tiou  is  again  heard,  the  spasms  relax,  and  the  attack  ends  in  a  6t  of  crying  or 
coughing.  Instead  of  this  mode  of  termiuation,  it  is  ^Mjssible  for  death  to 
oecur  during  the  first  i>aroxysin,  or  at  the  height  of  the  attack  gvuei-al  con- 
vulsions may  ensue.  The  epighrttis  may  beoomc  fimily  wetlged  in  the  chink 
of  the  glottis  by  the  s]>asm  and  remain  there  even  after  the  latter  relaxcfi, 
aewrding  to  Cohen/  and  in  these  eases,  unless  R'lief  is  obtained,  the  attadc 
s|KMxlily  ends  fatally.  The  child  may  recover  entirely  after  such  a  aeinire 
as  has  been  described  and  have  no  repetition  of  the  trouble,  or  there  may 
be  several  paroxysms  on  the  same  night  or  on  the  fi>llowiag  night  about  the 
same  hour,  the  child  being  apparently  well  in  the  interval.  An  attack  of 
laryngismus  may  come  on  in  the  daytime,  and  n<-'ctl  not  be  jM'verc ;  it  may 
come  on  during  nursing ;  the  child  then  drops  the  nipple,  rolls  up  its  eyes, 
gives  a  ci*owing  inspii-ation,  and  may  or  may  not  flex  the  thumbs  into  the 
]»alms;  ujM>n  i-eeovering,  whicti  it  doi^  in  a  few  seconds,  a  second  attempt 
to  nurse  may  cause  a  repetition  of  the  symptoms.  Such  an  attack  as  tlii* 
may  follow  an  exhibition  of  tem|»er,  or  even  an  ordinary  crying-spell,  and 
is  frequently  misinterprete*!  as  being  an  evidence  of  bad  temper.  A  ooudi- 
tiou  rescnil:>ling  the  "  status  epile]>ticas*'  may  Ix'  develo|K*d,  in  which  thechild 
does  not  fully  receiver  from  one  part»xysm  before  it  jiasses  into  auother.  A* 
before  said,  the  attacks  arc  apt  to  oorae  on  at  night  or  just  as  the  child  b 
awakening ;  they  may  occur  from  time  to  time,  or  there  may  be  long  inter- 
vals l>etween  them.  Fever  is  absent,  as  a  rule ;  if  it  is  present,  it  is  prob- 
ably due  to  the  simie  cause  as  the  attack.  Swimting  of  the  head  is  a  v«nr 
freijuent  symptom  iu  children  affectetl  witli  laryngismus^  aud  is  due  to  the 
mchitis  which  is  usually  present.  The  *' curiK>-|HN:lar'  contmctions,  abovr 
mentioned,  are  often  entirely  absent,  aud  when  they  are  marked,  Mackennie 
considers  that  they  may  be  accotupauicd  by  great  pain. 

Cheadle^  believes  this  condition  to  be  identical  with  tetany,  and,  as 
it  is  always  accompanied  by  huyngismns,  this  has  l)een  usually  dcscrilied 
as  a  symptom  of  the  latter,^ — ^in  his  ojiinion  erroneously.  He  quotes  Aha*- 
crombie^  as  the  first  to  differentiate  tln^se  two  affections.  The  pulse  durio^ 
an  attack  is  small  and  sometimes  almost  inn>erceptible;  when  the  anterior 
fontanel  is  still  open,  there  is  marked  bulging  during  the  stage  of  vaxntf 
engorgement. 

General  Coxvuijsions. — Greneral  convulsions  are  usually  precnifd 
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I  Diseases  of  the  ThroHt  and  Nasal  Passages,  2d  ed.,  1879. 

»  London  Lancet,  May  7  and  Mnj*  14, 1887. 

>  Thesis  for  Degree  of  M.D.,  CNmbridge,  BalUdre  &  Oa 
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"by  sigus  of  perturbation  of  the  nervous  system ,  although  Graneher  *  con- 
sidci*s  these  of  little  tnijMjrtance.  The  child  sleeps  with  its  eyes  half  ojmju, 
shou'ing  the  white  sclerotic  beneath  the  upturned  coruese,  starts  and  cries 
out  in  its  sleep,  grits  its  teeth,  twitches  its  uioutli,  and  occasioually  a  smile 
(risus  siirdonieus)  pass^cs  across  its  face;  there  may  be  ix\m  a  tendency  to 
flexion  of  the  tluinibs  in  the  palings.  A  gazing  into  vacancy,  usually  to  one 
side  aud  upward,  with  an  expressionless  face,  is  sometimes  met  with  as  a 
protlromal  symptom,  aud  during  this  condition  the  child's  attcution  cannot 
be  amused.  This  may  pass  off  in  a  few  stu-ouds  or  may  be  the  immediate 
precursor  of  the  atta<'k.  Laryngismus  stridulus,  as  before  mentioned,  may 
merge  into  the  more  general  convulsion. 

These  protlronial  symptomi*  may  be  absent^  aud  the  ^)ar«)xysm  may 
come  on  sutldenly  ;  but  this  need  not  follow  the  prodromal  symptoms  even 
when  tliey  are  present. 

Genera]  convulsions  may  pre-seat  themselves  in  many  forms  j  the  attack 
may  resemble  in  every  resjject  a  severe  epileptic  paroxysm  ;  it  may  Ije  tonic 
throughout  its  whole  course,  or  violently  cltj^nic  j  it  may  be  partial,  affecting 
only  a  single  group  of  muscles,  or  any  number  until  aU  the  muscles  are 
affected  ;  one  variety  may  merge  into  another. 

The  tunic  and  the  clouic  spasms  are  essentially  of  the  same  nature,  and^ 
JUS  in  epilepsy,  the  latter  coincide  with  the  stage  of  cyanosis,  and  are  probal>ly 
due  to  til*-'  action  of  the  carbonic  acid  of  the  venous  blood  upon  the  lower 
cerebral  centres,  not  as  a  direct  excitant,  but  as  an  inten-upter  and  final  ar- 
rester of  the  previously -existing  spasm,  so  that,  as  Gowers  {he.  at.)  expresses 
it,  the  clonic  spasm  is  only  the  tonic  spasm  spread  out. 

In  the  attack  of  true  infantile  eclampsia,  where  there  is  no  organic  lesion 
as  an  exeitiug  cause,  it  is  very  nnusual  for  the  movements  to  l>e  strictly 
confined  to  one  limb,  or  even  to  one  side  of  the  Ixxly,  although  they  are 
nearly  always  more  pronounced  on  one  side  than  on  the  other.  Simon* 
states  that  the  right  side  is  the  one  that  is  most  severely  implicated.  Is 
this  because  most  childi'en  are  or  will  Ije  right-handed?  aud  docs  the  con- 
verse projwsition  hold  true? 

The  well-marked  paroxysm  cannot  be  descrilied  more  clearly  or  with 
less  exaggeration  than  is  done  by  Meigs  and  Pepper*''  iu  the  following 
words :  "  The  child  often  utters  a  cry,  loses  consciousness,  and  is  seized 
with  |X)werful  tonic  contraction  of  the  voluntarj^  muscles  ;  the  eyes  are  for 
A  moment  fixed  and  staringj  and  then  drawn  obliquely  upwanl  under  the 
u|)pcr  lids,  S4J  that  the  white  pirtions  of  the  balls  alone  are  visible  for  an 
instant  between  the  partially-open  lids;  the  trunk  is  rigid  and  stiff,  the 
tbonix  imniovaldcf  the  respiration  susjiended  by  rijjjtd  spasm  of  the  resjura- 
torj'  muscles ;  the  face,  for  a  moment  pale,  usually  becomes  livid  aud  con- 

'  ConTulsions  in  Children,  Gaz.  MM.  de  Paris,  January  21,  1888;  also  review  in 
Archives  of  Pediatrics,  PhiludelphU,  May,  1888,  p.  306. 

*  I>e$  Convulsions  chcz  lc6  Enfunts,  Uaz.  dea  Hop.,  1882,  toiu*;  Iv.  pp.  428-430. 

•  Op.  cit.,  pp.  M2,  648. 
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gesteil,  aiul  tlif  veiti«  of  tlie  nwk  are  distemletl.  This  stage  of  tonic  sjn 
is  fullowetl  quickly  by  the  stage  of  clonic  siwisin,  io  which  involuntary'  anii 
most  irregular  and  convulsive  movements  occur.  The  eyes  are  rarety  fixed 
in  one  position,  but  are  constantly  agitated  in  various  direction*,  from  m\e 
to  side,  or  upwaixl  and  downwaixl  ;  very  often  tliere  is  the  mo€it  violent 
strabismus ;  the  eyelids  are  sometimes  o|>encd,  and  at  others  shut ;  the 
pupils  may  be  coutractcf!  or  dilated.  The  muscles  of  the  face  next  enter 
into  contraction,  and  (xtusion  the  most  hideous  contortion  of  the  features, 
the  mouth  is  distortcfl  into  various  shapes,  the  lips  are  often  covered  with 
a  whitish  or  stinguinolent  frothy  and  the  jaws  tightly  clinched  together 
by  t<jnre  spa^ims,  <ir  agitated  by  convulsive  movements,  so  ns  to  produee 
griuding  of  the  teeth.  The  trunk  of  the  Iwjfly  is  also  sometimes  variously 
contorted  by  clonic  convulsions  ;  the  head  is  usually  strongly  retracted  n|H>D 
the  trunk,  but  in  other  iustann's  is  dmwn  to  one  side  or  violently  n)tat€d. 
The  muscles  about  the  front  of  the  neck  enter  into  action,  and  alternately 
elevate  and  depress  the  larj-nx  j  the  tongue,  when  it  can  be  seen,  is  observed 
to  be  niovetl  in  diiferent  directions,  and  is  sometimes  caught  between  the 
teeth  and  severely  bitten.  The  extremities,  particularly  the  superior,  are 
more  violently  convulsed  than  any  other  parts.  The  fingers  are  drawn  into 
the  palms  of  the  hand  ;  the  forearms  are  flexed  and  extended  upon  theamifi 
by  slioi-t,  rapid,  and  geiiemlly  rliythmiral  movements;  the  haml  is  quickly 
pronattnl  an*!  siipinate<l  u^wn  the  arm,  or,  finally,  the  whole  upper  extremity 
is  twisted  and  distorted  into  various  jiositions,  which  it  is  im]K)Ssible  to  d^ 
scribe.  The  inferior  extremities  undergo  similar  movements,  but  almost 
always  in  a  les.s  degree  tlian  the  upper.  The  respiration  during  the  attack 
i.s  irregular,  sometimes  suspended  by  rigid  spasm  of  tlie  respiratory  nUMcks^ 
and  sometimes  aet^elerated." 

The  face,  instead  of  being  livid,  may  be  pale  throughout  the  whole  i 
a  severe  attack. 

The  attack  ends  by  the  movements  gradually  diminishing  in  violenc^ 
leaving  the  child  in  a  dee]>  sleep  or  else  in  a  state  of  stujK>r.  The  child 
may  have  only  one  such  attack  and  recover  entirely,  or  after  apparent  nv 
covery  may  pass  into  a  seeoud,  and  this  may  be  rejwated  sevei"al  tiuK*  with 
considerable  intermissions  of  comparative  health,  or  one  attack  nnay  jiMi 
into  another  with  scarcely  any  intermission,  aud  this  state,  which  is  analo- 
gous to  the  status  epilepticus,  nmy  last  far  hours,  the  child  l)ecoming  more 
and  more  stupid  after  each  attack,  until  it  nuiy  become  profoundly  comtttoAf, 
and  even  die  in  this  state.  Considerable  fever  is  often  present  in  tlie  status 
epilepticus,  or  eclampthus,  if  the  expression  lie  allowed.  During  the  jjar- 
oxysm  the  heart's  action  may  he  irregular;  it  is  usually  timiultuou^  II  i? 
very  difficult  to  make  any  observations  on  the  pulse,  on  account  uf  the  in- 
cessant muscular  action,  and  authorities  differ  widely  in  their  statements  k 
regard  to  thia.     In  epilepsy,  an  analogous  state,  Echevenna'  gives  drawing* 
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of  sphygmographic  curves,  acoordiag  to  which  the  pulse  before  the  seizure 
was  hii^her,  distiiictly  dicrutiL-,  and  aocvntiiated.  Nothnagel  {he,  cU.)  states 
tl)at  the  iris  is  generally  dikt^  at  the  beginning  of  an  attat'k  of  epile]»sy, 
and  this  is  usually  the  case  in  eclampsia,  as  it  frequently  is  in  the  artiticially- 
j>rcxlui'etl  ei- lamps! a  in  animals,' 

When  convuUious  are  entirely  «>ufined  t-o  one  side  there  is  the  strangest 
pn»!mhility  that  they  are  due  to  gross  cerebral  lesions,  and  when  they  iier- 
tjistently  t>tvm*  in  one  part,  are  ooutiued  to  this,  or  spiTatl  to  others  in  some 
one  partii-rilar  fiixier  of  s(X|nenee  (even  should  they  subsei^uently  become 
general ),  then  the  presumptit>u  becomes  still  stronger,  and,  in  lact,  almost 
amounts  to  a  certainty,  that  a  foens  of  disease  exists  in  the  motor  area  of 
the  cortex,  or  tn  the  subjacent  white  matter,  at  the  point  corresponding  to 
the  jMirt  primarily  affwtod  in  each  [wroxysm.  Thts  division  of  the  subjwt 
pro|>erly  belongs  to  the  aiiides  ou  gross  cerebral  diseases,  to  which  the 
rcatlcr  is  referred. 

In  the  genemi  eonvnlsions,  consciousness  is  lost  from  the  beginning,  but 
in  the  {>artial  attacks  above  des('ril)ed,  this  may  be  retaineti  throughout,  or 
not  lost  until  by  the  successive  iniplicatiou  of  neighboring  area,s  in  the 
**  disehai^e"  the  convulsion  becomes  general. 

It  is  rare  for  the  bowels  to  l>e  mechanically  evacuated  during  a  severe 
jwroxysm  by  the  force  of  the  muscular  movement.  According  t43  Simon 
(/oc.  cit)j  the  secretion  of  urine  is  entirely  suspended  in  eclampsia,  and  the 
snbs(Hpient  discharge  of  urine  is  a  critical  phenomenon  which  announces 
with  certainty  the  approaching  termination  of  the  attack  or  the  end  of  a 
series  of  them,  altbougli  a  few  more  sjiasms  may  oceur  l^efore  their  final 
cessatiou.  The  temperature  <jf  the  Ixxly  varies  according  to  the  cause  of 
the  qpuvulsion  :  in  laryngismus  stridulus  and  in  the  so-called  essential  con- 
vulsions it  is  usually  normal,  or  nearly  so,  except  in  the  status  et^ampticus, 
as  iK'fore  mentionecL  The  siime  is  true  of  ur^emic  convulsions,  whei^cas  in 
those  ushering  lu  the  acute  diseases  there  is  high  fever,^ — 103°  F.  and  104° 
F.  and  above. 

DURATION   AND  COUIiSE. 

Each  individual  attack  of  laryngismus  ia  generally  of  but  short  duration, 
—a  few  seconds,  [jerha|>s, — ^but  one  paroxysm  may  scarcely  be  i*ecovered 
from  before  another  commences,  and  this  tx>nditton  may  last  for  hours.  A» 
the  condition  underlying  this  neurosis  is  a  chronic  one,  the  attacks  are  liable 
to  i-eturn  from  time  to  time  whenever  an  exciliug  cause  is  present,  The 
eiiild  may  have  but  one  attack,  or  these  paroxysms  may  return  for  months, 
or  even  years,  and  yet  recovery  take  platic.  Long  i^eriods  may  intervene 
between  the  paroxysms,  or  as  many  as  thiily  or  forty  may  o<'cur  in  twenty- 
four  hours  (Steffen),  In  genemi  terms  it  may  lie  said  that  the  tendeacy  to 
return  exteiuls  over  sc^veral  months.  In  the  more  severe  attaeJcs,  general 
convulsions  are  apt  to  sujKTvene. 


886 


OONVUUBTOXS   rX  INFANCY  AXT)   CHILDHOOD. 


General  convulslous  differ  more  dwidedly  in  their  duration  and  cou 
than  the  local  variety  above  destirib^.  Wlieii  they  uslier  in  an  acute  di»» 
eane  tliey  are  apt  tw  be  single,  or  at  least  reiM^atetl  but  once  or  twice,  tinlcss 
towaixis  the  close  of  the  disease,  when  they  indicate  complications,  and  an* 
apt  tt»  return  more  frcrjuejitly. 

When  they  are  simply  due  to  peripheral  irritation,  or  to  reflex  im- 
pressions starting  from  the  gastro-intestiual  muctjus  raerabrane,  they  an* 
generally  single,  and  are  apt  to  l>e  relievwl  on  the  removal  of  the  cause; 
but  if  this  is  not  done,  other  attacks  are  probable.  The  duration  of  the 
paroxysm  it.si'lf  varies  fnmi  a  few  moments  to  half  an  hour  or  more.  Meigs 
and  Pcpjjcr  have  seen  a  case  which  lasted  twelve  h«jurs;  they  may  even 
last  htngcr,  but  this  long  duration  is  rare  and  usually  c<3nsists  of  a  repeti- 
tion of  attacks.  \\  ficu  the  convulsions  are  due  togrtiss  intracranial  lesi<>tLs, 
the  course  is  apt  to  l>e  entirely  goveroetl  by  the  cliaracter  of  the  exciting 
disease. 

When  deatli  is  due  to  the  convulsions,  whether  of  the  local  or  the  geo- 
eral  variety,  and  not  to  the  exciting  cause  of  the  jmroxysms,  it  may  occur  b 
three  ways  :  1st,  by  npncea,  the  child  dying  suffix^ted  ;  2d,  in  consequence 
of  the  changes  occurring  in  the  brain  due  to  the  venous  stasis,  effusion  of 
serum,  hemorrhage,  etc. ;  3d,  by  exhaustion  in  consequence  of  the  frequent 
repetition  of  the  attacks. 

PROGNOSIS. 

The  prognosis  of  a  symptom  presenting  itself  iu  so  many  foniLs, 
due  to  so  many  conditions,  both  functional  and  organic,  of  necessity  \ 
vary  exceedingly,  A  few  generalities  may  be  allowed  before  entering  into 
the  discussion  of  tlic  prognosis  iu  special  cases,  A  cliild  that  has  bivo 
exhausted  by  long  illness  has  on  this  account  a  great  diminution  or  even  an 
abolition  of  its  reflex  excitability,  so  that  convulsions  iK3currijug  in  tljis  con- 
dition an'  of  mucfi  more  serious  import  than  an  ct.jiudly  severe  attack  in  • 
robust  child,  and  usually  bct(tken  grave  ceif  bml  mist^-hief. 

The  mei-e  discover}'  of  albumen  in  the  urine  should  not  of  necessity  lead 
to  the  diagnosis  of  kiduey-tlisease,  as  it  may  be  due  to  the  presence  of  fe\Tr 
or  iwssibly  !)e  in  (Xinsequcnce  of  the  severity  of  the  j)aroxysm.  Huppen^' 
(|uott*d  by  Nothna<j<jl,^  has  found  albmnen  after  everif  fully-formed  epilejitic 
seizure,  the  albuminuria  lasting  from  thi"oe  to  four  hours ;  but  other  ao- 
thoritics  have  failed  to  verijTv  this  statement.  Mabille*  failed  to  find  it 
in  lliirty-cight  cases,  either  before,  during,  or  after  the  seizures.  The  dis- 
covery of  large  quantities  of  albumen  at  any  one  time,  or  of  its  continuoo!* 
presence  in  smaller  quantities,  j>artictdarly  if  cast**  are  found,  should  lend 
to  the  proliable  diagnasis  of  kidney-disease,  with  the  c«inse»^nent  grave 
prognosis. 


1  Virchow'9  Archiv,  vol.  lix. 

*  Ziemwen's  Cyclopajdift,  Araer.  ed.,  vol.  xiv.  p.  288. 

•  Amiales  Medico- Psychol' tjririues,  1880,  6lh  ser,  vol  iv.  p.  41& 
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Where  no  pxeitiug  cause  can  be  discovered,  or  where  the  fits  conthiiie 
•iWr  the  exciting  cause  of  the  first  attack  is  removed,  ttie  pmgin>His  is  some- 
what doubtful,  and  the  probability  tliat  thvy  nmy  become  ]jernuiiiout  nmsl 
be  entertained.  No  convulsion  should  be  looke<l  upuii  us  of  little  mmuent, 
no  matter  how  prominent  an  exciting  cause  may  apparently  be  discovered, 
for  this  may  have  l)ecn  but  the  last  increment  of  excitation  that  was  needed 
to  produce  a  conxiilsion  in  ivality  due  to  some  severe  oi^nic  disease ; 
besides,  a  purely  reflex  convulsion,  when  rejwated,  may  leave  fiehind  some 
indefinable  and  intangible  impression  which  may  be  the  starting-point  of 
future  attacks,  a  "  habit"  being  thus  induced  which  is  possibly  in  jMiit 
iclenti(«l  with  epilejisy. 

If  a  positive  exciting  cause  can  l>c  disc(K'ered,  the  fit  is  in  all  proba- 
bility eclampsia,  particularly  if  the  child  has  been  in  previous  giwxl  health. 
A  temporary  paresis  of  an  arm  or  a  leg  is  not  a  proof  of  central  lesion  unles^s 
the  weakness  lasts  for  mme  hours,  when  such  a  prognosis  becomes  prol>able, 
whether  the  lesion  is  primary  or  secondary. 

Convulsions  are  to  be  looked  upon  as  one  of  the  modes  of  dying,  and 
thus  theoretically  may  have  nothing  to  do  with  causing  the  fiital  termina- 
tion. It  is  partly  owing  to  the  frequency  of  this  final  symptom  that  the 
<lread  has  arisen  in  the  minds  both  of  the  medical  profession  and  of  other's 
wto  tiie  very  unfavorable  prognosis  of  all  convulsions. 

The  proportion  of  deaths  is  a  very  difticult  thing  to  estimate,  as  the 
n?cijnis  of  a  large  number  of  attacks  and  their  subsequent  hist^iry  arc 
wiuiting.  The  mortality  rt^cords  are  also  to  he  looked  upon  with  suspicion, 
as  previously  stated.  Convulsions  of  themselves  may  be  the  immediate 
nuiifte  of  death,  but  this  terminutioJi  is  mre  in  comparison  with  the  rct!Ov- 
€n€s,  and  it  should  be  Ixirne  in  mind  that  in  proportion  to  their  fre- 
qurmy  tbey  less  often  point  to  grave  organic  mischief  in  children  than  in 
atlults. 

West'  e«>mputes  that  30.5  per  ctuit.  of  all  deaths  under  one  year  occur 

'«^>m  diseases  of  the  nervous  system,  that  73.3  \^^r  cent  of  these  latter 

^^oaths  are  due  to  convulsions,  and  that  of  the  total  draths  under  five  years 

['^  age  24.3  per  cent,  are  due  to  diseases  oi'  the  nervous  system,  of  wltich 

-1.3  |M»r  cent,  an*  due  to  convulsions.     This  is  e<piivalent  to  sxiying  that 

^.♦35  jier  cent,  of  all  deaths  under  one  year,  and   13.19  i>er  cent,  of  all 

^^aths  under  five  years,  are  due  to  ctmvulsions. 

Of  the  total  deaths  under  ten  years  in  my  tables, — viz.,  86,TG9, — 7508 
^^^Te  ascrilk^l  to  convulsions,  a  percentage  of  8.65,  %vhich  is  not  nearly  so 
***gh  a  mortality  as  that  given  by  West ;  but  this  may  be  owing  to  the  ages 
^^  the  cadi's  ineludiMl  in  my  cakndationa. 

Convulsions  in  very  young  efiildren — that  is,  within  the  fii-st  few  days 
^*  life — are  in  all  prolmbility  due  to  menlngeid  hemorrhage,  generally  pro- 
^**ced  by  injury  receivetl  during  difficult  labors :  they  are  of  grave  imixut. 
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Osier'  states  that  iu  cliiMren  dying  shortly  ailer  birth  in  asphyxia  or  con- 
vulsions tliese  syniijtoms  are  usually  doe  to  this  cooditiou,  and  Notboagel' 
makes  au  analogous  assertion. 

Iu  older  children  this  statement  does  not  apply,  and  the  probability  of 
the  attack  being  of  reflex  origin  is  increased.  If  fever  is  present,  particu- 
larly if  it  is  high,  the  aceooipauying  convulsion  probably  announoe«  the 
f>nset  of  one  of  the  acute  diseases,  or  it  may  mean  thermic  fever,  and  the 
prngnosts  varies  exceedingly,  as  will  apjjear  later. 

The  prognosis  of  eelaiupsia,  so  ikr  a^i  it  relates  to  the  effect  on  tl»' 
future  health  of  the  patient,  is  a  ver^-  important  question. 

Many  authorities  agree  that  convulsions  in  infancy  are  iutimately  ix*a- 
neeted  with  the  epileptic  diathesis.  F^r6*  considers  that  scarlatinons 
eclauipsia  [)redisposc^s  to  epilepsy  in  after-life,  Coutts  {/oc,  cit.)^  after  a 
study  of  68  eases  of  infantile  eonvuJsious,  in  which  the  health  in  later 
years  was  rccordal,  found  that  31  were  the  subjects  of  neuroses  iu  hiter 
life:  thus,  11  had  epilepsy  (8  grand  nial  and  3  petit  mal) ;  6  were  9<^ra- 
nauibulists,  and  one  of  these  had  melaneholia,  and  another  hystero-epik-i^y 
with  suicidal  tendencies  ;  3  had  melaneholia  alone ;  4  chorea  ;  7  periodic^ 
migraine ;  and  of  the  37  remaining  eases,  6  were  eccentric  and  irritahle, 
and  nearly  all  the  remainder  were  in  intellect  below  their  brothers  and 
sistei's  who  had  not  had  ctynvulsions. 

Gowers*  found  180  cases  out  of  a  total  of  1450  cases  of  epilepey  in. 
which  the  attacks  began  during  the  first  three  years  of  life ;  nearly  two- 
thiixls  of  the  eases  lieginuing  iu  infancy  the  ecnidition  of  origin  of  which 
could  Ikj  ascertained,  arose  from  t!ie  so-c«lleil  dentition  <^nvubions;  and, 
ascribing  to  the  same  cause  a  similar  jMT(»portiou  of  the  <'ases  respectiog 
which  no  history  was  fttrthctiming,  he  ftmud  a  total  number  due  to  this 
cause  which  constituted  7  jM^r  cent,  of  all  thos**  investigated. 

A  few  authoi's  doul)t  whether  infantile  ixjuvulsions  hijld  any  causal  n>- 
lation  to  this  disease ;  but  enough  has  lieen  determined  to  make  as  wstd) 
each  case  with  cam  and  be  reservtnl  iu  our  prognosis. 

Rickets  is  ci>nsidered  to  hold  a  causid  relation  to  epilepsy  ;  and,  as  this 
cowdition  is  present  in  many  cases  of  eclampsia,  it  may  be  a  partial  expla- 
nation of  the  facts  stat^l  above. 

Arlt*  onginally  called  attention  to  the  fact  that  lamellar  cataract  has 
been  found  to  be  asso<nated  with  a  previous  history  of  infantile  eonvulsionfi) 
and  Hut<.'hins*vn*  shows  that  this  condition  of  the  lens  is  usually  usstK'iale*! 
with  deutal  dcfc<'ts  other  than  those  wltich  he  believes  to  be  au  evidence  of 


1  CerobrHl  Pftkre«  of  Cblldren,  MedlrAl  News,  Philiidclphia,  August  11.  188& 

*  Ziemsaen's  Cyclopaeditt,  val.  xii,  p.  178. 
■  Et'luinpsie  et  llpilepsif,  Arohives  de  Neurologie,  1884,  torne  viii,  p.  48. 

*  Epilepsy  and  other  Convulsive  Dieeases,  1881,  p-  22. 

*  Qunted  by  Wells,  Treatise  nn  the  Disease  of  the  Kye,  1889,  p.  219, 

*  Imperfect  Teeth  and  Lainellar  Cat&ract,  Traniiactions  of  the  Pathological 
LoadoD,  1876,  yvl  xx\i.  p.  235  et  acq. 
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Inherited  hvphilis.  He  considers  the  dental  "  erosions,"  as  they  are  errone- 
OBsly  called,  to  be  due  to  the  mercury  which  has  lM?en,  in  all  proluibility, 
given  for  the  convulsions  which  were  tlie  tmise  of  the  cataract,  but  also 
illows  that  the  nervous  disturbanoe  which  attends  the  c»:)nvulsiou8  may 
exert  some  influence  ou  the  growth  of  the  teeth.*  Ma^itot  {loc.  cii.)  be- 
lieves that  the  cataract  and  the  defective  teeth  are  twth  due  to  infantile  con- 
vuUions,  and  confidently  asserts  that  "  I'^rosion  deutaire,  dans  ses  formes 
(ffchaneruref  de  tnlioriy  *Ie  nappe,  etc.,  est  le  signe  r6tr(isi>cctif  eonstaut  de 
I'klampsie  infantile."  Rachitis  and  measles  are  also  capable  of  producing 
tiit^e  dental  defects:  so  that  they  caiuiot  be  considered  as  iKjsitive  evidence 
of  previous  convulsions.  The  cataracts  and  the  dental  dcftx'ts  should  he 
looked  u|x>n  as  of  the  same  nature  as  the  deformities  and  markini^s  on  tl^e 
nails  which  follow  periods  of  serious  disturbances  of  nutrition,*  except  that 
tbe  former  are  pennauent  and  the  latter  transient. 

The  cfinvulsions  ushering  in  the  exanthemata  are  not  of  so  serious  a 
piogooeia  as  thixjc  tK^curriug  later  in  the  course  of  these  diseases. 

lu  scarlet  fever,  convulsions  at  the  beginning  are  of  very  grave  signifi- 
Guwe,  altliough  some  |»atients  may  Rx-over ;  but  after  the  api)earance  of  the 
well  tl»ey  usually  indicate  a  fatal  termination.  lu  malignant  measles  con- 
vulsions are  of  frequent  oecurrenoe  at  the  onset,  but  if  the  child  haa  been 
in  previous  go<xl  health,  and  the  epidemic  is  of  ordinary  severity,  couvul- 
mm  at  the  onset  are  of  no  particular  signifirance  j  not  so,  however,  are 
tlnftke  attacks  occurring  later  in  the  disease,  when  this  symptom  usually 
itidiGates  a  fatal  termination  by  some  complication.  The  same  is  true  of 
acarlet  fever.     Convulsions  are  rarely  sc<'n  in  the  otiier  exanthemata. 

In  whojping-cough,  convulsions  are  of  very  grave  significance. 
02anam'  has  seen  but  one  child  restored  to  health  after  this  complication. 
X  a  the  experience  of  Meigs  and  Pepfx^r  five  out  of  twelve  cases  wejne  fatal. 
;r  (foe.  cil.)  doGi  not  consider  this  symptom  necessarily  of  fatal  signifi- 
in  cases  otherwise  uncomplicated,  but  when  complicated  with  a 
iwieho-pneumonia,  death  in  his  experience  usually  followed. 

Convulsions  are  quite  frcqueut  in  young  infants  in  malformations  of 

heart  and  great  vessels,  and  are  usually  fatal,  being  the  cause  of  death 
fifty  per  cent,  of  the  deaths  from  cyanosis.* 

Toxapmic  cvmvulsions  are  also  of  grave  significance,  whether  occurring 

a  symptom  of  unemia  or  ou  account  of  poisoning.  In  such  wasting 
as  cholera  infantum,  diarrhoKi,  etc.,  convulsions  are  not  uncommon, 

usually  indicate  the  beginning  of  the  end. 

'  Loc  cit.,  and  di*cUMion  on  M.  Magitot'f  psper  *'  Sur  T^ivsion  dcs  Drats  oonitiddrfe 
me  ftigne   retrospectif  d<?  rEcliwnpsit!   infantile,"  Tranaatliufii  of  tbe  Intern«tioD&l 
^Mlical  C<»ngreM,  Seventh  Sewsion,  1881,  vol  iv.  p.  128. 
^.^  '  J.  M.  Da  Costn  and  Morri«  Longetrcth,  Trunsuctiom  of  the  College  of  Physiciuns, 

'^*'^,  vol.  iii.  pp.  WJ  and  113. 

*  (^ur>ted  by  SteflVn,  Ziem(0>en'»  Cyclopiedin,  vol.  vi.  p,  706. 

*  bating  mod  £dwurd«,  Dmetaet  of  the  ileart  und  Circulation,  etc.,  Philadelphia, 
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Sequels. — Among  the  secjuelBe  that  occasionally  occur  aft^r  generi 
convulsions  may  be  nientioued  hemiplegia  ;  contractures ;  defects  of  s|)eec 
and  hearing;  lamellar  cataraet^i  and  defective  teeth;  local  palsies,  mich  a 
squinting,  etc. ;  and  occasionally,  in  addition  to  these,  some  mental  deteric 
ration.  Macroghissia  has  Ixx'n  reganled  by  some  as  an  oecaBional  seqne 
Tlie^'  may  be  the  effect  of  the  ^mroxysm  itself  ()r  may  be  caused  by  th 
original  lesion  giving  rise  to  the  convulsion.  The  prognosis  as  regard 
recovery  from  these  coni|»lieations  is  unfavorable,  though  they  are  not  neca 
sarily  of  unfavorable  signiticance  otherwise. 

Laryngismus  8tridi lis. — There  are  two  points  to  be  considered  i 
the  prognosis  of  this  rather  une<>tnmon  affection  :  1st,  the  paroxysm  itsel 
and,  2d,  the  underlying  general  conditi^on  giving  rise  to  the  s))asra.  Th 
ordinary  attack  is  not  so  fatal  as  some  observers  re|iort,  although  death  fil 
quently  happens,  either  IVoni  the  severity  of  the  paroxysm  or,  more  rarely 
from  the  niecliauical  wedging  of  the  epiglottis  into  the  chink  of  the  glottil 
nevertheles.s  tlie  ]n*ognosis  is  always  rather  serious,  on  atxniiunt  of  the  poesi 
bilities.  Jaeobi  *  considers  that  the  child  will  get  well  unless  within  til 
first  four  to  six  weeks  some  untowaiti  circumstance  happens.  When  til 
j3aroxysm  is  a  \Qry  pronounced  one  and  is  awQmpanied  by  earj>D-| 
sjiasms  or  merges  into  general  cjonvulsions,  the  prognosis  bocomesf 
grave,  for  then  other  attacks  are  likely  to  follow,  in  any  one  of  whic 
child  may  die. 

The  spasm  may  be  so  sudden  in  its  onset  that  the  crowing  inspiratio 
is  absent,  all  respiration  ceasing  instantly.  This  spasm  usually  relaxi 
only  in  death. 

Reid  *  states  that  of  289  eases  which  he  collected,  115  died  ;  and  Mcig 
and  Pepjier  state  tliat  of  61  eases,  4  died  of  intercurrent  or  consecutil 
diseases,  while  of  the  remaining  57,  32  were  cured,  and  25,  or  about  4 
per  cent.,  died  of  the  malady  itself;  adding  these  cases  tc^etbei*  makes 
total  of  350,  with  140  deaths,  a  j>creentage  of  40.  ^M 

When  the  paroxysm  has  pissed  over,  the  underlying  condition  renaH 
and  the  prognosis  of  this,  if  it  be  rickets,  is  not  usually  unfax^orable.  I 
an  exciting  cause  other  than  this  can  be  foimd  and  is  removable^  the  outloa 
is  favorable. 

PATHOLOGY. 

In  diseases  where  the  pathology  is  doubtftil,  or  where  the  lesiol 
to  be  expected  differ  and  are  not  very  pronount^ed  in  character,  the  vie\» 
previously  entertained  of  the  cause  underlying;  the  disorder  nnfortunatel 
fretpieutly  n>lor  the  description  of  the  conditions  found  at  the  autoc 
and  eclampsia  is  not  an  exception  to  this  nde. 

The  j)ost~ mortem  apf>earances  detailed  by  authors  a  few  years  ago  ^ 
materially  from  those  of  more  recent  date,  the  former  finding  signs  ol 
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1  On  Craniotaljca,  Ampriciin  Journal  of  Obstetrics,  vol.  iii.,  November,  1870. 
'  Irifitntik  Laryngbmu.-*,  quuied  by  J.  L«wis  Brnitb,  Itic.  oil.,  p.  44d. 


CONVUMTONS  IN  IXPAJfTY  ANT>  CHILDHOOD. 


active  congestion  of  the  brain,  and  the  latter  passive  congestion  or  anceraia. 
But  little  light  hiis  been  thrown  by  autopsies  npon  the  condition  of  the 
nen'ous  system  wliich  gives  rise  to  eouvulsioos,  lu  true  et-lampsia,  van-- 
iDg  conditions  of  the  brain  antl  membranes  have  been  described,  snch  as 
congestion  of  the  cerebnil  veins  and  sinuses  with  transudatifjos  of  sernni, 
hnt  these  are  more  probably  the  eft'ect  rather  than  the  cause  of  the  par- 
oxysm. The  gray  matter  of  the  brain  has  been  several  times  noticed  to  be 
jnltT  than  iHiial,  but  8tetfcn,'  on  the  ciwitrary,  states  that  a  greater  or  less 
liegree  of  hy|»tTffim(a  of  the  brain-membranes  and  of  the  brain  itself  has 
always  been  fonud,  and  sometimes  with  et^iision  of  blofid  or  oedema.  A 
■«i;ruificant  fact  in  regaixl  to  the  causation  of  true  eelarapsia  is  the  state  of 
ilie  alimentary  tract,  which,  in  the  autopsies  where  any  mcntifin  is  made  of 
iis  coudition,  frequently  presents  appearances  indicating  acute  indigestion, 
the  st<)raach  sometimes  being  full  of  undigested  food. 

When  the  convulsious  are  due  to  foci  of  disease,  or  to  general  systemic 
iil-i«>itlcrs,  the  apju-arances  found  after  death  will  necessarily  vary  with  the 
fxcitiug  cause. 

To  cite  all  the  conditions  found  after  death  in  convulsions  in  children 
Would  necessitate  enumerating  nearly  all  the  piithological  ctmditions  to 
which  child h(Mxl  is  liable. 

lu  laryngismus  stridulus  post-mortem  examinations  show  nothing  more 
{"^itive,  Jacobi  {/w*.  viL)  states  that  the  condition  found  is  *'a  [x»8itive 
absi^oceof  hypenetnia  in  the  brain,  and  no  or  very  little  blooci  in  the  heart 
and  cutaneous  veins." 

Different  inflammatory  conditions  are  sometimes  found  in  the  mucous 
ttiembraue  of  the  larynx,  and  occasionally  the  epiglottis  may  be  found 
^ticarcerated  in  the  chink  of  the  glottis. 


DIFFERENTIAL  DIAGNOSIS, 


L  ^       For  the  sake  of  facility  in  dis^uosis,  convulsions  may  be  grouped, 

|P*^ewhat  arbitrarily,  into  eight  chisses  : 

I  L  Convulsions  may  be  an  evidence  of  reflex  irritation  from  some  tem- 

.5**^rar>'  and  com|Kinitively  trivial  disonler,  such  as  an  overloatletl  stomarh, 

\  '**'itation  of  teeth,  earache,  worms,  constijmted  bowels,  genital  jrntatii>n,  etc. 

Ifc^      U.  They  may  constitute  an  initial  symptom  of  one  of  the  exanthemata 

^^  of  some  other  acute  disease,  thoracic,  spinal,  or  cerebral,  or  may  be  due 

j     •  thermic  fever. 

k  III.  They  may  indicate  that  the  child  is  suflTering  from  some  general 

i^ptidition  of  ill  health,  such  as  indigestion,  rickets,  cyanovsis,  etc. 

^^      IV.  They  may  indicate  gross  intracranial  disease  of  a  moR'  or  less 

I  ^^ Tonic  nature. 

V.  They  may  be  a  symptom  arising  during  the  course  of  one  of  the 
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acute  diseases,  such  as  \vlioopiuf;:-ct>ugh,  or  may  be  an  evidence  of  toxemia 
ill  the  exanthemata  or  in  kidiiey-diseafies.  _ 

VI.  They  may  \^  the  result  of  a  seriouB  traumatism,  such  as  injury^ 
the  head,  a  violent  hemorrhage  causing  cerebral  antemia,  or  a  severe  burn 
or  sliot'k, 

VII.  They  may  be  one  of  a  series  arising  without  assignable  cai 
and  constitute  epilepsy. 

VIII.  Tlioy  may  indicate  nothin;^  niow  than  a  mode  of  dying,  par 
ularlv  in  thttsc  diseaj^t^  which  are  ai-eijimpauied  Uy  diarrhoeui  and  vomiti 

If  the  child  is  well  nourished  and  plump,  and  if  there  is  no  f« 
the  attack  \n  in  all  prol>ability  to  be  pluo^d  in  Class  I.  It  may  be  an 
attack  of  lar^'ngismus  stridulus ;  but  Hlmuld  thei*  be  high  fever,  it  is  more 
likely  that  one  of  the  acute  disoases  is  alxiut  to  manifest  itself.  Should 
the  t'hild  be  rickety,  the  sources  of  irritation  mentioned  in  Class  I.  are 
still  more  potejjt,  so  that  Classt-s  I.  and  III.  are  fre4ueutly  found 
ciated. 

For  the  differential  diagnosis  of  Class  IV.  the  reader  is  referred  to  otJ 
sections,  but  the  general  statement  may  be  made  that  wmvulsitms  confined 
to  one  side,  or  to  the  face  and  arm,  or  to  either  of  these  alone,  retumi 
frequently  and  maintaining  the  same  character  of  initial  movements  (" 
mary  movements"  of  Horsley  and  Beevor),*  and  of  the  order  of  invai 
should  suggest  strongly  their  organic  nature,  purticidarly  if  couP4.'iou 
is  retained  throughout,  or  is  present  in  the  earlier  jmrt  of  the  pai*oxy 
The  simie  probability  of  organic  urigin  exis^ts  if  the  child  is  under-nouf- 
ished  and  weakly,  and  therefore  in  a  cuuditiou  in  which  reilex  excitability 
would  natumlly  be  in  abeyance.  Convulsions  occurring  in  Class  V.  should 
offer  no  ditlieulty  of  diagnosis,  as  the  primary  disease  will  be  so  marked 
that  a  mistake  would  be  very  unlikely.  The  game  is  true  of  Class  VI. 
There  is,  probably,  no  essential  ditference  between  tlie  prooesses  at  work  in 
the  causation  of  the  epileptic  and  of  the  eclamptic  }Kirox\'sm,  and  it  is  i 
possible  to  define  where  the  latter  ends  and  the  former  begins.  As 
viously  mentinuL-d,  the  first  attack  in  a  young  child  previously  healthy  is 
prolwbly  ei'lamptic ;  the  same  probability  holds  good  even  if  there  have 
been  prevtouH  attacks,  provided  a  cause  for  the  seizure  can  be  found  ;  but 
if  tlie  ehild  has  had  many  before,  and  if  they  arise  without  definite  cu 
or  arose  from  a  definite  cause  at  first  which  is  now  no  longer  in  exist* 
then  it  l)ecom<«  more  probable  that  the  attack  is  epilepsy,  particularly 
tlie  child  has  jmssed  the  lx^riod  of  infauey. 


&  xu 


TREATJIENT. 

The  section  u^wn  treatment  is  natumlly  divided  into  two  }K>rtions: 
tliat  api^rtaining  to  the  paroxysm  itself,  and,  2d,  that  ap}x?rtaining  to  the 
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'  Topography  of  the  Cerebral  CJortei,  American  Jaurnal  of  the  Medicml  Sci«*iic««, 
April,  1887,  p.  847. 
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prvtii:*fHj;*ing  cause, — viz.,  the  systemic  condition  of  which  the  paroxysm  h 
merely  a  symptom. 

The  physician  will  frequently  be  compelle<l  to  treat  an  attack  in  igno- 
rmnce  of  the  exciting  cause,  as  this  manifestly  cannot  be  fully  iiivc^iitlgatecl 
while  the  child  is  being  convulsed;  but  he  should  avoid  falling  into  tlie 
error  of  treating  all  cases  alike,  as  if  the  convulsion  was  a  disease  instead 
of  a  symptom  of  varying  siguiticauce.  It  would  be  manifestly  improper 
to  trmt  an  attack  due  to  excessive  fever  or  to  sunstroke  in  the  same  way  as 
me  due  to  reflex  irritation  from  digestive  disturbances*  Fortunately,  in 
o«r  perplexity*,  there  are  several  agents  which  are  eminently  useful  iu  quell- 
ing nervous  outbreaks,  however  tfiey  may  be  produced,  thus  giving  us  au 
opportunity  of  dia*overing  and  possibly  removing  the  exciting  cause. 

The  opinion  generally  held,  and  particularly  by  the  public  at  large,  is 
tint  a  convulsion  in  a  child  is  an  evidence  of  acute  congestion  of  the  brain, 
tod  to  combat  this  condition  the  warm  or  hot  Imth,  with  or  without  mus- 
tard, is  advised  by  the  majority  of  authorities,  in  order  to  draw  away  the 
blow!  from  the  bmin  to  the  skin  by  causing  an  expansion  of  the  peripheml 
veasels.  This  treatment  certainly  has  the  sanction  of  custom,  and  so 
universal  is  the  belief  in  it  that,  in  all  human  probability,  the  child  will  \ye 
j»la(«d  in  the  bath  before  the  arrival  of  the  physician.  That  this  is  nniver- 
«lly  applicable  and  beneficial  admits  of  grave  doubts,  as  will  be  shown 
later. 

Meigs  and  Pepper*  consider  that  **  it  ia  a  good  rule  always  to  place 
iherfiild,  no  matter  what  is  the  cause  of  convulsion,  if  it  be  a  severe  one, 
in  a  warm  bath  (96°  or  97°  F.),"  and  this  is  undonbtedly  a  safe  rule  ;  but 
a  hot  bath  (100"*  to  110°  F.),  such  as  is  often  employed,  may  be  decidedly 
harmful,  es]x»cially  if  the  convulsion  follows  the  ingestion  of  food,  as  the 
Iffltli  certaiidy  tends  to  render  the  digestion  of  the  recently-taken  nourish- 
ttwtU  still  more  difficult.  No  one  would  think  of  giving  a  healthy  child  a 
l>ot  bath  immediately  after  a  meal,  for  this  very  reason,  as  tlio  withdrawal 
wn)lood  from  the  stomach  and  internal  organs  to  the  skin  would  most 
likely  be  productive  of  harm. 

A.  A.  Smith'  considers  that  a  hot  bath  always  does  harm,  as  the  child 
n^JiaJly  has  a  convulsion  or  two  immediately  after  it  is  given.  This  last 
^latt-ment  is,  perhajxs,  oveixlrawn,  although  a  warm  bath  would  certainly 
'*  ll»e  less  iiarmful. 

U  the  bath  is  given  and  does  not  very  soon  afToixl  relief,  it  should  be 
''■'''^peiidcd.  Should  higli  fever  exist,  the  warm  bath,  being  l>elow  the  tem- 
{^nture  of  the  Ixxly,  exei'ts  a  powertiil  influence  in  reducing  the  latter,  and 
'"y»  does  good  ;  not  so,  however,  the  Imt  bath,  which  would  be  positively 
'^niiful  here.  Cohl  to  the  head  is  usually  advised  in  connection  with  the 
P'^'^ling,  and  where  there  is  fever  thia  is  useful,  but  otherwise  its  utility  ia 


'  Loc.  cit.,  p.  &51. 

»  New  York  Medical  Record,  1B80,  vol.  5.  p.  521. 
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cloiibtfVil.  Wlicre  then?  is  anneniia  of  the  brain  as  the  exciting  cause  of 
attack,  the  lutt  hath  ami  cuhl  affusions  are  eontra-indicated.  The  coqcIusiod 
therefore  is  that  the  hot  bath  is  liarmful  and  eoutra-iudicated  in  infantile 
c<inviiIsions,  aD<l  tliat  the  warm  bath  is  a  comparatively  safe  and  sometimes 
iist'fiil  treatineut  in  the  "essential"  and  some  of  the  "  sym|)athetic"  ela 
although  in  the  latter,  where  there  is  fever,  a  cool  sponge-bath  would^ 
more  effieaeioiis. 

As  remarked  nnder  etiology,  dentition  is  frequently  considered  as 
cause  of  the  attacks,  and,  in  r-uusequence,  lancing  of  the  gums  is  advised 
and  sometimes  nithlessly  practised.  The  older  authorities  advise  tliis  more 
stmngly  than  those  of  more  iTcent  date  ;  thus,  Marshall  Hall  eotmsels  deep 
lanciiig  of  the  gums  **  twice  or  even  thrice  daily  ;'*  but  such  universal  lancing 
is  horrible,  and  the  operation  should  not  be  ixribrmed  unless  there  be  swell- 
ing, heat,  and  redness  over  one  or  more  advancing  teeth,  when  it  will 
give  decided  i-elief,  as  it  will  when  no  nervous  phenomena  accompany  the 
process ;  the  same  rule  should  guide  us  in  Iwth  conditions.  Needless  lancing 
of  the  gums  only  serves  to  increase  i>enpheral  irrttatictn,  and  thus  tends  to 
j)roduee  the  very  symptom  the  oj^eration  was  iutcuded  to  relieve.  When  the 
gum  IS  of  a  natural  color  and  haitl  and  not  swollen,  it  should  most  decidedly 
not  be  cut.     Henoch  {ioc.  cU.)  strongly  deprecates  the  use  of  the  lancet. 

Should  the  child  be  robust  and  liave  Ijcen  in  previous  go<xi  healtli, 
if  there  is  no  fever,  the  probability  is  that  digestive  troubles  are  the  cause 
of  the  attack,  and  an  emetic,  supplemented  by  a  large  injection,  will  be  in- 
dicated. The  emetic  becomes  i)eremptory  shouUl  there  be  a  history  of  the 
recent  ingestion  of  unsuitable  fijod.  A  heaping  teasjx)onfnl  of  a  thick 
mixture  of  alum  and  syrup  of  ipecac  may  be  giveu  as  stxin  as  the  child  t«Ji 
swallow,  or  the  fauces  may  be  ticklerl  with  the  finger  or  a  feather.  Should 
it  be  thought  that  the  indigestible  food  has  passetl  into  the  intestine,  a  laxa- 
tive should  be  given,  and  this  may  be  calomel,  or,  in  some  cases,  castor  oil, 
or  simple  syrup  of  rhubarb,  either  alone  or  in  combination.  An  enema  will 
also  be  of  service  here. 

We  now  come  to  a  class  of  remedies  that  are  of  great  service  iu  convul- 
sions of  all  kinds.     I  refer  to  the  bi-omides  and  chlond  hydrate.     These 
may  be  used  alone  or  in  combination.     If  the  child  can  swallow,  iVom 
to  five  grains  of  bromide  of  sodium  or  of  ijotassium,  preferably  the  for 
on  account  of  the  less  likelihood  of  its  causing  disturbance  of  the  stomacE 
with  from  one  to  two  grains  of  chloral,  may  be  given  in  solution  6%*^^ 
fifteen  minutes  for  from  four  to  six  doses  at  one  or  two  years  of  age.       ^| 

If  the  child  is  unable  to  swallow,  from  five  to  ten  grains  of  chloral  mBV ' 
be  given  by  enema  in  a  small  qiiantity  of  warm  water,  aud  rej)eated 
short  time  if  the  convulsions  do  not  lessen  or  disappear.    The  use  of  cldfl 
by  injection  is  one  of  the  most  effectual  means  of  checking  the  paroJi 
and  should  compression  of  the  rectum  laterally  M-ith  the  fingers  not  suffioeT 
retain  the  enema,  a  soft-rubber  male  catheter  may  be  employed  witli  whidi 
to  administer  the  injection  as  far  up  the  bowel  as  jwssible. 
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Choadlc  (/or*,  rif.)  advises  the  hypmlermk'  use  of  ebloml  in  frum  one-  to 
thi'ee-gi'aiii  do.ses ;  but  Dastre'  states  that  this  nicthtxl  of  adniiuistei'ing  the 
drug  shoiikl  he  abandoned,  on  account  of  the  almost  certaiuty  of  consequent 
abscess.     The  writer  ha.s  had  no  exiteriencc  with  this  use  of  ehh>ral. 

Most  attacks  of  general  eonvulsious  not  due  to  organic  disease  will 
yield  to  this  treatment,  but,  should  the  attack  prove  intractable,  other  moans 
must  he  tried. 

Opium  is  of  great  value  in  qnelliug  nervous  excitement,  but  intense 

I       venous  engorgement  of  the  brain,  eithei*  primary  or  secondary,  and  coma  are 

I       contra-iudications.    The  raw<t  certain  method  of  administration  is  morphine 

by  hypodermic  injection,  and   it  should  l>e  used  without  hesitation  should 

I      the  attack  be  a  severe  one  and  not  yield  to  the  treatment  mentioned  al>ove. 

For  a  child  one  year  old,  from  oue-twenty-fourth  to  one-thiitietli  of 

'      a  grain  may  be  given  with  but  little  danger,  and  repeatctl  if  necessary.    But 

few  of  tlie  text-books  sjieak  of  morphine  liypodermieally  in  this  couuei^tion 

'       in  children.     After  its  use  the  child  will  frequently  fall  asleep  and  awake 

much  l>etter, 

A.  A,  Smith  ^  considers  that  opium  in  the  form  of  laudanum  or  pare- 
goric should  Ijc  given  in  all  oixlinarj*  cases  over  four  months  of  age,  to  quell 
excitement,  and  then  other  treatment  bo  instituted  ;  and  that  pain  is  an 
iniiTortant  indiaition  Ibr  its  use,  unless  this  be  due  to  too  full  a  stomach  or 
to  tight  lacing,  etc.  Plant*  is  of  the  opinion  that  those  cases  which  are  due 
I  to  cerebral  ann?niia  from  loss  of  blood  or  profuse  diarrhoea,  where  the  fcjitnn^ 
are  pale,  the  tbntanel  depressed,  and  the  child  under  one  year,  particularly 
demand  opium. 

Chloroform  and  ether  by  inhalation  also  possess  great  power  in  suspend' 
ing  convidsions,  and,  in  a  severe  attack,  should  Ik*  administered  at  once; 
but  caution  nmst  be  exercised  in  their  use,  although  children  bear  anaes- 
thetics better  than  adults.  Henoch  (he.  cit.)  considers  any  other  initiative 
treatment  a  waste  of  time. 

Nitrite  of  amyl  is  well  known  to  exert  beneficial  effects  in  certain  forms 
of  epilepsy,  and  its  use  might  naturally  be  expected  to  be  of  benefit  in 
cases  of  eclampsia.  Eustace  Smith  (loc.  ciL)  and  Bridger*  both  s|)eak 
highly  of  its  use  in  this  connection.  The  journals  contain  rcjxjrts  of  a  few 
cases  in  which  it  was  successfully  employed,  while  some  writers  state  that 
they  have  seen  no  l>encfit  whatever  from  its  use.  In  those  cases  in  whicli 
there  is  aufcmia  of  the  brain  due  to  spasm  of  the  arteriok^  it  would  seem 
to  be  especially  indicated.  Its  action  in  depressing  the  functional  activity 
of  reflex  motor  centres  would  seem  also  to  make  it  i>ailicularly  applicable 
in  cases  due  to  purely  reflex  causes. 

'  fetude  critique  des  TnivBUx  recenta  «ur  le»  Anesthfeique*,  Revue  des  Sciences  M^i- 
cales,  etc»,  Paris,  1881,  p.  747. 

*  Arnericnn  Joumwl  of  Obstetrics,  1880,  vol.  xiii.  p.  705. 
'  Archive*  of  PediBtrics,  1884,  vol.  i. 

*  London  Lancet,  April  22,  1882,  p.  ftOS, 
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Other  remedies  have  been  mentioned  by  authors  as  of  service, — viz., 
asatetklu,  valerian,  musk,  ele., — but  the  treatment  meotiooed  deserves  the 
most  confidenee.  Blisters  and  leeches  to  the  nape  of  the  neck  and  behiiMl 
the  ciii*!?  have  boon  reeommcnded,  but  ai*e  rarely,  if  ever,  needed  in  "easen- 
tial''  and  "  sym|mthetic'^  convukions  ;  the  same  may  be  said  of  venesectioo. 

When  the  attack  is  accompanied  by  high  tever,  and  is  probably  a  prod- 
romal symptom  of  one  of  the  exauthemata,  a  trarm  \mth  or  a  cool  spo^c^ 
bath  will  act  beneficially  in  tending  to  reduce  the  fever  and  at  the  same 
time  favor  the  appearance  of  the  rash.  Bromides  and  chloral  will  be  needed 
also.  When  tlie  child  is  sufiering  from  sunstroke,  the  main  indication  is  to 
lower  the  temjierature,  and  the  cold  bath  or  sponging,  the  cold  pack,  anti- 
pyrin,  and  possibly  morphine  hypodermically,  should  l)e  employed. 

Should  pain  be  the  exciting  cause,  anodynes  will  be  needed.  Tliis  is 
especially  true  of  earache,  when  hot  anodyne  applications  and  morphine  or 
cocaine  instillations  into  the  ear  may  materially  aid  in  addition  to  the  usual 
autisjiasmodic  treatment.  One  or  two  leeches  to  the  ear  will  be  of  benefti 
here. 

Where  the  jmroxysra  is  due  to  unemia,  there  should  be  no  hesitancy  in 
the  treatment,  and  the  kidneys,  skin,  and  bowels  mu.«t  be  made  to  relieA'e 
the  system  overcharged  with  morbific  products.  The  reader  is  referreii 
elsewhere  for  fuller  details. 

If  a  strong  malarial  element  is  present,  quinine  should  be  given  after 
the  convulsions  have  been  quieted. 

Besides  the  general  rule  laid  down  for  the  treatment  of  convulsions, 
nothing  more  definite  can  be  said  here  in  regard  to  those  attacks  which  are 
due  to  gross  lesions  of  the  nervous  system,  as  the  consideration  of  this 
portion  of  the  subject  is  beyond  the  scope  of  the  present  paper. 

For  the  more  local  forms  of  convulsion^  known  as  laryngismus  stridii* 
lus,  a  somewhat  ditfereut  treatment  from  that  for  general  convulsions  should 
be  employctl.  The  child  should  l>e  raised  into  the  sitting  posture,  as  thb 
gives  it  a  better  oppottuuity  to  breattie  and  removes  one  possible  cause  of 
tlic  attack, — ^viz.,  pivssure  on  the  occipital  bone,  especially  if  craniotabes  is 
present.  All  useless  crowding  about  the  little  patient  by  anxious  friemls 
and  relatives  must  be  prevented.  Slapping  the  child's  face  or  chest  with 
tlie  end  of  a  towel  dipj^ed  in  cidd  ^^'at€^,  or  holding  ammonia  or  acetic  and 
to  its  nose,  may  make  the  pa;ient  take  a  stiddco  inspiration  and  thus  abort 
the  attack.  A  sponge  wrung  out  in  hot  water  and  applied  to  the  throat,  or 
ice  to  the  epigastrium,  as  directed  by  C.  D.  Meigs,^  may  sometimes  have 
the  same  effect.  Ice  or  spray  over  the  larynx,  or  a  small  piece  of  ioe  intro- 
duced into  the  rectum,  has  also  been  known  to  cut  short  a  paroxysm.  The 
fauiM^s  may  be  tickled  with  a  feather  or  the  finger  to  excite  vomiting,  for 
ttiis  act  is  fi*equently  known  to  interrupt  the  paroxysm.  Should  there  ht 
incaiTeration  of  the  epiglottis,  as  rarely  happens,  this  should  at  once 
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*  Meig«  and  Pepp.'r,  loc.  cit. 
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by  die  finger ;  if  tliis  fail,  tracheotomy  must  be  resorted  to.  Steffen 
{hr,  fi7,)  never  saw  a  favorable  result  after  tracheotomy.  Emetics  cannot 
be  aihuinistercd  by  the  mouth  during  a  sc^-erc  attack^  bnt  they  relieve  where 
there  is  a  oontinnal  stridor.  Apomorphiue  hypodermlcally  has  been  sug- 
p*ittil  by  Steffen  ;'  but  this  is  a  somewhat  hazardous  procalure,  aud  if  used 
it  all  it  should  only  be  in  sthenic  oases. 

Adler*  reports  a  case  of  hysteria  in  an  adult  simidating  laryngismus 
idulus  in  which  this  drug  acted  in  a  very  satisfactory  niauuer,  much  better 
than  nitrite  of  aniyl :  so  that  it  seems  possible  that  in  suitable  cases  this 
remedy  would  be  an  efficacious  one  tn  severe  laryngeal  spasm  in  children. 

Ether  and  chloroform  by  inhalatiou  will  at  once  cut  short  the  attack, 
but,  as  Ijefore  mentioned,  should  be  used  with  caution,  and  not  be  trusted 
to  inoompetent  pei-sons.  Nitrite  of  amyl  might  be  tried  if  it  could  be 
administered  early  enough. 

As  in  the  more  general  attack,  the  bromides  aud  chloral  are  of  decided 
bcm'fit»  particularly  the  latter. 

Mackenzie  and  Steffen  {loe.  ciL)  both  speak  highly  of  the  use  of  musk 
L^.daring  the  attack,  or  as  soon  after  it  as  possible,  in  one-and-a-half-grain 
W  doGes. 

The  same  remarks  apply  to  lancing  of  the  gums  as  were  made  under 
llie  head  of  general  convulsions. 

Should  the  immetliate  jiaroxysm  be  over,  whether  it  Ik,*  of  the  general 
or  tlic  local  kind,  the  condition  usually  remains  which  predisixjscd  to  the 
attack,  and  this  must  be  attended  to.  The  diet  of  the  child  should  be  eare- 
fnlJy  inquired  into  aud  properly  suited  to  its  age  aud  condition,  aud  every 
measure  that  will  improve  the  hygiene  strictly  enforced  ;  this  is  of  the 
utmost  importance.  Bromides  should  be  given  after  both  forms  of  convul- 
eioos,  in  onJcr,  if  possible,  to  prevent  a  return. 

If  an  attack  of  laryngismus  is  feared,  either  from  the  symptoms  or  from 
^e  fiict  that  the  child  has  had  a  paroxysm  on  the  preceding  night,  opium 
»ii<l  one  of  the  bromides  may  be  given  in  conibiuatiou,^viz.,  from  two  to 
five  drops  of  laudanum  aud  from  five  to  ten  graius  of  bromide  of  srxlium 
or  potassium, — and  repeated  if  necessary.  This  may  stop  the  iminniding 
LttUok  in  the  same  mauncr  in  wliich  it  acts  in  laryngeal  spasms  due  to 
F  ■'mple  catarrhal  laryngitis,  although  the  two  affections  must  not  Ix?  oon- 
^  bounded.  Antipyriu  has  rendered  good  service  in  my  hands  in  the  latter 
«>o<lition,  and,  although  the  opportunity  has  not  arisen  for  its  admiuistra- 
^">n  in  lanngismus  stridulus,  I  should  not  hesitate  to  use  it,  and  slionld 
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•^ipect  benefit  from  it.  PercevaP  has  recently  employ «]  this  {Irug  with 
ilBQiB  in  twenty-four  cases  of  lan-ngismus  stridulus  accompanied  by 
^Mavnlgions,  no  case  requiring  more  than  five  grains  of  the  remedy. 


'  ZiemsMn'f  CyclopmlUi,  vol.  vii.  p.  1022. 
*  Uuiver^ily  Mrtlical  Magazine,  March,  1889,  p.  351. 

'  Amlpyrin  ia  Larjngismus  Stridulus,  London  Lancet,  1888,  vol.  n.  p.  961. 
Vol.  IV.- 67 
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When  rachitis  is  present,  treatment  addressed  to  this  condition  is  essen- 
tial ;  proper  supervision  of  the  diet,  cod-liver  oil,  iron,  fresh  air,  chang^e 
of  location,  etc.,  will  be  indicated,  and  thus  the  tendency  to  the  attacks 
of  lar}'ngismus  may  be  ultimately  eradicated.  Any  other  systemic  disease 
that  is  present  should  receive  full  attention  and  be  treated  appropriately. 

Richardson  *  has  used  peroxide  of  hydrogen  and  ozonic  ether,  alone  or 
in  combination,  for  stridulous  spasm  in  whooping-cough,  with  apparent 
benefit,  and,  although  the  author  knows  of  no  case  of  laryngismus  relieved 
by  the  use  of  these  drugs,  it  would  seem  as  natural  to  expect  relief  in  the 
latter  condition  as  in  the  former. 

1  The  Asclepiad,  1887,  p.  64. 
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By  LANDON  CARTER  GRAY,  M.D. 


Synonymea.^ — Latin,  Morbus  saoer  sen  oomitlalla;  French,  L^^pitep- 
**p;  German,  Fallsm-ht ;  Spanish,  Mai  cadLic-t). 

Definition.^ — TJie  term  epilepsy  (from  i-ndafxSdvtUy  "  to  aeize^')  is  used  to 

^«note  {•onvulsions,  either  tonic  or  clonic,  of  one  limb  or  of  several,  or  of 

^lie  whole  btxly,  with  or  without  loss  of  eonscioiisness  ;  or  loss  of  conscioiis- 

**<as  of  a  cx-»rtaiu  ehameter ;  or  certain  pheuoraena  acting  a3  equivalents  to 

^^e  t^-pical  symptoms, 

Clinical  Symptoms. — In  the  typical  attacks  of  epilepsy  the  patient 

"^^^^ddenly  btses  consciousness,  utters  a  sharp  automatic  cry,  falls,  has  a  scries 

^^^  tonic  muscular  movements  of  short  range,  and  quickly  passes  into  a 

^-^«~inditioo  of  general  clonic  auivulsion,  which  lasts  for  several  secontis  or 

^^*:%inutes,  when  tlie  patient  partially  returns  to  consciousness,  l)eing  appar- 

^^•atly  in  a  dazed  rxmdition,  and  then  gradually  sinks  into  wliat  secerns  like 

^^    deep  sleep  but  is  really  a  return  to  unconsciousness,  this  quasi-shiraber 

^^cually  lasting  for  an  hour  or  more.     But  tht;  deviations  from  this  type, 

'^^^liicfa  is  known  as  grand  mai^  or  major  epilep»y^  are  innnmemble.     The 

*Xio8t  fTef|uent  variation  consists  simply  in  a  loss  of  consciousness,  either 

^^ithout  any  convulsive  movements  or  with  only  very  slight  ones.     This 

*^  known  as  pdit  mal^  or  minor  epilepify.     In  other  c^ses,  especially  where 

tli«  heredity  is  <lying  out  in  a  family,  there  will  be  convulsive  nn>vements 

of^  the  fingere  alone  ;  in  others  tJiere  will  l>e  simply  a  sc^nsation  of  vertigo, 

^^liich,  indeed,  very  frequently  occui-s  between  the  attacks  of  grand  mal 

^■nd  jtetU  mal;  in  others  there  will  be  various  seiisjitions  which  ixrv  called 

f^U-rx;  and  in  still  others  there  are  conditions  of  double  consciousness,  as  it 

^  called,  in  one  of  which  a  iK^rHt)n  may  lead  his  usual  life  and  in  the  other 

«ild  a  totally  different  oue»    The  most  frequent  form,  however,  is  either  the 

^tyind  mal  or  the  peiil  mal. 

The  countenance  in  these  attacks  varies  greatly,  being  sometiraea  palej 
*t  the  outset,  and  sometimes  suITuschI.  It  must  be  Iwrne  in  mind  that  state- 
'Oenta  in  regard  to  this  matter  are  extremely  unreliable,  as  the  by-standers 
**^  usually  too  much  agitateii  to  Ix^  accurate  observers.  The  ]>hysician  him- 
"^If  seldom  sees  an  attack,  unless  he  be  a  resident  of  a  hospital :  tints,  while 
•^  Woidd  be  difficult  for  me  to  remember  the  number  of  cases  that  I  have 
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treated  in  twenty  years  of  professional  life,  it  is  very  few  indeed  that  I  have 
seen  during  an  attack. 

Hystero-epilepsy  is  a  curioos  mixture  of  hysteria  and  epLleptoid  symp- 
tom.«i,  var>  ing  in  degree  from  the  pronounced  hysterical  attack  to  the  fright- 
ful ca.%es  which  are  illustrated  in  the  recent  French  writiujj^s,  but  which 
are  seldom,  if  ever,  seen  in  this  oountr>*.  All,  however,  differ  fnjni  true 
epilepsy  in  the  admixture  or  predominance  of  purposive  or  seemingly  pur- 
posive movements  instead  of  rigidly  tonic  or  clonic  movements  of  shock- 
like  eliaracter  j  and  opisthotonus  is  a  non-epileptic  symptom  that  is  occa- 
sionally observed. 

Procursive  epilepsy  is  a  variety  recently  described  by  Mairet,  conaiidiig 
of  nmning  movements  forward,  but  otherwise  with  the  usual  pbenameni 
of  epilei>sy.  It  may  alternate  with  ordinary  epilepsy  or  precede  or  mergi 
into  it. 

Laryngeal  vertigo,  so  called,  is  undoubtedly,  in  my  opinion,  a  variety 
of  epilepsy,  and,  although  it  has  not  as  yet  been  described  in  children,  the 
poeeibility  of  its  occurrence  in  them  should  be  borne  in  mind.  It  coostste 
simply  of  a  slight  loss  of  consciousness,  oocasioually  with  light  tonic  or 
clouie  movements,  and  is  connected  with  some  laryngeal,  tracheal,  or  bro»- 
diial  affection,  sucli  as  larj'ngeal  tumors,  asthma,  etc.  The  cases  reported 
have  ceased  after  the  cure  or  removal  of  the  seeming  cause,  but  the  histories 
have  not  extended  over  a  sufficient  length  of  time  to  exclude  the  possibility 
of  recurrences. 

Certain  dream-like  states  may  prwede  the  typical  manifestations  of  epi- 
lepsy, or  take  the  plac«  of  them.  They  are  simply  degret?s  of  impairment 
of  consciousness.  Of  the  latter,  fiowever,  the  conditions  of  double  conscious- 
ness wrv  the  most  marked.  One  patient  of  mine,  a  boy  of  fourteen,  would 
pass  days  in  wandering  about  the  shnns  of  New  York,  sometimes  earning 
wages  in  some  light  occupation,  without  arousing  the  faintest  susjjicion  in 
those  about  htm,  until  some  morning  he  would  return  to  his  normal  condi- 
tion, when  he  would  quietly  return  home. 

Tlie  epileptic  insanities  are  treatal  in  another  article  of  this  Cyelopiedil. 

We  shall  have  oixusion,  in  speaking  of  the  pathological  anatomy  of  the 
disease,  to  dwell  upon  tlje  fact  that  epilepsy  is  but  a  symptom,  just  as  i* 
cough  or  fever,  so  that  we  may  divide  the  epilepsies  into  thuse  that  are  doc 
to  recognizable  organic  disease,  those  that  are  reflex,  and  those  that  we 
may  rail  idiopathic.  For  the  present  we  will  speak  of  the  clinical  diar- 
aeteristics  of  the  idiopatliic  form  of  the  ordinary  grand  mal  or  ^tctU  mal 
tyiye.  This  has  (xrtatn  |)ecutiaritics  wliieh  are  of  great  iniiwrtance  from  a 
therapentff  and  occasionally  from  a  diagnostic  stmd-point,  and  prsM'minent 
among  these  characteristit^s  are  to  l>e  noted  the  nocturnal  recurrence  of 
some,  the  quasi-jieriodicity  of  others,  the  association  of  migraine,  and  the 
temporary  response,  generally  in  a  favorable  way,  to  slight  changes  in  the 
environment  or  the  treatment. 

The  nocturnal  recurrent*  of  epilepsy  may  very  readily  be  overlooked. 
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and  should  always  he  siiBpect^  in  a  child  who  is  hpiT<litarlly  pri'disposed 
m  tli*^  nmlady,  or  in  rmo  who  coinplaiiLi  of  waking  in  the  inonnng  exhausted 
uxl  [tale. 

The  qua<4l-|>eriod!city  of  many  epilepsies  is  a  matter  to  whidi  I  first 
criW  attention  some  fiv^e  years  ago.  It  will  be  found  tliat  mmiy  individuals 
w^eat  to  this  discascMvill  have  a  i-ecurrenw  of  their  attacks  atecitain  times. 
ITius,  females  are  more  es|)ecially  subjet*t  to  it  at  or  about  the  menstrual 
peritxJ,  whilst  in  others  it  will  be  found  to  oeciir  at  certain  times  of  the 
inaotb,  or  at  certain  intervals,  tliese  intervals  consisting  s<imetimes  of  months 
in  some  raix*  cases  even  of  years.  This  may  l>e  utilized  for  tberapeu- 
iSOt^a  I  shall  pnnt  out  farther  on. 

The  aiss*x'iation  of  epilepsy  with  mig;raine  is  a  fact  to  which  I  also  called 
ittentioD  for  the  first  time  some  five  years  ago,  and  in  these -castas  the  epilepsy 
alternates  with  migraine,  the  migraine  disappearing  when  the  epilepsy  aj)- 
pttre,  and  the  epilepsy  returning  when  the  migraine  disappears.  By  this  I 
do  not  mean  to  sjiy  that  all  cases  of  migraine  are  subject  to  epilepsy,  but  I 
do  mean  to  say  that  there  is  a  very  close  n-lationship  between  migraine  and 
fjSk^p&y^  and  in  some  cases  the  connection  is  so  close  as  to  permit  of  this 
ibetDBtion  ;  indeed,  almost  all  cases  of  migraine  will  be  found  at  some 
period  of  their  lives  to  have  had  a  loss  of  consciousness,  with  or  without 
convulsive  movements,  although,  of  coui^k^,  this  fact  is  usually  strenuously 
denied.  But  this  asswiation  of  migraine  and  epilepsy  is  of  considerable 
thenpeutic  significance,  as  I  shall  show. 

Another  extremely  curious  characteristic  of  epileptics  is  the  fact  that 
they  are  ao  readily  influenced  by  slight  changes  in  the  environment  and  in 
the  treatment.  This  was  first  observe*;!  as  far  liack  as  1828  by  the  great  Es- 
(|nirol,  who  relates  how,  Ijeing  at  the  head  of  the  SalpGtri^re,  which  was  even 
thai  capacious,  he  divided  his  epile[)tics  into  groups,  and  put  each  group 
Upon  a  different  medicine  and  one  group  upon  some  disguised  placebo;  how 
tliejrall  improved  for  a  c(.'rtain  length  of  time,  how  they  all  relapstHl  at  alwut 
the  same  time,  and  lioweach  medieaineot  had  as  mucli  effect  as  the  placelx), 
and  DO  more.  In  addition  to  this,  I  have  pointed  out  again  and  again  that 
cj>ileptic8  will  do  well  for  a  time  upon  any  change  of  treatment,  whether 
that  treatment  Ix*  mt^lical  or  surgical,  whether  it  consist  in  cutting  off  the 
prepuce,  removing  the  clitoris,  extirpating  ovaries,  doing  operations  upon 
the  male  or  female  genitalia,  using  the  hot  iron  or  the  moxa,  cutting  the 
^yisinujscles,  or  even,  a,s  I  have  doiie  myself,  etherizing  the  patient  and 
<?n1ting  a  piece  of  skin  out  of  the  butt«K*k  ;  nay,  more,  I  have  sc>en  improve- 
'nent  effected  in  a  patient  for  months  by  mere  cliange  of  lowdity,  and  I 
'^ive  known  of  another  inveterate  epileptic  whose  fits  did  not  return  for 
**ontlis  after  she  had  souscM  herself  in  a  vat  of  hot  water,  until  the  process 
**f  dcatn'zation  was  completed.  Thej*e  epileptic  attacks  are  proue  to  recur 
**  v«y  variable  spells,  occurring  every  day,  often  several  in  a  day,  for 
^'''oeks,  perhaps  months,  and  then  spontaneously  disajjjK^aring  fur  a  variable 
^gth  of  time,  to  recur  again  and  again  iu  the  same  old  manner. 
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The  pupils  of  most  epileptics,  as  I  have  pointed  out,  are  large  aii<f  | 
variable.  Marie  and  Miisso  have  attempttfd  to  show  by  measuremeuts  c 
the  pupil  that  my  statements  upon  this  jioint  are  erroueou8,  but  the  varia- 
bility of  the  pupils  renders  their  meaaurements  questionable,  in  my  opinion. 
By  til  is  statement  I  do  not  mean  to  say  that  the  ptipils  arc  not  large  and 
mul)ile  in  other  nervous  diseases,  but  simply  de^^ire  to  call  atteutiuu  to  the 
fact  that  this  is  their  eooditioo  in  epOepsy. 

Tha  ftiei^s  in  most  epileptic^s  is  unmistakable  to  a  trained  eye,  although  it 
is  almost  impossible  to  destTibe  its  fleeting  traitiS.  1  think,  however,  that  I 
could  make  a  dia^oais  of  epilepsy  in  mtjst  cases  by  the  fack^  alone.  Of 
course  it  is  much  more  marked  in  the  inveterate  cases  which  have  been  for 
a  long  time  under  treatment  by  the  bromides,  and  at  this  periled  the  accom- 
panying listlessness,  the  pallor,  the  acne,  the  coated  tongue,  and  the  peculiar 
breath  will  greatly  aid  in  the  recognition. 

The  tcmi»er  of  most  epileptics  is  extremely  irritable,  and  especially  is 
this  the  case  in  children  whose  malady  has  giveu  them  ill-advised  license. 

These  charactcristit-s  of  the  so-called  idiopathic  epilepsy  must  be  remena- 
l^eiTil  by  any  one  who  would  intelligently  treat  a  ca.se  of  the  disease^ 

The  epilepsies  of  organic  origin,  or  of  probable  organic  origin,  are  as 
various  as  are  the  functions  of  the  brain.  Hughlings  Jackson  first  called 
attention  to  a  form  of  epilepsy  in  which  the  convulsive  movements  were 
localized  in  one  or  more  linil>s,  and  to  this  in  the  course  of  time  has  been 
given  the  name  of  Jaoksonian  epilepsy.  It  has  been  found  in  many 
instances  to  be  due  to  recognizalile  gross  organic  disease  of  the  cortical 
motor  centres  or  the  underlying  motor  tract.  The  procursive  epilepsy  is 
l)eJievc?d  by  Mairet  to  Ix;  due — upon  what  grounds  we  shall  learn  later  on — 
to  cerebellar  lesion.  Almost  any  disease  of  the  brain  or  spinal  cord  may 
have  epilepsy  among  its  symptoms,  and  this  symptom  may  also  be  present 
with  tumors  of  tlie  brain  or  cord,  the  different  forms  of  cerebral  and  spinal 
meningitis,  hemorrhages  of  the  brain  or  cord,  traumata  of  the  bruin  and 
cord,  etc. 

Etiology, — The  factors  which  may  be  considered  as  bearing  an  etiologi- 
cal causative  relationship  to  epilepsy  are — age ;  sex  ;  heredity ;  migraine ; 
organic  brain,  spinal,  or  iieripheral  lesions;  traumata;  lesion  of  non- 
nervous  organs ;  hysteria  ;  malnutrition. 

Gowere  has  analyzed  fourteen  hundreil  and  fifty  cases,  with  this  result: 


Under  ten  years 422  cai«s. 

Froni  ten  lo  nineteen  years .    .    .  665     ** 
From     I  went  V    to    twenty-nine 

j&CM    .    .    .-.,..,,.  224     »' 

From  thirty  to  thirty-nino  yeare,  87     ** 


From  forty  to  fort)'-nine  yean  .    .  81  oa««». 

From  fifty  t»  fifty-nine  y€»rs  .  .  1(J  •« 
Pitim  sixty  to  sixty-nine  years  .  .  4  " 
From    aeventy    to    eeventy-nio^ 

years 1  ciml 


1 


In  this  connection  I  desire  to  call  attention  to  the  fact  that  many  ca«« 
of  idiopathic  epilepsy  will  begin  with  a  fit  in  early  infancy,  after  which  no 
eon\Tilsif)n  will  tMvnv  for  veal's,  when  the  attacks  will  again  appear  iind  the 
case  will  become  one  o^  well-markctl  epilepsy.  ,^^ 
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In  Gowers's  fourtt^Ji  hiinilntl  and  fifty  fastis  tlie  percentage  of  females 
«B3  53,4,  and  of  males  40.6  :  30.6  per  cent,  were  uf  Jiereditary  origin. 

The  association  o£  migraine  with  epilepsy  has  been  already  mentioned, 
a$  bas  also  the  connection  \vith  organic  brain,  spinal,  and  peripheral  nerve- 
lesions  and  traumata. 

In  s<3me  rare  cases  epilepsy  may  be  caused  by  diseases  of  the  heart,  of 
the  kidneys,  rarely  of  the  lungs,  and  very  rai^ly  indetd  of  the  genitalia. 
The  association  of  epilepsy  with  hysteria  h  by  no  means  infretpient. 
I  havie  seen  three  cast^  in  which  protuuiid  malnutrition  seems  to  have 
been  the  cause  of  epilepsy,  for  when  the  general  health  was  jMrfectly 
mtortHl  the  epilepsy  disap|X'ai*ed,  and  in  une  case  it  has  utit  i*eturned  for 
anren  years,  in  another  ease  for  six,  and  m  another  case  for  four,  whilst  in 
Doue  of  them  was  there  any  hereditary  pivdisfiosition. 

Patboloerical  Anatomy. — As  I  have  already  said,  epilepsy  must  be 
reganled  as  a  symptom  ;  and  it  may  be  divided  into  two  great  classes, — 
nt.:  L  Epilepsy  from  recognizable  organic  disease;  2.  Epilepsy  which 
we  may  call  idiopathic. 

The  organic  lesions  which  are  capalde  of  causing  epilepsy  aro  tumors 
of  the  brain  and  cord;  meningitis,  either  tul>ercular,  ccrebrcnspinat,  aup- 
puiative  from  disease  of  the  car,  or  by  metastasis  from  other  organs ;  the 
different  forms  of  myelitis;  the  cerebral  palsies  of  childhoixl,  such  as  hemi- 
pllgia,  double  hemiple^iia  (diplegia),  or  paraplegia,  and  due  to  such  lesions 
as  iwreneephalitis,  embolism  or  heraorrhsM^e  from  the  cerebral  arteries, 
thrombosis  of  the  cerebral  arteries  or  veins,  etc. 

The  pathology  of  the  idiopathic  forms  is  imperfectly  understood  at  the 
present  day.     The  old   theory  of  vascv-motor  spasm   preceding  tx'rebral 
inaemia  or  hypereeraia  is  now  almost  entirely  discarde+1  by  neurologists,  as 
It  ought  to  have  been  long  ago,  for  there  has  absolutely  never  been  any 
logical  proof  of  it  whatsoever.     It  is  doubtless  true  that  ligature  of  the 
<^rr»tid  arter}'  and  great  hemorrhage  are  capable  of  producing  epilepsy,  but 
thai  the  pmfound  iselotemia  pnxlucetl  by  them  was  present  in  ever}'  case 
^f  epilepsy  has  never  l>een  shown,  whilst  there  are  many  exiieriments  and 
fiusto  to  prove  that  the  cerebrum  of  epileptic  human  l>eings  and  animals  is 
*»Q|  vaacularly  altered  to  any  markcfl  di^^i^e.     Vulpiau  has  examined  tlie 
***1iJiMl  of  guinea-pigs  artificially  rendere<l  epileptic,  and  has  fuund  that 
*^^«y  are  neither  hypereemic  nor  isehaemie  during  the  epileptic  attack.     The 
''eductions  as  to  the  eeretiral  circulation  that  wouhl  l>e  drawn  by  certain 
^••Aors  from  the  facial  circulation  are  not  warrantable,  inasmuch  as  the 
■^.^tcr  is  by  no  means  an  index  to  the  former,  for  it  oi\en  happens,  especially 
^**   cerebral  traumata,  that  the  face  may  be  deathly  pale  at  the  same  time 
^«*«t  the  cerebral  meningL»s  are  in  a  condition  of  profound  hyjiera^mia.     The 
■■^•iic  remark  also  applies  to  the  proof  that  would  be  drawn  frrjm  the  con- 
dition of  the  circulation  in  tlie  fundus  wuli.     In  s<ime  cases  of  idioimthic 
'^^ilc'iwy  a  si'lerotic  condition  will  be  found  in  the  bratu,  in  othen?  some  old 
focus  of  limited  meningitis,  especially  of  the  pia  mater,  whilst  in  many  no 
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lesions  are  visible.  Great  stress  liasbe^n  laid  upon  sclerosis  of  the  comu 
Amuionis,  but  tliis  find  hm  hy  no  means  been  constant,  and  it  is  exceed- 
ingly questionable  whether  it  is  not  a  mere  ooincidenoe  or  an  effect  rathei* 
than  a  <^use.  Barthez  and  Rilliet  have  laid  great  stress  upon  a  peca- 
liar  variety  of  sclerosis  to  wliieli  they  have  given  the  name  of  tuberous  or 
hypertrophic,  and  in  which  the  convolutions  are  found  elevated,  studded 
with  round  or  ovoid  tuberosities  irregularly  di9[K)sed  upon  the  convex 
jwrtious  of  the  c<.>nvolutions,  mrely  in  the  fissures,  the  size  varying,  but 
sometimes  attaining  tliat  of  a  large  nut.  These  nuclei  do  not  affect  the 
white  matter,  the  gray  matter  of  the  cortex,  or  the  central  nuclei,  the  basal 
nuclei  Wing  alone  affected.  M,  Chasliu  has  ret?ently,  at  the  instance  of 
M.  r^r6,  examined  five  epileptic  brains,  and  in  four  of  them  he  has  found 
a  condition  for  which  he  suggests  the  name  of  neurogliar  sclerosis.  In 
this  condition  the  convolutions  are  macrosct:)pically  shrivelled,  small,  liard, 
smootli,  or  slightly  roiigheneil,  without  adhesion  of  thepia  mater,  and  other- 
wise normal,  the  {mthological  alteration  extending  in  a  very  variable  manner 
over  the  surface  of  the  cerebrum,  with  large  intervening  normal  }>ortions, 
and  sometimes  niachiug  to  the  medulla  oblongata,  to  the  cornua,  or  to  the 
comu  Ammonis,  In  one  instance  the  alteration  was  found  only  in  one  of 
the  olivary  bodies.  Microscopically  the  fundamental  lesion  is  said  to  liave 
l)een  due  to  the  prcsence  of  a  number  of  rough  libriUa}  of  an  uncertain 
length  which  had  invadtnl  the  cerebral  tissue,  especially  the  gray  cortex. 
In  the  aathoi^a  own  woixls,  "  In  the  normal  state  the  first  layer  of  the 
gray  cortex  contains  certain  stj-callcd  spider-cells,  whose  prolongations  are 
scarcely  visible,  lu  this  cotKlitiou,  on  the  contrary,  this  first  layer  is 
fonned  by  a  bundle  of  fibrils. arranged  nearly  parallel  to  the  surface  of 
the  cerebrum,  ami  it  can  be  distinctly  seen  to  originate  from  numerous 
cells  witli  hyiK^rtropliitJ  prolongations.  In  the  prciiaration  which  I  am 
viewing  at  this  moment  there  is  a  place  where  this  transformation  invades 
all  the  layers,  but  leaves  intact  numerous  nen^e-cells  and  vessels^  It  can 
be  seen,  moi^eover,  that  these  fibrilla*  in  a  certain  space  form  in  the  depth 
of  the  cortex  a  net- work  of  nodal  points,  in  which  lie  the  cells  of  the 
neuroglia.  Finally,  aud  I  would  call  attention  particularly  to  this  fact, 
this  first  layer  is  studded  in  places  by  large  compact  bundles,  which  are 
evidently  formctl  from  these  fibrilhe.  I  would  observe,  in  passing,  tbat  the 
vessels  which  remain  do  not  present  a  trace  of  infianmiatiou,  there  being 
simply,  in  certain  points,  a  hyaline  transformation  of  the  capillary  wall.'* 
^I.  Chaslin  is  ctjnvliioed,  fullowing  the  views  of  Ranvier,  tliat  a  dis- 
tinction should  be  made  l^etween  the  connective  tissue  of  mesodermic  origin 
and  the  neuroglia,  whicli  is  of  epithelial  or  ectodermic  origin,  the  latter 
embracing  the  Jliiller's  fibres  of  the  retina,  the  fibres  and  cells  of  the  neu- 
roglia in  the  spinal  coi-d,  and  the  slightly  differentiate*!  ])rolongationsof  the 
spider-cells  in  the  brain;  and  this  neurogliar  sclerosis,  which  he  describes 
for  the  first  time,  he  iK-lieves  to  be  eutin^ly  distinct  from  a  sclerosis  of  the 
connective  or  mesoderraic  tissue,  for  he  asserts  that  the  peculiai*  fibrilla?  of 
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thb  pathological  condition  distinctly  eniauatc  from  the  nenroglia-cGlls,  whilst 
the  Don-atlhereoce  of  the  pia  mater  ami  the  relative  iotegrlty  of  the  vessels 
tit  iDdire«:-t  j>roof  in  the  same  direction.  Moreover,  he  has  l)een  able  to 
idduce  a  histo-cbemieal  proof.  These  fibrillee  and  bundles  resist,  in  seo 
tioDS  made  atler  biehroinatc  immersion,  the  successive  action  of  p:)tassa 
solution  of  forty  per  cent,  for  ten  miuntes,  as  well  as  washing  with  water 
iod  conccntrateii  acetic  acid,  whilst  they  remain  colored  red  by  the  picro- 
armiup  usetl  after  wasliing  in  water,  and  they  can  be  preserve*!  thus  in 
formic  glywriu.  On  the  other  hand,  the  connective  tissue  ti-eated  in  this 
manner  swells  and  decolorizes,  so  that  a  section  of  tJie  spinal  cord  thus 
treated  showed  the  pia  mater  swollen  and  decolorized,  whilst  the  neuroglia 
WHS  intact.  In  addition,  after  the  action  of  alcohol  diluted  to  one-third, 
these  fibrillse  remained  coloi-ed  by  the  carmine  when  subjected  to  ac<?tic  acid, 
whilst  all  other  fonns  of  connective  tissue  of  the  Ixxly  were  decolorized. 
Tliis  pathological  description  is  So  definitely  and  judiciously  given  that  it 
merits  attention.  Of  the  five  brains  that  were  examine*!,  four  were  found 
to  be  in  this  condition  of  neurogliar  sclerosis,  whilst  the  fifth  was  ai>j)ar- 
ently  unaffected.  The  author  would  have  us  l>elieve  that  this  neun.>gliar 
sclerosis  is  the  condition  that  has  been  fiiund  in  tlie  cornn  Annnonis  and  iu 
the  olivary  b<xlies  in  some  cases  of  epilepsy. 

Nor  is  our  knowledge  of  the  modu-s  ojjermuU  of  epilepsy  mu<"h  more 
(lefiuite  than  our  knowknlge  of  the  exacts  pathology.  The  older  theories 
lave  been  that  the  medulla  oblongata  was  the  |3ortion  of  the  nervous  system 
most  concernetl  in  the  prwluetion  of  symptoms.  Van  der  Kolk  lM?lieved 
ilmt  the  nuclei  of  origin  in  the  floor  of  the  fourth  ventricle  of  the  hy|K>- 
glossal  nerve  were  always  in  a  condition  of  induration,  this  induration  being 
Id  pro|K)rtiou  to  the  amount  of  t4)ngue-biting  that  was  present  in  the  attacks. 
But  this  was  the  airlt^st  of  theories,  and  is  scan:^ly  worthy  of  meution, 
much  less  of  solxT  disiuission.  Then  Nothnagel  assertctl  that  tlicre  was 
ifvrtain  area  in  the  floor  of  the  fourth  ventricle,  which  he  called  the  con- 
vulsive centre,  irritation  of  which  in  stmie  unknown  manner  was  capable 
of  musing  ei>ileptie  convulsions.  This  simply  addixl  another  fact  to  our 
knowledge  of  the  ditTerent  musative  lesions  of  epilepsy.  But  of  late 
f««R,  as  our  knowknlge  of  the  functions  of  the  cf>rtex  of  the  brain  has 
'"eodve*!  si>  tremcndifus  an  impulsi'  frum  the  experiments  of  Fritsch  and 
Riteig,  facts  hav^e  accumulated  tending  to  demonstrate  more  and  more 
strongly  that  epilepsy  in  at  least  a  large  numlier  of  casi-s,  if  not  in  all, 
'^dtie  to  direct  or  indirect  excitation  of  the  ct»rtex  or  of  the  nerve-stmuda 
iftiding  from  the  cortex  to  the  |>eripheral  structures.  It  has  Ixx^n  shown 
^n  and  again  that  electrical  or  mechanical  imtation  of  the  motor  centres 
^"^^  cause  convulsive  sciznrt?s  of  tonic  and  clonic  nature,  with  loss  of  eou- 
^'^usuess,  and  it  has  also  l^een  shown  that  the  same  effects  can  be  produced 
'*.v  the  aame  irritation  of  the  nerve-strands  underlying  the  cortex.  Duift 
^  produced  the  most  wide-spi^nd  convulsions  by  irritating  the  cei-ebml 
^'*«BH)ranes,  more  especially  the  dum  mater.     Innumerable  lesions  of  the 
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cerebrum,  both  of  the  cortex  aod  the  iitiderlyiug  white  strant^ls,  have  hTou\ 
pr<X)f  ill  the  same  direction.  But  we  must  also  remember  that  epileps)-  can 
be  produced  by  such  extracranial  lesions  as  diseases  of  the  spinal  cord,  of 
the  j>eriphefal  nervous  system,  and  of  many  of  the  non-nervous  viscera,  by 
alterations  in  tlie  blood,  such  as  are  to  be  found  in  albuminuria,  and  {xissibly 
by  malnutrition,  and  by  the  action  of  many  toxic  agents  and  various  febrile 
conditions:  so  that  it  would  be  a  matter  of  large  a.*surapti(tn  to  say  that  lu 
all  these  various  conditions  the  c<jrtex  of  the  brain  must  be  the  part  affected. 
The  truth  probably  is  tbat  the  epileptic  manifestations  are  due  to  a  peculiac 
molecular  eouditiou  of  the  motor  tract  wliicli  proceetls  from  the  motor  i^^ 
volutions  to  the  peripheral  motor  structures,  the  muscles.  What  this  pW 
ticular  molecular  cxjuditiou  is  we  do  not  know,  any  more  than  we  know 
what  18  the  peculiar  molecular  ajndition  producing  chorea,  or  neuralgia,  or 
tetanus,  or  hysteria,  or  any  one  of  tlie  different  functional  nervous  diseases^ 
and  we  probably  never  shall  know  until  the  time  arrives  when  we  shall  jm»- 
sess  such  instruments  of  precision  as  will  enable  us  to  see  the  molecular  play 
in  a  living  brain  and  spinal  ocn"d,  or  until  we  shall  have  so  advanced  in  our 
methods  of  preparation  and  staining  of  the  nervous  system  tliat  we  can 
detect  such  slight  cellular  alterations  as  have  thus  far  entirely  eluded  our 
vision.  The  metaphysical  theories  are  puerile  that  would  explain  these 
cellular  alterations  in  the  pi-eseut  condition  of  our  knowledge.  Whatever 
this  altered  m«»kvular  condition  may  be,  there  can  lye  no  question  that  it. 
finds  expression  in  epilepsy  through  the  motor  tract  proceeding  from^^| 
motor  convolutions  to  tfie  motor  structures,  the  musi'les  of  the  periphery. 
AVhen  muscles  are  convulsetl,  they  i-au  be  convulseil  only  by  direct  exciji 
tion  of  the  muscle  itself  or  of  the  motor  tra<:'t  leading  from  the  muscl 
to  the  motor  convolution^*.  But  some  varieties  of  epilepsy  are  evidenTly 
duo  to  an  excitation  that  extends  into  this  motor  tnict  from  some  part  of 
the  nervous  system  without  it.  For  instance,  some  cases  are  attended  with 
such  symptoms  as  hemianopsia,  or  wo ril -deafness,  or  aphasia,  indicating  a 
lesion  in  the  corresponding  centres  of  the  cortex,  and  autopsies  have  demon- 
strated the  correctness  of  this  view;  whilst  the  epileptic  convulsions  that 
are  ol)t?erved  from  lesions  of  non-nervous  organs  diathetic  couditiotis,  and 
the  action  of  toxic  agents  must  be  from  iudii'ect  implication  of  this  q||||| 
tract.  ^1 

Idiopathic  epile})sy,  therefore,  is  a  neurosis,  like  neuralgia,  migraine^ 
hysteria,  an<l  chorea,  and  it  is  exceedingly  questionable  whether  the  scic 
changes  that  have  been  found  are  not  etfw-ts  rather  than  causes. 

Diagnosis. — In  the  diagnosis  of  epilepsy  it  must  always  be  bor 
mind  tbat  epilepsy  is  a  symptom,  and  the  question  of  diagnosis  is  simpT^7 
question  of  what  the  epilepsy  is  a  symptom.  The  question  must  therefore 
always  be  asked  whether  it  is  a  symptom  of  any  clonic  disease,  such  as 
lesions  of  the  brain,  of  the  spinal  ooixl,  or  of  the  peripheral  nerves  ;  whether 
it  accomi>anies  the  cei-ebral  jmlsies  of  childhood  j  or  whether  it  bears  a 
tiuct  relationship  to  heart-disease,  or  nephritis,  or  profound  malnutritic 
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After  all  these  oi^dic  lesions  have  been  cxclndecl,  the  epilrpsy  may  be 
aid  to  be  idiopathic.  Its  diagnosis  should  nut  then  be  diffieuH.  The  at- 
licks  consist  of  unconsciousness,  with  tonic  or  clonic  convulsions,  or  simply 
of  loss  or  impairment  of  oonsciousness,  without  eonvulsions,  or  with  very 
alight  ones,  needing  only  to  be  diffcrcntiatwl  from  hysteria  and  simulation. 
True  hysterical  attacks  do  not  have  tlic  same  sharp  loss  of  consciousness 
tint  occurs  in  epilepsy,  and  hysterics  do  not,  therefore,  fall  and  bruise  thera- 
selvefl  or  bite  the  tongue  as  do  epileptics ;  moreover,  the  movements  in  hys- 
teria arc  more  evidently  volitional  and  of  wide  range,  so  that  the  patient  rolls 
lod  tnrns  herself  in  bed  or  assumes  various  attitudes,  whilst  in  epilepsy  the 
mOBCular  movements  are  limited  in  mnge,  consisting  only  of  limited  niove- 
Bientfi  of  flexion  and  eji tension,  or  of  simple  rigidity.  But  it  should  not 
be  forgotten  that  true  epilei>sy  may  be  conjoine<l  with  true  hysteria,  in  the 
90-called  hystero-epilepsy. 

Simulation  of  epilepsy  is  extremely  rare.  AViien  the  simulation  is 
artistically  done,  as  I  have  sec^n  it  by  a  certaiu  professional  thief»  who  is 
known  to  his  eompatn'ons  as  a  **  dummy  chucker,'*  the  detection  will  not  be 
possible  except  by  close  observation,  when  the  unchanged  color  in  the  face, 
the  undilated  pupils,  and  the  lack  of  the  long  sleeji  afterwards,  together 
witL  tlie  tendency  to  overdo  the  clouieity  or  the  tonicity  of  the  convulsions, 
will  u.-Jiially  lead  to  detection. 

Prognosis,— At  the  outset  of  the  question  of  prognosis  arises  tlie  ques- 
tion IS  to  what  shall  be  considered  a  cure.     Cases  have  been  known  to  go 
without  an  attack  for  ten,  fit\(?en,  or  eveu  twenty  years,  whilst  it  is  not  sel- 
ditni,  as  I   have  alix-ady  said,  that  a  convulsion  in  infancy  will  not  be  sue- 
m-dcd  by  another  for  ten  or  fifteen  years,  when  a  whole  series  may  set  in. 
Louder  these  circumstances  we  must  feel  a  profound  uncertainty  as  tu  what 
period  of  time  of  freedom  from  fits  shall  constitute  a  cure.     In  favorable 
«ises  immunity  from  the  attacks  may  (:>e  obtained  for  several  years,  even  as 
niiich  as  six  or  seven  years,  as  I  have  known  in  my  own  practice.      In  lees 
Avorable  cases  the  violence  and  the  frequency  of  the  attacks  may  be  greatly 
^<?ssened,  so  that  the  life  of  the  patient  is  made  much  plcfisiinter  and  more 
^<sefiil,  and  the  tendency  to  mental  deterioration  is  decreased.      In  some 
however,  tlu'  attiick  cannot  be  affected  by  any  means  at  our  ci^ra- 
As  a  matter  of  fact,  most  cases  of  epilepsy  of  the  grand  mal  ty[>e 
^^«  be  improved,  but  only  a  few  of  them  can  be  cured  in  the  sense  which 
*-      have  explained.     As  to  which  cases  can  l>e  improved  and  wliich  can- 
^cx,  I  know  no  other  criterion  than  the  eifect  of  treatment  for  a  month  or 
^'^'i^'o.     Idio|)athic  cases  which  res|xjud  promptly  to  treatment  during  this 
r^tt-aiod  of  time  will  usually  continue  to  do  well,  but  time  alone  will  show^ 
•^    to  how  long  they  can  be  kept  without  their  attacks.      The  sad  fact 
*»*^uld  always  be  explaintxl  to  the  patient^s  relatives  that  they  must  make 
*|>  their  minds  to  continuous  treatment  for  years  to  attain  even  this  result. 
**We  cases  of  peVd  mal  are  almost  always  intractable.     I  liave  ne\'cr  yet 
*^e«i  a  case  materially  affected  by  treatment.     Oa^es  of  hystero-epilepsy  are 
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usually  of  excellent  prognosis,  if  the  patient  can  be  brought  under  proper 
control  and  treatment.  The  cases  which  are  associated  with  migraine  are 
usually  also  of  excellent  prognosis  so  far  as  great  itnprovenient  goes.  The 
eases  of  peripheral  origin  usually  improve  very  greatly,  although  there  18 
always,  in  my  experiencr,  a  lurking  convulsive  tendency. 

Treatment. — The  treatment  will  dejwnd  in  some  degree  upon  the  \"ari- 
ety  of  the  epilepsy.  Cases  of  epilepsy  caused  by  intracranial  legions  whose 
location  can  be  determincxl  by  our  present  knowledge  of  loealizatioo  should 
be  operated  upon,  if  it  be  possilde  to  reach  the  locality  aifect<"d.  The  sur- 
geon can  easily  reach  the  cortex  of  the  cerebrum  and  the  cerebellum,  the 
centrum  ovale  of  the  ct>rebrumj  and  all  of  the  subcortical  tissne  of  tJie 
ceivbellum,  and  in  a  wrtain  numWr  of  instances  our  present  knowlwlge 
of  cerebral  aud  cerebellar  localization  will  Ijc  a  reliable  guide  to  him.  But 
regard  must  also  Ix*  had  to  the  nature  of  the  lesion  Wfore  any  surgi«ail 
procedure  is  attempted.  It  would  be  folly  to  operate  in  the  hemiplegias, 
single  or  double,  aud  in  the  jTaruplcgias  constituting  the  so-called  cerebral 
palsies  of  childhood,  as  they  aiv  due  to  the  cerebral  losses  of  substance 
known  as  jxtreucephalitis,  to  hemorrhage,  to  arterial  or  venous  thromlxieis^ 
or  to  sclerosis  or  encephalitis,  which,  if  not  always,  aif  generally  the  rcsidt 
of  prectiJing  arterial  trouble,  while  it  is  seldom  possible  to  diagnosticate 
the  exact  cau."«ative  lesion.  A  projver  case  of  tumor  should  always  be  oper- 
ated uptm,  although  cerebral  tumors  of  children  are  by  no  means  so  easy 
to  diagnosticate  as  are  those  of  adults.  Still,  when  cephalalgia,  oerehral 
vomiting,  ncuro-retinitis,  aud  the  pnjgrt'sstve  character  of  the  symptoms  are 
such  as  to  warrant  a  diagnosis  of  a  cerebral  tumor  that  can  lie  hK-aU/cd  in  an 
accessible  area,  an  oiieration  is  not  only  warrantable  but  called  for.  Where 
the  epilejisy  is  evidently  due  to  suppurative  trouble  extending  inward  from 
tlie  ear  and  causing  symptoms  of  abscess  in  the  temporal  lobe,  an  oi)eration 
is  eminently  practicable,  and  has  been  done  in  seveml  instances  with  great 
success.  When  epilepsy  has  followetl  a  cerebral  trauma,  the  scalp  slioald 
be  carefully  shaved,  and  a  cicatrix  or  depression  of  the  skull  seaivhed  for, 
and,  if  either  is  detected^  an  exploratory  trephining  should  always  be  dooe^ 
for  in  54everal  instances  of  this  kind  a  very  slight  adhesion  of  the  mem- 
branes has  been  found  and  removed  with  good  results,  or  a  haematoma  or 
depression  of  the  inner  table  has  been  discHjvered.  Under  antiseptic  pre- 
cautions the  tivphining  is  a  harmless  procedure,  aud  may  disclose  conditions 
that  could  not  have  been  recognised  witlmut  it. 

In  a  cast^  of  epilepsy  JHX'urring  in  a  cliild  with  some  peripheral  irritant, 
the  latter  should  always  be  remov<tl,  although  such  removal  may  cause 
no  more  than  temporary  improvement ;  for  even  this  may  be  a  x-ahiable 
adjuvant  to  the  treatment  with  drugs.  Any  phimosis  or  adherent  prepuce 
should  always  be  rectified.  An  in-itable  clitoris  should  always  be  treated, 
either  l>y  soothing  applications,  or  hy  carefully  applying  with  a  camdV 
hair  brush  a  sixty-i>er-eent.  solution  of  nitrate  of  silver,  the  applications 
being  made  as  often  as  may  be  necessary.    If  there  is  a  vaginitis,  this  Bboold 
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be  carefully  treated.  If  there  are  market!  errors  of  oeular  refraction,  these 
should  be  roctified ;  but  I  have  no  faith  whatever  in  the  curative  or  even 
palhative  eflctl  of  removal  of  insiiffiicieiiey  of  ocular  muscles.  If  there 
is  a  laryngeal  tumor,  giving  rise  to  the  symptoms  of  so-called  larpif/cal 
vertigo  or  epUej}»if,  this  tumor  should  be  removed.  A  neuroma  should  l>e 
excised.  But  in  all  these  rases  the  oi>oratiou  sliiiuld  mit  l)e  trusted  to  alone, 
as  the  epileptic  tendency,  once  established,  as  I  have  said,  is  very  difficult 
to  eradicate. 

In  cases  of  epilepsy  conjoined  with  hysteria,  the  hysterical  tendency 
should  be  taken  fully  into  account*  Too  many  hysterical  children  mani- 
festing epileptic  tendencies  are  petteil  and  spoiled  by  their  piirents,  until 
they  txime  to  have  iar  less  than  the  usual  feeble  sclf-ooutrol  of  ciiildhood, 
and  in  many  iustani^es  they  become  t>crfect  savages.  All  this  should  he 
carefully  and  firmly  met,  either  by  the  aid  of  a  trained  nurse^  or  by  the 
thoiisand  methods  that  will  x&ry  in  every  individual  case  acctirding  to  the 
tact  and  gmA  sense  of  the  physician  and  the  pareuts.  It  is  surfirising  in 
many  instances  to  see  the  etFect  of  such  moral  treiitment  upon  the  epileptic 
manifestations  of  this  hysterical  class. 

If  migraine  is  asso<?iated  with  the  epilepsy,  the  former  should  be  care- 
fully treated.  The  best  drug  with  which  to  do  this  is  a  reliable  preparation 
of  cannabis  indica,  preferably  the  s<)lid  extract,  beginning  with  d<jscs  of  one- 
tenth  of  a  grain,  and  gradually  increasing  to  one-thii-d  or  one- fourth  or 
even  one-half  grain,  aocoi'ding  to  the  idiosyncrasy  of  the  patient.  What- 
ever the  quantity,  it  should  be  administered  thi'ee  times  a  day,  and  its 
administratiou  should  be  continucM^l  for  months.  At  the  same  time  the 
epilepsy  itself  should  be  tnyitcnl,  in  the  manner  that  will  be  descril>ed.  In 
these  wises  of  associated  migraine,  attentiiin  should  always  be  paid,  also,  to 
the  condition  of  the  digestive  oi^ans.  In  cases  of  coated  tongue  or  foul 
breath  the  administmtion  occasionally  of  one-twentieth  of  a  gmin  of  calo- 
mel every  hour  for  five  consecutive  hours  will  be  found  usefid,  and  should  be 
followed  srjrae  twelve  hours  subsequently  by  a  moderate  saline  hixative ; 
whilst  five-niiuim  doses  of  dilute  nitromuriatic  acid  in  a  half-wineglassful 
of  water  before  meals,  or,  if  this  does  not  agree  with  the  cbild,  a  wineglass- 
ful  of  Vichy  or  Giesshuebler  w^ater,  should  be  given  three  time^  a  day  for 
a  week  or  two.  Constipation  shauld  always  be  overeome  by  some  gentle 
laxative,  one  of  the  best  of  which  is  fresh ly-culcined  magnesia,  of  which 
chocolate  cakes  are  now  made  by  many  pharmacists. 

Every  case  should  bc^  mretulty  interrogatetl  or  obeerved  to  determine 
whether  there  is  any  markctl  jx'riodicity  in  the  return  of  the  symptoms,  and 
at  these  perttKls  the  child  sliould  always  Ix'  kept  quiet  and  special  attention 
should  l>e  paid  to  the  medii-ation.  In  many  insta.uces  where  tlie  attacks 
re»turn  during  a  certain  perio<l  that  may  not  extend  over  a  week  or  a  few 
days,  I  put  the  child  to  bed  at  tliis  time,  or  I  add  to  the  meditation  or 
increases  tfie  quantity  of  the  dnig  wliich  I  am  administering.  In  nocturnal 
cases  it  may  only  he  necessary  to  admiuistcr  the  drug  at  bedtime.     The 
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usually  of  excellent  prognosis,  if  the  patient  can  be  brought  under  projier 
contreil  and  treatment.  The  ca>>es  which  are  t^sociated  with  migraine  are 
usually  also  of  excellent  prognosis  so  far  as  great  improvement  goes.  The 
eases  of  peripheral  origin  usually  improve  very  greatly,  although  there  is 
always,  in  ray  experieooej  a  lurking  coovnlsive  tendency.  ^ 

Treatment. — The  treatment  will  depend  in  some  degree  upon  the  vari- J 
ety  of  the  epilepsy.  Cases  of  epilepsy  caus<:xl  by  intracranial  lesions  whose 
location  can  be  determined  by  our  present  knowledge  of  hx^lization  should 
be  operated  upon,  if  it  be  possible  to  reach  the  bx-ality  aflected.  The  sur- 
geon can  easily  reach  the  cortex  of  the  cerebrum  and  the  cerebellum,  the 
centrum  ovale  of  the  cerebrum,  and  all  of  the  subcortical  tisane  of  the 
cerebellum,  and  in  a  certain  miml>er  of  instances  our  present  knowledge 
of  cerebral  and  cerebellar  localization  will  be  a  reliable  guide  to  him.  But 
regard  must  also  Imj  had  to  tlie  nature  of  the  lesion  before  any  surgical 
procedure  is  attempted.  It  would  be  folly  to  operate  in  the  hemiplegias, 
single  or  double,  and  in  the  [paraplegias  constituting  the  so-called  cerebral 
palsies  of  childhorHl,  as  they  ai*e  due  to  the  cerebral  losses  of  substance 
known  as  porencephalitis,  to  hemorrhage,  to  arterial  or  venous  thrombosis, 
or  to  sclerosis  or  encephalitis,  which,  if  not  always,  are  generally  the  result 
of  preceding  arterial  trouble,  while  it  is  seldom  iK>ssible  to  diagnosticate 
the  exact  causative  lesion.  A  proper  case  of  tumor  should  always  be  oper- 
ated upon,  although  cerebral  tumors  of  children  are  by  no  means  so  easy 
to  diagnosticate  as  are  those  of  adults.  Still,  when  cephalalgia,  cerebral 
vomiting,  neuro-retiuitis,  and  the  progre5.sive  character  of  the  symptoms  are 
such  a-s  to  warmnt  a  diagnosis  of  a  cerebral  tumor  that  can  b*:^  localized  in  aw 
accessible  area,  an  o|>eration  is  not  only  warrantable  but  called  for.  Where 
the  epilepsy  is  evidently  due  to  suppurative  trouble  extending  inward  from 
the  ear  and  causing  symptoms  of  abscess  in  the  temporal  lobe,  an  oixration 
IS  eminently  practicable,  and  has  been  done  in  several  instances  with  great 
success.  When  epilepsy  has  followed  a  cerebral  trauma,  the  s<*alp  should 
be  carefully  sliavt^l,  and  a  cicatrix  or  depression  of  the  skull  searched  for, 
and,  if  either  is  detected,  an  exploratory  trephining  should  always  be  done, 
for  in  several  instances  of  this  kind  a  very  slight  adhesion  of  the  mem- 
branes has  been  found  and  removed  with  good  result**,  or  a  ha>matoma  or 
depression  of  tlie  inner  table  has  been  discovered.  Under  antiseptic  pre- 
cautions the  trephining  is  a  harmless  procedure,  and  may  disclose  conditions 
that  could  not  have  been  recognized  without  it. 

In  a  case  of  epilepsy  occurring  in  a  child  with  some  peripheral  irritant, 
the  latter  should  always  be  removed,  although  such  remoA'al  nrny  caufie 
no  more  tlian  temporary  improvement ;  for  even  this  may  be  a  valuable 
adjuvant  to  the  treatment  with  drugs,  Any  phimosis  or  adherent  prepuce 
should  always  be  rectified.  An  imtable  clitoris  should  always  be  treated, 
either  by  soothing  aj>plicatious,  or  hy  carefully  applying  with  a  camelV 
hair  brush  a  sixty-per-cent.  solution  of  nitrate  of  silver,  the  applications 
made  as  often  as  may  be  necessary.    If  there  is  a  vaginitis,  this  ghouid 
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IHMrefulIy  treated.  If  tbere  are  marked  errors  of  ocular  refraction,  these 
lAonld  bt'  n?ctlfied ;  but  I  have  no  faith  whatever  in  the  curative  or  even 
jdliative  eflect  of  removal  of  insufficiency  of  ix-ular  innscles.  If  there 
is  a  larj'ugeal  tumor,  giving  rise  to  the  symptoms  of  w>KSilled  iarpigcal 
Bstt^  or  epUept<yf  this  tumor  should  be  removed.  A  neuroma  should  be 
esciBed.  But  in  all  these  cases  the  ojieratioa  should  not  1k»  trusted  to  alone, 
as  the  epileptic  tendency,  once  established,  as  I  have  said,  is  very  difficult 
to  eradicate. 

In  cases  of  epilepsy  conjoined  with  hysteria,  the  hysterical  tendency 
should  be  taken  fully  into  account.  Too  many  hysterical  children  mani- 
feting  epileptic  tendencies  arc  pf^tkxl  and  six)iled  by  their  ixirent^,  until 
ihry  come  to  have  far  less  than  the  usual  feeble  self-control  of  childho<:»d, 
ml  in  many  instiUHics  they  become  jwrfect  savages.  All  this  should  l)e 
<4refully  and  firmly  met,  either  by  the  aid  of  a  trained  nurse,  or  by  the 
iboijsaud  metliods  that  will  vary  in  every  individual  case  ac^^ording  to  the 
Uk't  and  good  sense  of  the  physician  and  the  parents.  It  is  surprising  in 
many  instana?s  to  see  the  cffe<;t  of  such  moral  treatment  upon  the  epileptic 
nmaifestations  of  this  hysterical  class. 

If  migraine  is  assotriated  with  the  epilepsy,  the  former  should  be  care- 
fully treated.     The  best  drug  with  which  to  do  this  is  a  reliable  pi*e|>ai*ation 
ofoumabis  indica,  preferably  the  solid  extract,  Ix^inning  with  dost'>?  of  one- 
tenth  of  a  grain^  and  gimlually  increasing  to  one-third  or  one-iourth  or 
W'en  one-half  grain,  at!<x)rding  to  the  idiosyncrasy  of  the  patient.     What- 
ewp  the  quantity,  it  ahould  l)e  administered  three  imws  a  day,  and  its 
administration  should  lye  twntinued  for  months.     At  the  «ime  time  the 
^'le|)6y  itself  should  1m»  trcat*xl,  in  the  manner  t!iat  will  be  descrilxtl.     In 
fiiese  cases  of  associated  migraine,  attention  should  always  l>e  paid,  also,  to 
I      the  condition  of  the  digt^tive  organs.     In  cases  of  cckated  tongue  or  fyul 
4>rcath  the  administratitm  owa.sionallv  of  one-twentieth  of  a  y:niin  of  calo- 
*iiel  every  hour  fur  live  consecutive  hours  will  be  found  useful,  and  should  Ire 
I    Allowed  some  twelve  hours  suljswpu'utly  by  a  moderate  saline  laxative; 
"^^hilst  five-minim  doses  of  dilute  nitrunmriatic  acid  in  a  half-wineglassful 
r-o^water  before  meals,  or,  if  this  does  not  agree  witli  the  child,  a  wiiieglass- 
"^Vil  of  Vichy  or  Giesshuebler  water,  should  be  given  three  times  a  day  for 
l^"     week  or  two.     Constipation  shuuld  always  be  overcome  by  some  gentle 
*^^xative,  one  of  the  best  of  which  is  freshly-calcined  magnesia,  of  which 
^^^:iooolate  crakes  are  now  made  by  many  pliarmacists. 

'  Every  case  should  Ik*  carefully  iiiterrogateil  or  obeerved  to  determine 

lether  there  is  any  markwl  |M'rit>dicity  in  the  return  of  the  symptoms,  and 
these  periotls  the  child  should  always  be  kept  quiet  and  special  attention 
<nild  Im?  paid  to  the  nitHliaitiun.  In  many  instances  where  the  attacks 
urn  during  a  certain  peri(Hl  that  may  not  extend  over  a  week  or  a  few 
-ys,  I  put  the  child  to  bed  at  this  time,  or  I  atld  to  the  meditation  or 
the  quantity  of  the  drug  which  I  am  administering.  In  nocturnal 
it  may  only  Ije  necessary  to  administer  the  drug  at  bedtime.     The 
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By  F.  X.  DERCUM,  M.B. 


Tetants  (French,  T^tanos ;  German,  Starrkrampf)  may  be  defined  as 
a  disease  which  is  characterizc*d  by  the  gradual  onset  of  tonic  simpm  of  the 
volantan-  muscles,  the  spasm  beginning,  as  a  nile,  in  the  muscles  of  masti- 
cation, spreading  thence  to  the  tnink  and  limbs,  and  being  subject  to  irregu- 
krly  recurring  exacerbations  of  short  duration.  No  definition,  however, 
CM  in  itself  be  entirely  satisfactory,  and  a  detailed  description  of  s}^mptoms 
i"  here,  as  elsewhere,  necessary  to  convey  a  proper  conception  of  the  clinical 
pictare. 

Tetanus  has  an  exceedingly  extensive  literature,  having  boon  known 
from  the  earliest  times.     The  majority  of  writers  have  dealt  with  the  sub- 
ject in  general,  and,  with  the  exception  of  tetanus  neonatonim,  have  not 
iTWted  of  its  special  relations  to  children.    Cliildhood  including,  as  it  does, 
ill  the  years  fn?m  birth  to  puberty,  tetanus  has  a  full  claim  upon  our  atten- 
tion.   That  tetanus  occurs  with  considerable  frequency  among  children,  a 
brief  study  of  statistics  will  readily  show.     In  the  valuable  collection  of 
Ctera  made  by  Laurie*  from  the  records  of  the  Glasgow  Infirmary^  fifty 
in  number,  nine  occurred  among  children.     Of  one  hundred  and  seventy- 
f^Dc  ciillccted  by  him  from  various  other  Sfjurces,  thirty-five  occurretl  among 
ffaildren.     Taking  these  cases  all  in  all,  the  relative   frequency  amounts 
to  Dearly  twenty  per  cent.     Again,  in  the   collection    made  l)y  Poland' 
^^  cases  occurring  at  Guy^s  Hospital   from   1825  to  1857,  seventy-two 
^  number,  sixteen,  or  twenty-two  per  cent.,  wei*e  in   cliildrcn.     In  the 
■"one  re<^Dt  collection  by  Taylor^  of  cases  occurring  at  Guy's  Hospital 
''^m  the  middle  of  1866  to  the  end  of  1877,  fifty -one  in  number,  twelve, 
^f  twenty-three  and  one-half  per  cent.,  were  in  ohildiTU.     It  would  be  safe 
^  infer,  therefore,  that  the  average  percentage  is  about  twenty-two.     The 
•*ttistics  of  Wallace*   present  a   decidedly  smaller   pro]x»rtion, — that  is^ 
^^cluding  the  cases  of  tetanus  neonatortim.     He  rei>orts,  in  all,  two  bun- 
*«red  and  eighty  cases,  and  from  the  ages  of  one  to  fifteen  years  twenty-eight 

1  Glasgow  Medioal  Journal,  1858-54,  i.  889. 
'  Ibid.,  1867,  in.  1. 

»  Guy's  Hospital  Reports,  1878,  Serie*  IIL,  xxili.  889. 
*  Lancet,  Augiut  12,  1682. 
Vol.  IV.— 68  ^\^ 
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caaee  occur.  The  significance  of  this  low  percentage  is,  however,  impaired 
when  we  rcfiect  that  the  cases  collected  were  those  admitted  to  the  ^ledical 
College  Hospital  of  Calcutta  and  included  both  natives  and  Eurupcansw  _ 
Further,  the  statistics  of  Wallace  present  other  anomalies,  such  as  an  ex>  I 
cessive  proportion  of  EurofK-an  children  Buffering  from  tetanus  neonatorum 
as  com{>ared  with  the  nalives,  and  we  are  Ictl  to  the  c<.tnclusioD  that  the 
peculiar  social  conditions  obtaining  in  India  markedly  influence  huspitol 
admissions.  In  the  Pennsylvania  Hospital  the  exjierience  has  also  been 
that  a  large  proportion  of  the  cases  of  tetanus  has  been  in  persons  under 
fifteen  yeare  of  age.  Dr.  Fi'ederick  A.  Packard  has  collected  from  tlie 
hn.spital  recttrd  and  placed  at  my  disposal  tlilrty-two  cases  occurriug  since 
1873.  Of  these,  nine,  or  alnn»st  twenty-eight  jier  cent.,  were  in  childreo 
under  fifteen  years  of  age.  This  does  not  include  four  cases  in  cliildren, 
not  recorded,  but  of  which  Dr.  Packanl  has  personal  knowledge.  To 
include  them  would,  of  coui-se,  make  the  proportion  still  greater. 

Etiology. — Two  classes  of  causes  are  here  to  be  considered,  predis- 
posing and  exciting.  Among  the  predisposing  factors  are  age,  sex,  omw, 
climate,  and  season. 

Under  five  years  of  age  tetanus — excluding,  of  ctnirse,  tetanus  Dcona- 
tonira — is  excessively  rare.     Wallace  re(*ords  five  cases  (four  natives  aod 
one  European)  from  one  to  five  years  of  age.     In  Packard's  c*ollectioti  ot»e 
instance  of  five  years  is  recordetl.    Taking  I^aurie's  collection/  we  find  first 
one  of  five  and  a  quarter,  next  one  of  six,  and  then  oue  of  six  and  a  halt 
At  seven  yeai*8  the  number  of  cases  has  already  increased  to  two,  at  «g!il 
to  fonr,  and  with  sonic  modifittattons  the  frequency  of  tetanus  now  incretfles 
as  we  approach  the  age  of  puberty,  so  that  at  fourteen  years  the  nnmbcf 
has  reached  eight  and  at  fifteen  ten.    We  find  also  that  at  fifteen  the  greatest 
frequency  obtains  of  any  year  in  the  second  decade,  which,  as  Gowers  has 
iwinted  out,  is  the  period  during  which  the  greatest  percentage  of  cmso    _ 
occurs.     Further,  the  cases  occurring  in  the  first  half  of  this  decode  cwt-   I 
numb<*r  those  occurring  in  the  second.     In  fine,  if  inferenoes  drawn  from 
hospital  statistics  be  allowetlt  it  would  appear  that  tetanus  is  relati%'ely    _ 
frequent  as  we  apprtiach  the  yeare  of  puberty.  f 

Regarding  the  relative  frequency  in  the  two  sexes,  we  find  that  males 
predominate,  though  the  difference  is  less  marked  than  among  adults.  In  ■ 
Laurie's  and  Taylor*.s  cases  the  proportion  is  aa  three  to  one,  while  ift  | 
Poland*8  cases  it  is  less  than  this.  In  adults,  on  the  other  hand,  the  pn"- 
pondcrance  of  males  is  folly  twice  this  amount.  Doubtless  the  incTeaacd 
exposure  of  male  adults  to  injury  is  an  im[>ortant  factor  in  explaining  tlui 
diffcreDcc,  but  it  does  not  altogether  suffice,  aa  the  statistics  fail  to  sbofr 
that  dctiuded  increa.se  in  the  projwrtion  of  males  in  childhood  aa  WC 
approach  the  pei'iud  of  puberty  which  we  sboidd  otherwise  expect 

As  is  well  known,   negroes   and  dark-skinned  races   genezallj  are 

*  Including  hb  D)iaiC«IUueuiu  collection. 
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tapfctsWy  liable  to  tetanus,  and,  though  the  evidence  as  regnrcU  cliildren  is 
DOl  such  as  to  make  a  statistical  statement  ptissible,  it  points  in  the  same 
dirertioo.     Es|Tecially  is  this  true  of  tetanus  neonatonira. 

As  re<rards  climate,  there  can  be  no  df*ubt  that  here,  as  in  the  ease  of 
adnlts,  it  acta  as  a  powerful  predisposing  cause.  Tetanus  is  far  mort'  fre- 
quent in  hot  cotintries,  as  is  shown,  for  instance,  by  the  enormous  number 
of  casiis  reoirded  by  Wallace  (/oc.  eit).  From  1869  to  1879,  a  space 
of  ten  yt^ars,  there  were  two  hundred  and  eighty  eases  of  tetanus  in  the 
Calcutta  Hospitah  Wlien  we  cttrnjoare  this  with  the  fact  that  in  the  Penn- 
sylvania Hos|>ital  there  were  but  thirty-six  cases  in  seventeen  years,  the 
ovenvhclraing  influence  of  climate  becomes  very  apparent. 

The  season  of  the  year  also  seems  to  play  a  part.  In  Poland's  cases 
the  greatest  number  ooeuiTCtl  in  the  month  of  June  and  the  least  number 
ifl  Fehruar}'.  In  Laurie's  ca.scSj  on  tlie  other  hand,  the  greatest  nunil>er 
(•cciirred  in  October  and  the  least  in  August.  Stningcly  enough,  the  niaxi- 
iaiim  number  of  Wallace's  eases  occurred  in  Dei^mber,  the  minimum  in 
July.  These  cases  are  obviously  too  few  upon  which  to  base  a  generaliza- 
tion^ but  the  probability  is  that  ver}'  changeable  seasons — seasons  associated 
vith  extremes  of  heat  and  moisture — favor  the  development  of  tetanus. 
"Jhv  prevailing  iraprcssitm  in  this  country,  that  summer  is  esfvccially  the 
-^<tL*>n  of  tetanus,  is  justified  by  ttie  rec(»rds  of  the  Pemisylvania  Hospital, 
he  larger  number  of  cases  occurring  in  June  and  July.  In  temperate 
,tcs,  however,  season  does  not  seem  to  l^e  as  [wtent  a  factor  as  in 
lot  climates.  The  absolute  locality* makes  little  diflTereuce,  as  the  disease  is 
^*^et  with  in  mountaiu,  valley,  and  plain,  inland  and  on  the  coast,  in  moist 
^^nd  in  dry  places. 

Lastly,  the  previous  condition  of  health  of  the  jmtient  appears  to  exert 
^^o  influence. 

Among  the  exciting  causes  of  tetanus  two  especially  are  recognized, — 

'•^  ^valima  and  cold.     Those  resulting  from  tratmut  are  by  far  the  most  fre- 

^^iient  and  most  dangerous.     The  injuries  may  be  of  the  most  diverse  char- 

^^iCter,  though  they  all  agree  in  almfjst  always — if,  iudeetl,  not  invariably — 

"•rivolving  a  lesion  of  the  external  integument.     Bruises,  burns,   cnishes, 

^nus,  ti'iirs,  bites,  and  espetnally  punctured  wuinuls  mv  among  the  traumata 

^>nnd.     As  regards  chihlreu,  there  is  nothing  that  distinguishes  the  wounds 

^rom  those  occurring  in  the  adult.     We  find,  hov^'ever,  that  in  the  child 

tlir  p«rts  most  fivqucntly  injurwl  are  the  foot  and  leg,  while  in  the  a<lult 

tlwy  arc  the  fingers  and  hand.     Indexed,  the  propiirtion  of  injuries  of  the 

hnwl  and  fingers  is  verj*  small  in  children.     Doubtless  the  fact  that  the 

ifT-t  of  ehildren  uf  the  class  who  apply  to  the  hospitals  for  relief  are  fre- 

«|iicntly  alttigether  unpi^>tccte<l,  and  also  the  fnr-t  that  in  the  adult  tlie  risk 

of  injury  to  the  hands  through  mauual  labor  is  much  increased,  largely  ex- 

ilaiti  this  diftcren*^.     Further,  it  is  interesting  to  note  that  in  the  tetanus 

cfiildrcn  wounds  of  the  head  are  rarely  the  exciting  causes,  while  in 

«duU«  ihev  are  far  from  uncommon. 
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The  wouud  may  possess  almost  any  character.  It  may  vary  from 
insignificaQt  bruise  to  a  frightftil  laceration,  and  may  result  from  the  mad 
diverse  ac-eideuts.  In  looking  over  the  various  collections  of  cases,  however, 
we  so<in  recognize  that  punctured  wounds  and  wounds  involving  \-iolem 
disruption  or  dissolution  of  tissue  are  by  far  the  most  frequent.  Cot? 
and  incised  wounds  generally  are  very  rarely  the  exciting  causes  of  tetanos. 
For  instance,  among  all  the  cases  under  fifteen  years  reporte<i  by  Laurie, 
Poland,  and  Taylf>r»  we  find  cuts  recortled  but  three  times,  while  ponctured 
woundsj  lacerations,  and  burns  occurred  some  fifty  times. 

Further,  it  does  not  deixnid  upon  the  kind  of  tissue  that  is  woimded. 
The  idea  that  wounds  of  tendons  are  most  freciuently  related  to  tictanus  falls 
to  the  ground  when  we  reflect  that  the  parts  most  tVtnpiently  exposed  to  in- 
jury,  the  hands  and  feet,  are  necessarily  largely  tendinous  in  their  make-U](, 
and  also  that  wouuds  of  the  trunk,  such  as  burns  and  scalds,  not  involving 
teinlous,  are  disproportionately  frequent.  The  same  reasoning  applies 
the  involvement  of  nerves. 

The  wound  itself  may  be  in  almost  any  cotidition.  It  may,  on  tlie 
one  hand,  present  a  healthy  apjK'aranee  and  be  actively  engaged  in  the 
pit)cesa  of  healing  or  may  even  be  completely  healed  ;  or,  on  the  other 
hand,  it  may  be  suppurating,  foul,  and  even  gangrenous.  According  t« 
Tliamhayn,  the  wound  at  the  time  of  the  ap]>earanee  of  symptoms  is  most 
frequently  in  the  stage  of  cicatrization.  It  is  rather  the  exception,  he  states, 
to  find  the  wound  badly  constituted.  Watson,  on  the  other  hand,  makes 
the  significant  obsen'ation  that  tetanus  is  more  apt  to  occur  with  dirty 
wountls  and  in  abscesses  with  suppressed  suppuration  than  aft<-T  fresh  and 
clean  injuries. 

Among  the  exciting  causes — doubtful  in  value,  |>prhaps,  but  mentionwl 
by  various  writers — are  alcoholic  intoxication,  over-exposure  to  the  >mi, 
violent  emotion,,  inflammation  of  serous  membranes,  and,  lastly,  wonnii. 
How  it  is  p(jssil)le  that  these  various  causes  may  Ixicome  active  factors  iu 
the  production  of  tetanus  will  be  discussed  under  the  head  of  patLohjg}% 

Symptomatology. — As  iu  other  diseases,  there  is  in  tetanus  a  peri»id 
of  quiescence  intervening  l^etweeu  the  exposure  to  the  exciting  caiiise  and 
the  apiH^arancG  of  syuqitoms.  In  the  vast  majority  of  cases  it  lasts  several 
days  or  even  weeks,  and  suggests  very  strongly  a  p«?riod  of  incubation.  A 
iew  cases,  like  that  of  Robison  cited  by  Gowers,  pii^ent  an  almost  incredi- 
bly short  |K^riod,  the  symptoms  coming  on  after  the  lapse  of  a  few  minut*^ 
Whether  iu  these  cases  earlier  factt)rs  had  Ix'cn  at  work,  so  as  to  make  this 
tetanic  explosion  possible,  cannot  l>e  detcrminecL  In  view,  however,  of  the 
i"ecent  remarkable  advances  in  the  pathology  of  tetanus,  a  suspicion  to  tliat 
eiiect  is  stn.uigly  justified.  We  all  know  how  careless  and  unobservant  the 
avei'age  man,  especially  the  hospital  patient,  is  with  regard  to  events  bearing 
imnu^iately  upon  his  disease,  and  hi>w  i^eadily  minute  and  insignificaitt 
traumata  are  forgotten.  At  any  rate,  the  fact  remains  that  tetanuii  makes  ito 
apjx'arauce  in  the  average  case  from  four  or  five  days  to  two  weeks  aflw 
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the  iQceptloQ  of  an  injnn^,  and  thia  time  does  not  vary  for  childreD.  In 
striking  an  average  of  the  time  in  Laurie's  cases,  both  for  ages  under  and 
ages  above  fifteen,  we  find  it  to  be  about  eight  days  for  the  former  and  nine 
for  the  latter.  The  difference  of  one  day  is  oertainly  without  significance. 
We  find,  however,  slightly  less  variation  in  the  former,  the  shortest  time 
being  two  days  and  the  longest  eight,  while  tor  adults  the  shortest  was 
one  and  the  longest  sixteen.  This  is  also  probably  without  sp<»cial  signifi- 
cauce.  Occasionally  excessively  loug  periods  are  reported^ — periods  ex- 
tending over  several  mouths, — but  the  probability  is  that  in  these  cases 
tetanus  does  not  arise  from  the  original  trauma,  but  from  some  secondaiy 
complication,,  such  as  bed-sore,  or  from  exjwsure  to  cold. 

Preceding  the  onset  of  the  muscular  spasm,  the  patient  is  apt  to  lie 
much  depressed.  He  is  restless  and  ill  at  ease,  anxious  and  fearful.  He 
lij*€s  his  ap|)ctite,  feels  chilly  and  thirsty,  and  at  times  fever  is  present.  He 
may  remain  in  this  condition  several  hours  or  even  several  days.  Finally 
ft  feeling  of  stiffness  is  uotice<l  in  the  jaws  and  in  the  back  of  the  nec^k. 
Pains  variable  in  character  accompany  this  sense  of  stiffness,  and  are  also 
rt'fi'iTpd  to  various  other  pui-tions  of  tlie  Inxly.  Tlie  muscles  of  mastication 
awl  of  the  back  of  the  neck  are  the  ones  in  which  these  sensations,  as  well  as 
artual  spasm,  first  make  their  appearance,  thuugh  this  rule  is  not  invariable. 
()cva<iii:>nally  the  muscles  of  deglutition  are  first  involve<l,  and  the  patieut 
0(jticics  an  uncomfortable  seusation  in  swallowing  or  perhaps  a  diffii^-ulty  in 
a<romplishing  the  act.  Less  frequently  the  steruu- mastoids  are  the  first, 
or  among  the  first,  to  be  involved,  and  may  even  present  the  condition  of 
unilateral  spasm.  More  rarely  still,  truncal  muscles,  or  the  muscles  of  the 
tttreim'ties  or  of  tlie  part  which  is  the  seat  of  the  trauma,  are  the  earliest  to 
exhibit  symptoms.  The  paius  varj'  greatly.  There  may,  indeed,  be  nothing 
more  than  a  vague,  unaccustomed  sense  of  discomfort.  On  the  other  hand, 
tity  may  be  very  intense,  and  may  rapidly  increase  as  the  disease  advances 
Fnwjuently  they  are  referred  to  the  head  and  temples,  the  back  of  the  neck, 
<U)(]  the  jaws. 

Gi-adually  marketl  .sj>asra  of  the  muscles  of  mastication  makes  its  ap- 

peaniDce.     The  patient  now  notices  a  distinct  difficulty  in  separating  the 

jawB.     This  bei-omes  more  and  more  marked  until  the  jaws  l»ecome  fixed 

'1  position,  and  the  condition  known  as  trismus,  or  "  IfX'ked-jaw/'  is  cstab- 

'islkd.     The  nuissoters  and  tcmj^Kjnils  bi'Come  excessively  I'igid,  and  from 

^ae  muscles  the  rigidity  spreads  successively  to  the  muscles  of  the  back 

^f  the  neck,  the  trunk,  and  tlie  extremities.      As  the  intensity  of  the 

'|>B3>m  increases,  the  muscles  become  hanl  and  board-like  to  the  feel.     This 

*•  efi[K3cially  true  of  the  al)don»er(.     Generally  the  spasm  is  acc-ompanied  by 

^vere  pain.     The  jiatient  now  assumes  a  striking  and  peculiar  ijositiou, 

^jt  is  one  of  extreme  extensitm.     The  head  and  trunk  are  bent  forcibly 

■blekward,  producing  the  condition  known  as  opisthotonus.    The  expression 

r^r  the  face  is  also  remarkable  antl  characteristic,  and  when  once  seen  is 

I  *^JUx'ly  forgotten.     A  repulsive  gnu,  tJie  'M'i!*us  sardouicus,"  dvst^^vVa  xW 
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featiii-es.  The  lips  arc  slightly  parted,  the  upper  lip  beiug  pressed  against 
the  tti'tli  ami  t!io  lower  .slightly  everted,  while  the  angles  of  the  mouth  ar*? 
fui't-'ibly  extended  aud  depressed.  At  the  sauie  time  the  brow  is  raised  ami 
corrugated,  aud  the  eyes  are  fixed  and  seemingly  sunken  in  their  sockets. 
The  expressiou  as  a  whole  is  that  of  a  hideous  grimaee,  horrible  to  look 
U|)on,  and  suggestive  uf  the  most  intense  suffering. 

Tiie  opisthotonus  aod  the  risus  saidonieus  ai**  of  course  assumed  invoK 
untarily,  and  are  merely  the  result  of  the  overaction  of  the  dominant  mus- 
cular groups.  However,  in  exceptional  ea.scs  sjKi'ial  muscular  groups  are 
alone  or  exeessively  involved,  so  that  the  average  position  is  departed  from. 
Thus,  at  times,  instead  of  the  head  aud  trunk  being  bent  backward,  the  body 
is  simply  rigid  aud  isfj'ai(fht^  the  condition  beiug  then  termed  orthotami$. 
Mure  mrely,  it  is  said,  the  body  is  bent  forwaixl,  producing  eraprosthotoous, 
or  to  one  side,  producing  plenrothotonus.  It  has  never  been  the  fortune  of 
the  writer  to  obst^rve  either  of  the  last-mentioned  jxisitions.  Gross  i modu- 
larities iu  the  oixler  aud  degree  of  muscular  involvement,  however,  doubt' 
less  occur,  aud  we  should  remember  ttiat  great  extremes  may  be  met  with. 
It  is  statetlj  for  iustauee,  that  the  tuiis^seters  and  temporals  may  be  9<»  little 
iuvolvcd  that  the  depressor  niusekis  of  the  jaw  may  determine  tlie  moutli 
beiug  held  wide  open  instead  of  rigidly  closed  (Thaudiayn,  Gowei*s) ;  but 
certainly  tins  condttiou  must  be  excessively  rare.  Lastly,  the  sym])<omsi 
may  be  imijerfectly  developetl,  the  spasm  U^inning  in  the  regular  order, 
but  ceasiug  after  a  time  to  spivad,  or  spreading  with  extreme  slowness. 

A  special  form  of  tetanus,  which  should  be  mentioneil,  is  the  ceplmlic 
tetanus  of  Rose.  Its  chief  peculiarity  is  that,  associated  with  spasm  of  the 
muscled  of  deglutition  and  of  the  muscles  of  the  jaws,  there  is  a  complete 
paralysis  of  the  facial  nerve  on  oue  side.  In  these  cases  the  wound  is  fouml 
upon  the  face  or  head.  In  eight  eases  collect<.d  by  Bemhartlt '  the  wound 
Mas  in  the  iiumediate  neighborhood  of  the  orbit  in  six  cases,  upon  the  lye 
in  one  case,  and  upon  the  temple  in  another.  The  paralysis  of  the  larial 
nerve  is  always  upon  tlic  side  of  the  wound.  The  cause  of  this  ]>aratysiiF 
is  not  known,  but  it  is  proljably  reflex  in  origin.  No  lesion  of  tJjc  nen*e 
has  been  fi»uud.  In  au  autopsy  by  Lannois^  the  nerve  was  carefully  disf 
secteil  out,  but  failed  to  reveal  any  change  to  either  the  naked  eye  or  the 
microscope,  Bctz*  collected,  including  the  cases  of  Bernhardt,  sixteen  caeei 
Tiiese  were  distributed  as  follows.  Nine  were  atluh  males,  two  midilltMigtd 
women,  oue  a  girl  of  eighteen,  aud  another  a  boy  of  ten.  In  thit^e  theagfs 
were  not  state<l.  Twelve  *.>f  the  entire  nunibcrr  proved  fatal,  among  them 
being  the  b«jy.  It  should  W  stateil  that  the  dysphagia  is  generally  veiy 
marked,  aud  that  this  form  of  tetanus  has  in  consequence  also  been  termed 
hyd  rnj >hobic  tetan  us. 

The  condition  of  tonic  spasm  having  been  established  in  a  given  case, 
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•  Dew  feature,  an  u'ret^ularly-rociirriiioj  jiaroxysni  of  exaot^rbation,  nmkea 
its  ap|x?aranoe.  The  t'tin  tract  inn  of  the  muscles  is  suddenly  intensified,  and 
the  opt:$thotonus  and  risus  sunlonicus  l)eex)me  acc<*Dtuat<»d.  The  paroxysm 
miy  be  very  plig:ht,  causing  but  little  change  in  the  patient's  po.'>»itioij  and 
appearance,  or  it  may  be  so  violent  as  to  raise  tlie  patient  from  the  IkkI  l>y 
tiie  intensity  of  the  opisthot<^mus  producKl.  At  times,  indeed,  the  legs 
become  as  rigid  as  though  all  their  joints  were  ankylosed,  and  as  though 
they  were  of  one  piei-e  witli  the  trunk.  The  arms  may  also  be  involved, 
especially  the  upper  arm,  hut  to  a  less  extent  than  the  h^s.  The  forearms 
nod  hands  are  affected,  if  at  all,  but  slightly.  Occasionally  the  parox- 
ysm, insteiid  of  Ix-intj^  evenly  diffused  over  the  mnseles,  is  tMniceutrated  or 
ttpecially  markwl  in  certain  groups.  Again,  instead  of  being  a  wave 
of  intense  touie  contraction,  it  may  at  times  be  somewhat  convulsive  or 
donif  in  character. 

In  duration  the  i>aroxysm  varies  from  a  few  seconds  to  a  fraction  of  a 
minute, — rarely  longer.  Occasionally,  however,  the  attacks  recur  bo  fre- 
quently that  a  numlier  uf  them  may  he  merge*!  together  and  the  apjiarent 
duration  much  inci'eased.  If  the  seizure  be  severe,  the  thorax  and  dia- 
phragm may  Ikh^ouic  absolutely  fixetl,  and  comjilete  arrest  of  respiration 
may  ensue.  The  face  grows  livid  and  purple,  and  the  jiatient  may,  indeed, 
die  during  the  paroxysm. 

During  the  attack  the  pain  in  the  muscles  is  much  increased,  while  pain 

often  agonizing  in  character  makes  its  appearance  in  the  abdomen  and  back. 

At  times  it  seems  foeusscd  in  the  epigastrium,  or  is  especially  intense^  between 

tlie  shoulder-blades,  radiating  thence  about  the  trunk  or  even  the  lindis.     It 

(Stabbing,  darting,  or  shooting  in  character,  or  it  may  be  replaced  by  an 

insufferable  sense  of  constriction.     It  may,  iudeed,  be  so  severe  that  at  the 

D-coming  of  a  paroxysm  the  patient  crttis  out  aloud,  and  continues  to  do 

as  best  he  may  until  the  fixation  of  the  muscles  of  respiration  makes 

^Bcreaming  impossible. 

Tlie  seizures  recur  with  varying  frequency.  They  may  be  few  and  far 
lietween,  or  even,  in  rare  and  very  mild  tuses,  entirely  absent.  On  the 
•^ther  hand,  they  may  be  so  frequent  that  the  patient  is  for  hours  in  an 
ac^t  continuous  |iaroxysra.  Slight  causes,  such  as  handling  the  patient, 
dranght  of  air,  and  especially  efforts  at  voluntary'  movement,  sueli  as 
attempting  to  rise  up  in  bed,  or  even  the  act  of  swallowing,  may  suffice  to 
j)rovoke  them.  The  reflex  excitability,  both  superficial  and  det^p,  is  enor- 
mously increased.  Of  course  this  is  also  the  case  during  the  intervals, 
^ongh  to  a  less  extent. 

A»  may  l>e  inferrerl  from  what  has  lieen  thus  far  stated,  degUitttion  and 
lireathing  are  much  interfenHl  with,  and  sometimes  this  interference  is 
«ac<seedijigly  grave.  It  may  be  impossible,  for  instance,  to  administer  food, 
Every  attempt  may  provoke  a  j»aroxysm,  accompanied  by  regurgitation 
^uh\  by  strangling.  The  breathing  may  be  exceedingly  shallow  and  rapid, 
and  may  during  a  seizure  cease  altogether.     At  other  times  it  is  interrupted 
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by  iicKU'se  sounds,  tho  insult  of  ineffectual  attempts  at  speaking.  In  milii 
cases,  on  the  other  hand,  the  breathing  niay  during  the  intervals  be  almost 
normal  in  depth  and  frequency.  The  pulse,  as  a  nile,  is  small  and  rapid, 
especially  during  the  paroxysm. 

The  exerotory  function  of  the  skin  Js  much  increased,  sweating,  espe- 
cially during  and  afler  the  paroxysm,  being  excessive.  The  temperature  is 
very  variable :  at  times  there  is  no  noticeable  departure  from  the  normal, 
but  not  infrequently  there  is  a  rise  to  from  101 '^  to  102°  F.  or  more.  This 
rise  is  generally  maiutaiual  throughout,  with  or  without  remissions.  Some- 
times there  is  an  esiKH^ial  rise  just  preceding  the  termination  in  fatal  caaes, 
and  this  rise  may  be  extraordinary.  TeniiMiratures  of  108°,  110°  F.,  aiid 
even  higher,  have  been  recoixletl,  and  the  rise  has  continued  j)*ist  mortem. 
Tlie  fever  in  tetanus  is  altogether  iudejwudent  of  septic,  inflammatory,  ot 
other  complications.  It  appears  to  be  purely  nervous  in  origin,  and  prob- 
ably arises  from  a  rapid  and  progressive  j>ai*alysis  of  the  heat-centres.  It 
is  not  improbable  that  in  the  cases  of  extremely  high  temperature  there  is 
really  an  intrinsic  heat-stroke. 

The  urine  is  diminishetl  in  quantity  and  high-colored.  Micturition  is 
frequently  accomplished  with  difficulty,  and  occasionally  the  catheter  alone 
is  cffieacious.  The  bowels  are,  as  a  rule,  obstinately  constipated.  In  the 
first  place,  the  patient  takes  very  little  fooil,  and,  secondly,  the  act  of  defeca- 
tion is  rendered  dlfficidt  by  the  participation  of  the  external  sphincter  in 
the  gcueral  spasm.  The  muscular  coat  of  the  bowel  as  well  as  that  of  the 
blad*]cr  is  not  involved,  the  spasm  apjKaring  to  aScct  the  voluntary  muscles 
only. 

The  appt^tite  is  generally  lost,  though  this  loss  may  be  in  part  ooly 
apparent,  as  the  patient,  knowing  the  pain  and  consequences  of  efforts  at 
swallowing,  may  refuse  food  on  this  accoynt.  Thiret,  on  the  other  hatid,  is 
occasionally  intense,  bought  about,  no  doubt,  by  the  excessive  sweating. 
The  tongue,  when  it  can  be  sven,  is  genci-ally  found  coated. 

The  mental  faculties  are  undisturbed,  the  mind  being  clear  throughout. 
Delirium  or  confusion  is  not  present,  unless  it  be  jwrhaps  in  cases  where 
narcotic-s  have  been  freely  used  or  towaitls  the  termination  of  fatal  caacs 
when  exhaustion  has  suiK*rvened.  Sleeplessness  and  resthissness  are  cou- 
fitaut  factoi-s.     Spontaneous  sleep  is  infrequent  and  of  short  duration. 

In  lethal  cases  the  symptoms  persist  until  the  patient  diesof  eximustion. 
This  may  occur  gradually,  or  quite  suddenly  atVr  a  severe  and  prolonged 
paroxysm,  when  heart-failure  a|jpears  to  be  the  immediate  cause.  At  other 
times  cyanosis,  induced  either  by  spasm  of  the  glottis  or  by  the  general  fixa- 
tion of  the  respiratory  musi'lcs,  is  the  moat  prominent  factor.  Intercurrent 
troubles,  connected  with  or  independent  of  the  wound,  bed-sores  in  lat«  caetB, 
etc,,  may  also  play  a  part  in  bringing  aljout  or  hastening  the  fatal  result 

In  cases  that  recover,  the  paroxysms  gradually  be<'ome  less  frequent,  leas 
intense,  and  of  shorter  dunition.  Little  by  little,  genend  muscular  reflolti^ 
tion  sets  in ;  but  tlie  disappearance  of  the  spasm  does  not  occur  id  all  the 
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musc^Ics  at  the  same  time,  nor  even  syninietrically.  Soon  there  is  an  in- 
creased ability  to  take  food,  and  then  follows  a  gradual  return  of  strength. 
Gradually  the  spasm  becomes  less  and  less  marked,  and  finally  disapiiears 
entirely,  or  a  shglit  stiffness  may  persist  in  the  muscles  for  some  time  and 
may  even  be  noticeable  in  the  gait, 

TETANU8  NEONATonusf. — There  can  be  no  longer  any  doubt  that  the 
tetanus  of  new-bom  children  is  identical  with  that  of  adults.  The  experi- 
ments of  Benmer  and  of  Peiper  {see  section  on  Pathology)  are  conclusive. 
However,  n  brief  special  mention  of  the  subject  is  wan-anted.  Like  or- 
dinar)'  tetanus,  it  has  an  exceedingly  wide  geogra|)hical  distribution.  It 
is  known  not  only  in  India,  the  West  Indies,  and  the  Soutliern  States  of 
America,  but  also  in  the  mountains  of  Switzerland,  the  highlands  of  Scot- 
land, and  the  Arctic  cold  of  Iceland  ;  but,  in  whatever  situation  it  be  found, 
it  is  most  frequently  associated  witli  filth  and  iguorauce.  Amoug  the  most 
common  etiological  factors  are  irritation  and  inflammation  of  the  umbilical 
cord,  injuries  to  the  head  or  other  portions  of  the  b<xly  during  birth,  cir- 
cumcision, cold,  and  dampness.  Whether  any  value  whatever  should  be 
attached  to  the  assertion  made  by  Sims  and  his  followers  as  to  displacement 
of  tJie  o<;x,'ipital  boue^  is  exceediugly  doubtful.  In  tlic  first  place,  as  admitted 
by  Sims,  the  condition  is  not  uniforai,  the  bone  being  sometimes  displaced 
inwardly  and  sometimes  outwardly  ;  further,  it  is  exceedingly  difficult,  in 
the  light  cast  lately  upon  the  pathology  of  the  disease^  to  imagine  how  treat- 
ment by  change  of  [xjsition  alone  could  affect  the  progress  of  the  disease ; 
and,  lastly,  it  is  very  evident  that  some  at  least  of  the  cases  cited  wei-e  not 
cases  of  tetanus  neonatorum  at  all,  but  of  some  other  affection. 

Tetanus  neonatorum  comes  on  generally  from  the  fourth  to  the  eighth 
day,  occasionally,  however,  not  until  some  days  later.  Niemeyer  makes  the 
siguificaut  observation  that  it  never  occurs  except  between  the  first  and  the 
fifth  day  afl:er  the  fall  of  the  navel-string.  The  child  at  first  is  restless, 
cries  out  during  its  sleep,  and  looks  much  dlstressciL  It  soon  refuses  to 
take  or  IxxHimes  incapable  of  taking  the  breast.  The  nipple,  if  seized,  can- 
not be  retained,  ami  the  milk  is  regurgitated,  there  being  marked  difhculty 
in  swallowing.  On  attempting  to  insert  the  finger  into  the  mouth  of  the 
patient,  we  find  that  the  jaws,  though  not  absolutely  elosetl,  are  more  or 
less  fixed.  The  face,  also,  is  now  seen  to  be  involved.  The  mouth  is 
puckered,  the  lips  being  slightly  depressed.  The  eyes  are  closed,  api>ar- 
ently  through  spasm  of  the  orbicularis,  while  the  forehead  is  thrown  into 
wrinkles.  The  countenance  as  a  whole  looks  drawn;  it  is  pale  or  even 
bluish  in  color.  In  many  cases  the  trismus  predominates  very  largely  over 
the  other  symptoms,  and  sometimes  the  spasm  fails  to  spread  to  the  trunk 
and  limbs.  However,  the  general  involvement  may  be  excessive,  and  the 
limbs  may  be  more  rigid  than  in  ordinar)^  tetanus.  The  reflex  excitability 
is  heightened,  handling  and  attempts  at  feeding  provoking  paroxysms.  The 
paroxysms  arc  generally  severe,  thougli  the  spasm  during  tlio  intervals  is,  as 
a  rule,  less  intense  than  in  other  cases.     Breathing  is  much  impeded,  the 
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child  sometimes  dying  of  suffociition.  Deatli  supen^enes,  »i«nally  from  ex- 
haustion, in  rrum  a  few  boors  U)  two  op  tbree  days.  The  murtality  is  very 
great.  Wallace  reports  tliirty-four  cjases  with  twentj'-nine  deaths,  hut  even 
this  showing  must  be  regarded  as  rather  favorahle.  It  should  be  stated 
tliat  in  many  coises  the  bowels  are  constipated  throughout.  There  is  also 
now  and  then  fever. 

Pathology. — Until  within  recent  years  vague  and  abstnise  theories  were 
the  only  mies  advanced.  The  absence  of  constant  findings  pist  mortem*  the 
variable  condition  or  even  the  entire  al)ftcnce  of  the  wound,  as  well  as  tbt 
iucoustaruT  of  the  other  etiological  factors,  rendered  an  explanation  exceed- 
ingly difficult,  Ileretofoit?  the  tlicory  of  the  exclusively  nervous  origin  of 
tetanus  has  tx^ii  maintained,  and  at  present  even  is  held  by  Gowers.  Too 
much,  however,  is  left  unexplained,  and,  indeed,  the  view  of  the  exclu- 
sivcly  nervous  origin  constitutes  a  mere  begging  of  the  question.  It  ii 
supposed,  for  instanix^,  that  the  nerve-cclls  arc  in  such  a  condition  that 
under  slight  perlijheral  irritation  they  expnd  their  nerve- force  with  exee^ 
give  rapidity, — explosively,  as  it  werej  or,  as  Gowers  puts  it,  there  is  "a 
diminished  resistant^  to  the  evolution  of  nerve-force  by  the  cells,"  This 
certainly  is  not  an  answer  to  tlie  question,  but  merely  a  restatement  of  the 
problem.  The  difficulty  still  i-eraains  as  to  how  this  condition  of  the  motor 
apparatus  is  brought  alwut. 

Of  late  years  most  interesting  discHiveries  have  been  made,  the  starting- 
pomt  of  which  was  an  observation  by  Nicolaier*  that  the  insertion  of  small 
particles  of  entih  Iwncath  the  skin  of  mice,  guinra-pigs,  and  rabbits  pn>- 
dueicd  symptoms  in  every  way  analogous  to  those  of  tetanus.  Further,  pua 
obtaiutKl  from  the  wounds  thus  pnKhianl  was  frequently  tupable  of  coin- 
muuicatiug  tltc  disease  by  inoculation  to  other  auimals.  In  addition,  micp> 
scopiral  (.■xaniination  revealwl  the  present*  of  l>acilli»  and  one  of  the  forma 
appcariil  to  be  sj^ecific,  thougli  it  was  not  isolated.  Cultures  of  these  txiciUi, 
though  impure,  likewise  proved  capable  of  producing  the  disease  in  anioials 
iuocuhitcd  with  them. 

Rf^tnbrtch*  confirmed  the  existence  of  tlie  bacillus  of  Nicolaicr  io  the 
pus  obtained  from  the  wound  of  a  ease  of  tetanus,  as  did  also  Bonomftr* 
The  latter  obtained  the  bacillus  fixim  the  decubitus  of  a  [latient  who  died  of 
tetanus  following  a  fracture  of  llu'  vcrtebne.  In«K'u!ation  of  animab  with 
jmrticlcs  taken  from  the  r^ion  of  the  sore  resultt^l  in  tetanus.  Injection 
into  the  veins  rcsultcnl  negatively.  Bricger^  made  cultures  of  the  bacilliv 
and  obtained  a  number  of  j>oisonous  ptomaines,  whicfj  by  imxndatioo  pn>- 
vokt*d  the  same  symptoms  in  animals  as  had  followed  the  experiments  of 
Nicolaier.  He  namerl  the  principal  ptomaine  tetauin.  The  others  allied  io 
character  ho  named  tctanotoxin,  spasmotoxin,  and  spoamodia.     Further,  be 

>  Deutsche  Med,  Wochensthrift,  1884,  No.  62. 

«  Arcbiv  f.  Klin.  Ciiinirsr.,  Berlin,  1886-87,  xxxW.  306-817. 

'  GidTO.  di  r.  Aecoid.  di  Med.  di  T<»rino,  1886,  Ser.  III.,  xxxW.  759. 

*  Deutsche  Med.  WixUenschr,  1887,  xiii. 
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dioinooeeded  in  isoIatiDg  tetanin  from  the  nnipiitatecl  foreartn  of  a  case  of 
teUmus.  Carle  aud  Rattoue,  citwl  Iiy  Bnegt'r,  had  alsu  iiijet't<xl  the  ooii- 
teots  of  an  acne  pikstiile  foiiud  (1|k*o  a  man  dead  two  hours  of  tetanus  into 
the  sheaths  of  the  sciatic  nerves  of  rabbits,  and  suoL-eedt^d  in  the  majority  of 
cases  in  pi-ovokiug  fatal  tetanus.  From  these  rabbits  the  disease  was  a|t;ain 
oommuDic^ble  to  others.  Ferrari  succeeded  in  pixjduciug  tetanus  iu  animals 
by  inoeulatiug  them  with  blood  and  ecrebro-spiual  fluid  of  a  woman  who 
died  of  tetanus  following  ovariotomy.  Vauni  aud  Giari*6  also  sueceeded 
by  using  blood  of  ti'tauus  alone. 

Further,  the  follmviug  interesting  contributions  to  the  subject  have  been 
made  by  lii'omer.'  He  relates  the  case  of  a  |>atient  in  whom  a  splinter- 
ret?eived  under  the  finger-nail  while  playing  tenpins  had  caused  fatal 
tetanus.  Particles  of  this  .*iplintcr  instn-ted  .sulxaitaneousiy  in  animals  like- 
wise resuhc<l  in  fatal  tetanus.  He  also  relates  a  similar  tase  of  a  \yoy  ^>  ho 
ai^^uired  tetanus  as  a  result  of  a  punctured  wimud  of  the  sole  of  the  foot. 
Iu  tbis  iustauce  small  pai'ti(*le8  of  stone  collectctl  from  the  plaix*  nvhere 
the  boy  had  last  \>een  playing  produced  tetanus  in  animals  on  inoculation. 
Beumer  further  ex jK?ri mentally  prove<l  the  existence  of  the  tetanus-ljaeilliis 
in  soil  obtained  from  \arious  depths,  c^]>ecially  the  ui>[>er  layers,  as  well 
as  ia  materials  fmm  various  sources, — the  sea-shore,  the  field,  the  garden, 
and  even  the  dust  of  rooms.  He  also  pnxluced  tetanus  in  animals  liy 
inoeulatiug  them  with  fi-agments  removed  from  the  navel  of  a  child  dead 
of  tetauus  ucijnatorum.  PeijKT^  obtaiued  similar  results  by  inoculating 
auimals  with  fragments  of  skin  from  cases  of  tetauus  neonatorum. 

Am<3Ug  those  who  have  made  successful  inoculations  from  mau  to  ani- 
mals and  from  animals  to  auinuils  should  Ix*  nientioiitxl  Hoehsinger,'  Mori- 
sani,*  Eiselberg,**  and  Giordano.*     Almost  all  observers  identifietl  either  in 
tlie  bhxxl  or  the  pus  of  the  wound  the  i»in-headed,  bristle-shai>ed  bacillus  of 
^icolaier.     Most  sucwssful  of  all,  however,  was  Kitasato,'  who  sncceedetl 
Jn  isolating  the  bacillus  aud  producing  absolutely  pure  cultui-es.     Morpho- 
Ilogically  this  germ   ju-oved  identical  with  the  bacillus  of  Nicolaier,  ami 
"iriwo  in<x"ulated  it  yielded  results  identical  with  those  obtained  by  previous 
•^ibsBrvers.     Kttasato  also  demcuistrateiJ  that  its  virulence  is  most  persistent, 
Undergoing,  unlike  other  germs,  no  diminution  iu  repeated  cultures,  and, 
^^Iso,  that  it  is  possessetl  of  extnionlinary  vitality. 

Verncuil,*  who  has  given  great  attention  to  the  subject  of  tetanus,  con- 


•  Berliner  Kliniw-he  Witehensrhrift,  1887,  xxiv.  541,  and  Zeitschrifl  fOr  Hygiene, 
»8.  ill. 

» CentraUilaU  f.  Klin.  Mt^.,  L*'ipKi|,',  1887,  viii.  777. 

•  C«?ntmlMntt  t\  B«w!tcrif»Io^'ie  u.  ParBsitenkunde,  Jena,  1887,  ii.  145. 

•  Pn)gn*ftso  Mtsi,,  NajMili,  1887,  i.  785. 

•  Wi.Tier  Klin.  W-Klii-nsdir.,  1888,  i.  232  ef  aeg. 

•  C'-nlrHMMsitt  f.  Biii'tfriologjo  u.  Piirasitonkundo,  1888,  ii.  628. 
'  DeutiM-'ho  Mi*d.   Wt-x-lieiwchr.j  188f>,  xv,  OH-j.      For  a  deUiilwl  depcrlption   of  the 

■***cillvi9  the  render  is  rt'ferned  to  the  oriijinnl  pnpvr. 

■  Bevue  do  Chirurgie,  1889,  vii.  757,  aUo  Kevue  Scienti^ue,  1888,  xli.  22S. 
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eludes,  from  tlie  study  of  a  large  Dumber  of  cases,  tbat  traumatic  tetanus 
occurs  most  freqiieudviu  p<.'rsons  who  have  to  do  directly  or  indiivctly  with 
horses,  such  as  farm-laborers,  stablemeu,  carmeu,  farriers,  veterinary  sur- 
geoDs,  etc.,  and  also  among  gardeners,  who  deal  largely  with  earth  ia  the 
fertilization  of  which  horsc-niauure  has  Ix'eu  ut^cd.  There  is,  iudt»etl,  every 
reason  to  believe  that  the  tetanus  of  man  and  that  of  the  hoi>e  are  ideulit«l 
diseases  and  dependent  upon  the  same  bacillus. 

Shakespeare'  made  sulxlural  inoculations  in  animals  atler  the  mamier 
of  Pasteur,  with  matter  from  the  brain  and  cord  of  a  lioi'se  dead  of  tetanus, 
with  the  result  of  inducing  tetanus  in  tlie  animals  experimeuted  upon. 
-  His  conelusious  are  very  interesting.  He  maintains,  lii*st,  that  "  traumatic 
tetanus  of  tlie  horse  and  of  the  mule  is  at  lea.st  sometimes,  if  not  always, 
an  infectious  disease,  transmissible  to  auimals,  and  very  probably  to  man. 
During  the  evolution  of  the  affection  a  virus  is  developed  and  luultipli 
which  virus,  inja?ted  into  the  cranial  dura  of  another  animal,  produces 
same  infectious  disease."  Secondly,  "This  virus  is  found  in  the  bulb  and 
spinal  marrow  of  the  animal  which  is  the  bearer  of  the  affection.  Analo- 
gous to  the  rabic  vims,  its  virulence  can  be  inereasttl  by  sulxlural  iuncula- 
tion  in  series  ;  like  the  mbic  virus,  it  is  susceptible  of  attenuation  by  desic^ 
cation  in  the  air  at  a  mmlerate  temiiemture,  and,  like  the  rabic  virus  also, 
its  effects  are  more  intense  when  inoculatetl  subdu rally  than  when  inocu- 
lated into  the  skin  or  in  the  muscles  of  the  back."  Finally,  he  Mieves 
that  we  may  admit  that  tetanus  observed  in  man  is  tmusmitted  to  him,  di- 
rectly or  indirectly,  by  a  domestic  animal,  and  in  particular  by  the  horse. 
The  last  couclusiou  is  open  to  objection,  inasmuch  as  even  Verneuil  admits 
that  there  is  a  numerous  class  of  cases  in  which  no  relation,  dircvt  or  in- 
diiXKit,  can  be  tiTR-ed  between  the  patient  and  any  equine  iuflueDi-e.  Berger,* 
for  instance,  records  six  cases,  in  but  four  of  which  equine  influence  existeil. 
Of  the  remaining  two,  one  apjK'ared  to  be  an  instance  of  contagion  fKum 
man  to  man,  while  the  other  Mas  probably  diiTctly  of  telluric  origin. 

Of  great  interest  are  the  experiments  of  Rletsch^  in  this  connection. 
He  inwulated  guiuea-pigs  with  the  dust  of  hay,  with  the  rt^sult  of  pn> 
duciug  tetanus  in  the  animals  so  treatetl.  From  the  guinea-pigs  he  iotx'u- 
lated  an  ass,  which  also  died  of  typii-id  tetanus.  Glonlano  (foe.  cif.)  al^ 
iuoculatCLl  animals  with  bits  of  straw  taken  from  the  locality  iu  which  his 
ciise  of  tetanus  had  received  the  initial  injury,  with  results  in  every  way 
similar  to  those  of  liietsch.  Jjastly,  Abadie*  i*elates  the  circura>tances  of 
an  epidemic  occurring  dm'ing  the  Franco-Prussian  war  at  tlie  village  of 
Anleuues.  All  the  available  houses  were  filled  with  wounded,  and  it  be- 
came necessary  to  improvise  a  hospital  in  the  church.  Straw  was  accvrdiogly 
plaAXjd  upon  the  church  floor,  and  the  wounded  were  lodged  iu  the  straw. 

^  Tmnwictions  of  tlie  Ninth  Internatii>«al  MedktiJ  Congress,  1887,  878. 
'  La  Fmnee  Mwlictik,  1888,  i.  800. 

*  t^eniainc*  Me<iicjik«,  August  7,  1888. 

*  L'Utuan  Mt<dicaJe,  1888,  S^r.  3e,  xlvi.  698. 
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Seveis]  of  these  cases  wei-e  attacked  by  tetanus  in  the  course  of  a  few  days 
mod  8uccuml)ed,  while  of  the  wounded  lodged  in  the  Iiouses  of  the  village 
not  one  wat^  aflTected. 

A  considerable  niimlwr  of  instances  of  eontagi an  from  man  to  man  are  ou 
woopd.     One  of  the  most  remarkable  exjierieuces  is  that  relati-d  by  Am  on.' 
He  had  attendetl  and  drt^setl  a  case  of  tetanns  witli  com[>ound   fracture. 
The  next  day  he  had  occasion  to  remove  an  adherent  plai-euta  from  another 
ptitieDt.      Eleven  days  later  this  woman   also  developwl   tetanus.      Ball* 
records  the  following  instance.     Tlie  first  jmtient  was  a  ease  of  tram-car 
iDJury,  amputation  at  the  shoulder,  tetanus,  and  death.     Six  weeks  later 
lie  operated  fi>r  radical  cure  of  hernia,  the  second  patient  being  pla4.'ed  in 
a  bed  adjoining  that  in  which  tiic  first  had  lain.     This  patient  also  died 
of  tetanus.     Tliere  had  l>een  no  tetanus  in  the  liospital  for  eight  years  pre- 
viously.    Adams"'  rcjwi-ts  a  s-imilar  instance.     The  first  case  was  one  of 
■raputation  of  the  toe  ;  death  from  tetanus.     Tlie  second  was  one  of  liga- 
tion of  hemorrhoids,  the  {laticnt  being  placed  in  the  same  room  as  that  oi'cu- 
ptefl  by  the  first  case  ;  death  from  tetanus.     Jacquinot  *  relates  an  epidemic 
of  four  cases  occurring  in  the  surgical   waixls  of  the  children's  hospital. 
Other  instances  miglu  Ik*  cit<:*d.     The  following  was  furnislied  me  by  Dr. 
F.  A.  Packanh     A  \m\  was  admitted  to  the  surgical  wards  of  the  Penn- 
sylvania IIos|»ital  surtenng  from  com]>ound  fracture  of  the  forearm.     He 
.Hx)n  dcvclopal  tetanus.     Another  lad,  who  was  convalescent  from  an  ex- 
tensive sral|>-wouud  which  had  not  yet  entirely  healed,  was  set  as  a  watch 
over  the  first  f>ov.    In  a  few  days,  although  previously  doing  well,  the  second 
l»0}'  also  developed  tetanus,  from  which  he  died. 

The  most  important  of  the  recent  contributions  to  the  literature  of  teta- 
1108  is  undoubtedly  that  of  Guelpji*  He  points  out  that  the  bacillus  of 
tetanus  dcx-s  not  have  a  nidus  in  any  organ.  It  is  found,  f  ir  instance,  in 
the  central  nervous  system  in  \mt  five  i>er  cent  of  the  cases  cxaniint^.  In 
tbe|)us,  however,  esptx-ially  in  that  from  the  deeper  jxjrtious  of  the  wound, 
it  is  always  found,  and  Brieger's  discovery  of  the  ptomaine  tetaniu  shows 
I'ow  this  soluble  jMjisou  may  be  absorbed  from  the  wound  and  thus  produce 
tetamis.  Further,  Guelpa  does  not  believe  that  rheumatic  tetanus  exists  iu 
the  true  st'ust'  of  the  wiird.  Causes  which  determine  rheumatism  may  favor 
the  development  of  tetanus,  but  only  as  adjuvant  causes, — that  is  to  say, 
88caus(«  which  render  the  organism  more  apt  to  be  influenced  by  the  j^iatho- 
genic  microbe  or  by  its  seci*etions.  It  is  certain,  moreover,  that  many  cases 
of  tetanus  are  pronoum^tl  rheimiatic  because  physicians  do  not  know  or  are 
ii*»t  aljle  to  find  the  avenue  of  entrance  of  the  microbe. 


'  Muvnch.  Med.  Wocliensdirift.  1887,  xxxiv.  427. 

'  Dublia  Journal  of  Medical  tScience,  1887,  Series  III.,  Ixxxiv.  467. 

•  Lancet,  1888,  li.  419. 

*  Revue  Mensuelle  dt-s  Maladies  de  rKtifimce,  1880,,  v.  608. 
^  Journul  de  MMocine  de  Paris,  Jituuury  13  und  20,  1889. 
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■cfaod  of  penetration  into  the  animal  economy 

vtg,  which  Guelpa  iias  been  able  to  eoiifirm 

"toeilliis  of  tetanus  is  found  in  hay,  in  earth, 

i  there  surprising  in  the  supjxwition  that  man 

this  source   of  infection    by   the  digestive 

Jly  observed  in  anthrax  and  tubereidosis,  it 

m.  mmtons  membrane^  made  vulnerable  through  some 

■iiA  fe  the  seat  of  inoculation  ?     The  experiments  of 

far  lactlli  of  NieolaitT  are  n?adily  cultivated  in  meat, 

■5  secrete  their  cliaracteristic  ptomaines  in  these  media. 

mat  of  Zabludousky  in  which  tlie  tetanic  spasra  ceased 

r  ftoraach,  and  he  also  relates  the  old  story  of  Betoli, 

8  who  had  eaten  of  the  flesh  of  a  steer  dead  of  tetantia 

,  :i}vl  who  themselves  contracted  tetanus,  some  of  them 

dng  in  this  conueclion  to  state  that  Sormani,*  although 

tetauus  by  feeding  to  dogs  and  rabbits  tetanus  cultures 

^  Avli  of  animals  dead  of  tetanus,  showed  that  the  vinilenc^ 

^mJm^wm  unchanged  l)y  its  passage  through  the  digestive  trac^t, 

^^  ^  Tfi^i**l«  SO  fL\l  proving  tctanogcuic  when  inoc-ulated.      May  it 

jma^^  lifeat  such  influeuees  as  cold^  over-exposure  to  the  sun,  alco- 

^■■itiiMi,  the  presence  of  worms,  etc.,  act  liy  making  the  inte3tiM| 

'^■i»««y  vulnerable?  ^| 

1  -  k>>oolu8ions  regarding  the  nature  of  tetanus  are  exceedingly 

I  important,  and  are  as  follows  : 

•  is  au  infectious  disease. 

^  ttaHBfttic  tetamis,  in  the  true  sense  of  the  word,  does  uot  exist. 

vMbwigfa  the  horse  is  one  of  the  animals  most  apt  to  cnutract 

,v«.i^  naifnia  is  not  of  equine  origin.     It  would  be  more  corrwt  to  at- 

^§|^H»  it  to  b.41uric  origin ;  but  this  would  Ije  too  restricted.     We  believe 

\0gSKMe  to  affirm  simply  that  it  is  of  inicrobio  origin. 

<  TWs^'mptoms  of  tetanus  are  not  direct  effects  of  the  microbes,  j 
4^i#-ili  «ooseqiieuoe  of  the  toxic  substances  generated  by  thera. 

:^  IXinug  the  first  manifestations  of  tetanus  at  least,  the  multiplication' 
^  miorobe  is  limitwl  to  the  site  of  the  infection.     It  is  only  later  and 
^>'ly — ^iu  six  per  cent,  of  the  cases,  aeconling  to  Rosenljach — that 
ilus  IxHioraes  generally  ditfused  through  the  organism.  ^U 

K    Vidiough  opposing  the  nervous  tlieory  of  tetanus,  we  must  .idma 
««    tliv    uervous   system    possesses  an  excessive  susceptibility  alio 
v^-v..  ar  to  the  action  of  the  micro-organisms  or  the  products  generate 


KW  above  conclusions  are  eminently  justified  by  the  facts  in  our  \ 
^ajMi,  and  they  are  probably  final. 
Itorbid  Anatomy. — The  changes  found  in  the  tissues  after  death 
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JTarious  and  of  doubtful  imiwrt.     At  times  the  investigation  yields 

^but  negative  result«.     At  otiier  tinios  marked  hyperfemia  of  t\w  brain 

and  cord  and  oC  their  membranes  is  foimd.     Minute  hemorrhages  and  even 

extensive  extravasations  of  blood  sometimes  occnr,  ha  do  also  effusions  of 

^ram.     In  tetanus  neonatorum  there  h  generally  marked  fulness  of  the 

spinal  veins,  often  asso4^:iated  with  actual  e«eape  of  blootl.     Mieri)8e<)|>ieally 

\-arious  appearanees   have  been   noted  by  Rokitansky,  Derame,  Wagner, 

Feehner,  I^K'khart  Chirk,  and  others.     They  liave  Wn  variously  deseri bed 

as  hypenemia,  exudation,  granular  degeneration,  eeutres  of  sotlening   in 

^y  and  white  matter,  nuclear  proliferation  together  with  the  formation  of 

fiit-gninnles  and  amyloid  bmlies,  etc.     Certainly,  if  any  iuterprt^tation  is 

to  l)e  plaf^  on  these  obst^rvations  it  is  that  the  changes  met  with  aiv  the 

result  of  rapid   tissue-destruction ;   they  are,  so  to  speak,  the  marks  of 

<k'\nstation  left  by  the  storm. 

The  peripheral  nerves  are  at  times  found  {wrfectly  healthy.  At  uttier 
limc«  neuritis  with  marked  swelling  is  fouud  nt^r  the  site  of  the  wound. 
Fon'ign  particles  have  also  beeu  fouud  eml)edded  in  a  nerve-trunk,  or  the 
latter  has  been  badly  enishcil  and  torn. 

The  voluntary  muscles  are  generally  unusually  pale.  Oecasioually 
tninute  extravasations  of  blomi  are  swn,  and  here  and  there  individual 
Kuodles  of  filjres  are  found  ruptured.  Fatty  change  and  granular  degen- 
eration are  also  noted. 

In  tetanus  neonatorum  the  umblltcal  coixl  may  present  nothing  abnor- 
mal, or  it  may  be  t!ie  seat  of  more  or  less  market!  inflammation.  There 
itay  Ijc  phlebitis  and  even  a  loi-Jilized  |Kn*itonit"is. 

DiagnoBis. — The  symptoms  of  tetanus  aix;,  as  a  rule,  so  clearly  marked 
tiiat  only  in  very  exceptional  cases  nin  a  doubt  legitimately  ai'ise.     The 
otndition  which,  of  all  othei's,  most  closely   rt^senibles  the  clinical  picture 
«»f  tetanus,  is  that  of  strychnine-poisoning.     In  the  first  place,  however, 
ftnThniue-jHtieoning   pi*esents  in   its  earliest    phase   none  of  the   general 
nialaise  and  *ij>|rressive  fear  which  pre(t.Hle  the  outbreak  of  tetanus,  but, 
instead,  a  feeling  of  exhilaratiuii  and  restlessness.     Again,  we  notice  that 
the  muscular  syrajitoms,  instead  of  developing  gradually,  come  on  with 
great  sudflenness,  and  the  spasms,  instead  of  beginning  in  the  jaws  and  the 
bock  of  the  neck,  In-gia  in  the  cxti'eniities  or  in  the  whole  Ixuly  simul- 
taneously.    The  muscles  of  the  jaws  are  the  last  to  be  involvetl,  ami,  fur- 
thermore, they  remain  relaxed  in  the  intervals  between  the  paroxysms.     In 
fact,  in  strychnine-pois*:)ning  there  is  none  of  that  j)ei's)stent  tnnic  rigidity 
which  18  so  typical  in  tetanus.    Very  slight  stiffness  may,  indec<J,  be  prt»scnt 
in  the  inter\'aU  of  the  convulsionsj  but  it  is  rai^3.     Again,  the  hands  and 
forearms,   almost   never    involved   in   tetanus,   are   here    involved    to   an 
extreme  degree  and  at  an  early  period.     There  is  also  an  absence  of  the 
risufl  sardonicus;  at  least,  there  is  nothing  approaching  it  in  the  quiescent 
intervals. 

In  b4>th  tetanus  and  atiy  chnine-jwisoning  the  reflexes  are  much  increased. 
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In  tetanus,  however,  this  is  not  observed  until  the  disease  is  well  de 
while  in  strj-clinine-poisoning  it  13  one  of  the  earliest  symptoms.  Lastly, 
the  existence  of  a  recent  trauma  would  have  si^ecial  significance.  The 
mental  condition  is  in  both  instances  unimpaired^  and  aftbrds  do  element 
of  differentiation.  ^^ 

Hysteria  in  a  major  form,  though  rare,  occurs  with  sufficient  frequen^l 
in  children  to  warrant  a  word.  There  may,  indeed,  be  present  a  general 
rigidity,  interrupttHl  now  and  then  by  markedly  opisthotonic  spasms.  Hoi 
ever,  paroxysms,  atypical  and  bizarre,  are  apt  to  make  their  appearance  al 
Forther,  the  nsns  sardonicus  is  absent.  The  countenance  is  frequently  ex- 
traortlinarily  placid,  or  now  and  tlien  a  lx>atific  expression  or  an  expres- 
sion of  auger  or  fear  is  present.  In  the  intervals  emotional  phrases  and 
ejaculations,  sobbing,  crying,  hysterical  gestures,  etc^  may  be  indulged  |^| 
Consciousness,  also,  is  apt  either  to  l>e  liwt  or  t^  be  much  perv^erted. 

Tetany  offers  very  few  |X)ints  of  similarity  to  tetanus.  In  the  vast 
majority  of  eases  it  commences  by  a  tonic  spasm  of  the  forearms  and  hands, 
these  parts  assuming  chai-aeteristic  and  i>ecnliar  positions,  which  it  is  not 
ne<:essary  to  detail  here.  The  legs  are  next  affected,  and  in  severe  cases  the 
trunk  also  pa I'tioi pates.     The  distinction  from  tetanus  is  very  simple. 

Very  rarely  perhaps  it  may  \ye  necessary  t«  distinguish  between  tetanus 
and  eerebro-spinal  meningitis ;  but  the  history  of  the  onset,  of  chill  and 
fever,  the  present  of  pctechite,  the  chamcteristic  attitude,  the  obvious  in- 
volvement of  cerebral  functions,  etc.,  would  give  abundant  grounds  upon 
which  to  make  the  diagnosis.  In  hydrophobia,  also,  the  history  of  a  bite, 
and  the  absence  of  trismus,  of  general  tonic  spasm,  and  of  the  opistho- 
tonic paroxysm,  will  serve  for  differentiation.  Even  in  the  dysphagic  and 
cephalic  forms  of  tetanus  the  absenee  of  the  true  rabic  paroxysm  and  the 
presence  of  a  unilateral  complete  facial  palsy  will  answer  the  problem. 

Lastly,  the  reader  should  be  cautioned  against  the  various  forms  of  local 
sjxism  which  occasionally  accompany  wounds.    Rarely  in  true  tetanus  slight 
spasm  first  makes  its  apj>earanee  in  the  injured  limb,  but  it  is  soon  followo^ 
by  involvement  of  the  muscles  of  the  jaws  and  the  back  of  the  neck.       ^| 

Prognosis, — The  death-rate  in  tetanus  is  very  high,  and  it  is  prac- 
ticiilly  never  possible  to  give  a  favorable  prognosis.      Among  child 
iudeeid,  the   mortality  is  at  times  greater  than  in  adults.     For  insta 
of  all  of  Laurie's  Glasgow  cases  of  fifteen  or  under,  not  one  recovei 
Of  the  cases  over  fifteen,  fourteen  and  one-half  per  cent,  recovered, 
Poland's  collection   but  one  of  the  eases  of  fifteen  or  under,   sixteen  in 
number,  rccoverofl.     Of  the  adults,  on  the  contrary,  fifty-six  in  number, 
eight,  or  sixteen  per  cent.,  re<^overed.     Taylor's  statistics  show  a  sli^hl 
lower  mortality-rate  for  chtldi*en,  three  out  of  twelve  recovering.     Of 

^  Loc.  cjt.  Of  the  mtecellftaeous  cases  collected  by  Laurie  from  various  aouitjea  ttiy 
per  cent,  of  the  eases  aged  fifteen  or  under  recovered.  The  bulk  of  these  cases  bad  doubt- 
less found  their  way  into  mcdk-al  journals  by  the  very  reason  of  their  recovery,  and  an 
therefore  valueless  for  statistical  purposes. 
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coUocted  by  Packard  from  the  records  of  the  Pennsjlvauia  Hospital, 
niiie  ID  number,  but  one  recovered. 

Our  opinion  regarding  a  given  case  is  influenced  not  only  by  tlie  age 
of  the  patient,  but  also  by  three  other  factors.     First,  the  more  rapid  and 
severe  the  development  of  sj-mptoms*  the  more  unfavorable  is  the  outlcjok. 
The  converse^  however,  does  not  hold  good,  inasmuch  as  cases  relatively 
mild  at  first  may  suddenly  grow  frightful  in  their  severity.     Secondly,  the 
pn»spect  of  recover)'  is,  of  course,  lessened  in  teases  in  which  crushing  acci- 
dents, scalds,  or  burns  have  added  a  surgical   increment  to  the  iiatient's 
burdeiL     Lastly,  our  opinion  is  influenced  by  the  duration  of  the  case. 
Other  things  being  equal,  the  longer  the  duration  of  the  ease  the  l>ettcr  is 
the  prospect  of  rccover}\     The  majority  of  the  fatal  eases  terminate  within 
a  few  days.     Thus,  of  Ijaurie^s  Glasgow  cases  three  died  on  the  first  day, 
fourteen  on  the  second,  seven  on  tlic  thti-d,  five  on  the  ftturth,  two  on  the 
fifth,  and  so  on,  the  latest  fatal   cases  occurring  on  the  tenth  day.     In 
Poland's  cases  eight  died  on  the  first  day,  seven  on  the  second,  seven  on 
the  third,  nine  on  the  fourth,  one  on  the  fifth,  five  on  the  sixth,  ten  on  tlie 
seventh,  and  two  on  the  eiglith.     The  longest  fatal  case  lasted  thirty-two 
days.    Of  Taylor's  cases  three  died  on  the  first  day,  five  on  the  second, 
eleven  on  the  third,  seven  on  the  fourth,  three  on  the  fifth,  and  two  on  the 
sixth.     In  other  words,  the  bulk  of  the  cases  die  within  the  first  five  or  six 
<lars.    Occasionally,  however,  death  occurs  as  late  as  the  tenth,  twelfth, 
twonty-seoond,  twenty-third,  or  twenty-eighth  day,  or  even  later.     One  of 
Taylor^s  cases  died  as  late  as  the  one  hundred  and  nineteenth  day.     How- 
«v«r,  in  these  late  cases  death  is  not  to  be  ascribed  to  tetanus,  but,  as  a  rule, 
€o  Rome  complication,  such  as  bed-sores. 

Lastlv,  it  should  Ix*  stited  that  the  prognosis  in  so-oalled  *'  idiopathic" 
^DT "  rheumatic"  tetanus  is  ranch  less  unfavorable  than  iu  ordinarj-  traumatic 
tetanus. 

In  ca*'ting  about  for  other  elements  of  prognosis  we  are  disappointed, 
-^^either  the  location  of  the  wound,  nor  its  cf>ndition,  nor  the  presence  or 
^^febsence  of  fever,  is  of  import.  Excessive  tem[>erature  is,  of  eonrse,  of 
,ve  significance. 

Prophylaxis. — ^The  reeent  and  brilliant  discoveries  in  tlie  patliology 

this  hitherto  obscure  disease  will,  it  is  to  l>c  hoped,  yield  rich  practical 

ItB,     Almost  invaluable,  for  instance,  is  the  knowledge  of  the  single 

of  its  contagious  and  infectious  nature.     Certainly  the  first  lesson  to  be 

«inicd  is  that  evcr\'  case  of  tetanus  .shoidd  Im:^  rigidly  isolated,  and  that 

ins  should  practise  excessive  precaution  in  passing  from  patient  to 

lent.      An  instructive  lesson   is  that  furnished   by  the  experience  of 

rgcr^  and  Xelaton.     Berger  had  in  his  wards  a  man  suffering  from  a 

;eep  burn  which  had  opened  the  metacarpo-phalangeal  articulation.     It 

b'as  found  necessary  to  amputate,  and  the  patient  subsequently  develoi>ed 
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tetanus.  Ucder  N(5laton's  care  was  a  boy  who  bad  been  run  over,  and  m 
wlidiu  there  were  multiiile  coiitiisiHl  waonds,  and  iu  addition  a  lar^  abra- 
sion on  the  anterior  aspect  of  the  thigh.  It  hap|)eiied  that  Bei^er,  who  had 
been  pn^scnt  at  an  inwration  by  XC4aton,  requested  the  latter  to  see  with 
him  his  t'ase  of  tetanus.  They  aecordiugly  pi"oceeded  to  Berger's  patient, 
aeeonipauitHl  by  tlie  interne  and  some  of"  the  externes  of  the  serviee.  Along 
eaeh  side  of  the  patieut^s  bod  a  strip  of  board  had  been  placed,  to  prevent 
his  failing  out.  Upfni  one  of  thci^e  strips  Nelatiin  rested  while  the  di'essing 
was  rcniuvcd.  He  iuspectt^d  the  wound,  but  did  nut  touch  it,  and,  on 
leaving,  went  to  the  wanl  containing  the  little  lad  who  had  been  run  over. 
Both  liiiuself  and  his  interne  now  cleansed  their  hands,  finishing  by  a  wash 
of  eor^<^sive  sublimate.  They  rciuoved  the  dressing,  t«xik  out  some  sutures, 
trimmed  off  some  sloughs,  etc.,  washed  the  wound  with  corrosive  sublimate, 
and  appliwl  sah)l.  Tliey  did  not,  liowever,  finish  the  dressing,  leaving  that 
to  an  externe.  The  latter,  it  was  afterwards  rememL»ered,  had  also  been 
at  the  bedside  of  the  tetanus  patient,  and  had  not  been  seen  to  wash  his 
hands.  N6latou*s  patient  iiromptly  developed  tetanus, — though,  fortu- 
nately, he  recovered. 

It  can  readily  be  seen  that  it  is  more  than  ever  important  that  the\ 
chaises  and  dn\sslngs  of  wounds  in  eases  of  tetanus  shoidd  be  at  once 
destroyed,  an<i  that  on  the  termination  of  a  case  no  other  disposition  shoukl 
be  ma<le  of  the  l>etlding  than  that  of  cMiusigniug  it  to  the  dames.  Fur- 
ther, the  room  should  not  again  be  us«l  for  surgical  purjwses, — ^not,  at 
least,  uutil  most  radical  and  thorough  dcansiug  and  disinfection  have  been 
praetisetl.  It  is  doubtful,  indcc<l,  whetlicr  it  be  possible  to  carry  this  out 
effectively,  especially  when  wc  itflect  upon  the  hardiness  and  extraonli- 
narv  vitality  of  the  germs,  Kitasato  (/oc.  cr/.),  let  us  renieml)er,  showed 
that,  though  they  are  killed  by  a  teJiiperatui-e  of  100°  C.  iu  a  few  minutes, 
they  can  successfully  withstand  a  temperature  of  80**  C.  (172°  F.)  for  ao 
hour.  Further,  they  resist  a  tive-]>er-cent,  .solution  of  ciirlM>lic  acid  for  ten 
hours,  and  only  after  fifteen  is  their  vitality"  absohitely  destroyed.  A  solu- 
tion of  five  per  cent,  of  carbolic  together  with  one-half  |)er  cent,  of  hydro- 
chloric acid  is  effective  only  after  five  hours.  Corrosive  sublimate  in^f 
strength  of  one  to  one  thnnsand  is  effective  only  after  three  hours ;  thoi^P 
w*hen  assoiMatcd  with  one-half  jK^r  cent,  of  liydnK-hloric  acid  it  dfstmvs  the 
germs  in  thirty  minutes.  Certainly  it  seems  as  though  modern  methfHis  of 
antisepsis  can  prove  but  a  weak  and  iniperfwt  barrier  against  these  germs. 
Further,  how  long  they  may  possibly  linger  about  a  hospital  wanl  is  sug- 
gested by  the  ex|>erimcnt  of  Kitasato,  in  which  they  were  adherent  to  silk 
threads,  desiccated  over  sulphuric  acid,  and  afterwawls  kept  in  ordinan'air; 
months  afterwards  they  retained  their  virulence.  ^J 

The  frcijuent  connection  between  tetanus  and  e(|uine  and  telluric  id^l 
enees  should  lead  us  to  reganl  with  especial  appivhension  all  wounds  thflt " 
have  been  contaminated  with  earth,  horsi^njaunre,  hay,  etc.,  and  to  exclude 
such  influences  by  all  possible  care  in  ordinary  and  surgical  wounds.     Theie 
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influences  are  perhaps  exeliidcd  with  case  in  the  oniinary  civil  hospital; 
not  80,  however,  (hiring  the  exijrencit^  of  war,  as  tlie  lamt'iitahlc  story 
of  Abadie  already  cited  fully  illustrates.  Certainly  licrc  arc  facts  which 
demand  the  gravest  attention  on  tlie  part  of  military  hygiene. 

Treatment. — As  regards  the  actual  management  of  tlie  individual 
case  f»f  tetanus,  we  arc  confronted  first  by  the  knotty  pmhlem  presented 
hy  the  wound.  Ever>^  possible  method  of  dealing  with  it  seems  to  have 
heeo  practised,  with,  in  t!ie  va>^t  niafority  of  eases,  a  negative  result,  I^t 
t»  analyze  the  condition  of  the  wound  in  the  light  of  rec-ent  develnp- 
mcnts  and  see  what  indications  present  themselves.  Guelpa,  we  remem- 
ber, conclndes  that  '*dtiritig  the  first  miuiifcstations  of  t<'tanns  at  least,  the 
multipiicatioD  of  the  microbe  is  limifwl  to  the  site  of  the  infection,"  and, 
further,  that  "it  is  only  later  and  quite  rarely  that  the  hacillus  beoomes 
gcDorally  diffused  through  the  organism."  Further,  he  points  out  tliat 
the  hacillus  is  always  to  be  found  in  the  derper  portions  of  the  wound  ;  and 
this  fact  seems  to  have  an  especial  significance.  It  certainly  suggests  that 
fpriiu  the  snjierficial  portions  of  the  wound  the  baeilhis  is  soon  exp-llcd  hy 
the  defensive  prijcess  of  discharge  and  snjipurationj  while  in  the  deeper 
portions  of  the  wound,  ready  csca|»e  nr>t  being  possible,  tlie  bacillus  is  i-e- 
taiiittl  sufficiently  long  to  mature  and  secrete  its  ptomaines,  Tlie  very  eon- 
Jitions  demanded  by  this  view  are  presented  in  the  kinds  of  wounds  most 
frnjufntly  fnund  in  tetanus.  Tlie  [mnctni'ed  wound  permits  the  loflgcnient 
of  tfie  germ  deep  within  the  tissues,  with  but  a  narrow,  sinuous,  and 
wdily-obetructetl  outlet.  The  laccnU(H:l  wound  and  the  deep  iiurn  expose 
intermuscular  septa,  open  up  the  sheaths  of  nerves  and  tendons,  joints,  etc., 
ami  permit  of  the  establishment  of  numerous  and  tortuous  tracts  of  iufeo- 
tido.  Lastly,  successful  insulation  in  aniuials  is  made  not  by  nibbing  the 
virus  upon  an  abradwl  surfa<'e,  but  by  introducing  it  beneath  tfie  skin,  into 
the  sheaths  of  nerves,  and  Ixnieath  the  dura  of  the  brain. 

If  these  inferences  be  correct,  the  first  indication  for  treatment  is  very 
dftir.  Ujx>n  the  very  earliest  signs  of  tetanus  the  wound  should,  other  things 
being  equal,  Ix?  frc^dy  incisc<l  and  its  innermost  recesses  exposed.  (rueli>a 
proposes  that  the  wound  be  curetted,  the  tis.sues  freely  released,  and,  if 
oocewary,  deep  excisions  of  tissue  made.  These  directitnis,  of  course, 
ciQoot  apply  to  every  individual  case,  but  must  i>c  adopted  according  to 
Hrrumstances.  Gueli>a  cidls  especial  attention  to  tlie  fact  that  it  is  in  the 
tltnrimbi  of  veins  coming  from  tlie  wound  that  the  principal  nidus  of  the 
microbe  is  frequently  found.  The  f>i)cniti(ni  lieing  completed,  (inel[)a  pm- 
poscs  to  irrigate  the  wound  with  a  strung  s<jlutioH  of  corrosive  sublimate, 
•^from  five  to  ten  parts  in  a  thousiuid, — or  even  with  a  strong  solution 
of  nitric  or  sulphuric  acid.  The  proi>ncty  of  this  proceeding  seems  tfi  the 
writer  highly  questionable.  (_Vrtaiu1y  aljiindaut  and  frcfpient  irrigation 
will  accomplish  quite  as  much,  and  add  nothing  in  the  way  of  shwk  or 
siiTcring.  Ind*:»e<l,  the  surgiail  interference  should  be  judicious  in  the  ex- 
'f'-'ine,  and  should  be  limited  to  free  opening  up  of  the  wound,  the  excision  of 
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raggetl  edges  and  sloiiglis,  the-  removal  of  clots,  thrombi,  etc.,  and  thorOTig!i 
washing,  the  wound  being  kept  oi>oii,  so  that  the  washing  can  be  re^)6^| 
at  intervals.  ^| 

The  mere  fact  that  recoveries  have  occa^tionally  occurred  after  uer\^e- 
stretching  and  even  amputation  Ib  of  no  significance,  ina?mnch  as  Ijoth 
death  and  recmery  liave  occfurred  indifferently  after  the  most  diverse  methcxla 
of  treatment.  Certainly  in  the  present  state  of  our  knowledge  nerve-stretch- 
ing has  nothing  to  rct'ommend  it,  while  amputation  is  prol^ably  rarely  jnsti- 
fietl.  It  should  be  rumenil'tcrefi  that  the  average  case  of  tetanus  comes  under 
medical  care  after  the  symptoms  are  fully  developed  and  when  some  degree 
of  genend  infection  lias  taken  place.  Unless  indicated  njion  general  surgical 
grounds,  amputation  shotdd  not  be  practised,  k-st  the  shock  and  irritation 
of  another  trauma  Ix*  added  to  that  from  which  the  imtient  is  already 
suffering,  ^1 

So  miieli  for  traumatic  tetanus.  How  shall  we  deal  with  the  avoHl 
along  whichj  accoixliug  to  Guelpa's  theory,  infection  takes  place  in  "idio- 
pathic" or  "rheumatic"  tetanus?  Evidently  the  indication  is  to  treat  thi 
digestive  tract  antiseptically,  in  addition  tofi*ec  purgation.  The  drugs  thai 
naturally  suggest  themselves  in  this  connectinn  are  salnl  and  salicylic  acid 
Either  of  these  could  be  administeretl  in  full  doses,  followed  some  hooTf 
later  by  a  brisk  saline  cafliartic.  This  preliminary  treatment  could  donfl 
harm,  and  certainly  deserves  trial. 

The  general  indications  for  treatment  now  remain  to  be  considered, 
First  and  foremost,  every  effort  must  l^e  made  to  maintain  the  strength  of 
the  patient.  At  the  very  threshold  wc  are  met  by  the  mtx'hanical  difficult) 
of  administering  i'ood  ;  even  when  the  trismus  doi's  not  of  itself  prevent  thi 
taking  of  nourishment,  the  mere  effort  at  swallowing  is  apt  to  provoke  thi 
paroxysms.  All  nourishment  shoidd,  of  course*,  be  liquid,  and  yet  in  ex* 
treme  cases  even  this  cannot  be  administered  by  the  mouth.  At  times,  whei 
the  "  k»ek-jaw"  has  been  excessive,  a  tooth  has  l>een  extracted  in  order  U 
gain  additional  space.  The  propriety  of  this  measure  is,  however,  fbl 
ivasons  alitaidy  advanced,  open  to  rpiestion,  and  especially  because  tlK 
method  of  feeding  now  so  extensively  and  successfully  practised  among 
the  insane,  of  parsing  a  soft  rubljer  catheter  through  t!ie  more  sjiacious  of 
the  two  mL'?al  cavities  and  sufficiently  far  back  until  the  tube  lias  fliirly 
passed  into  the  a^sophagus,  is  here  esj>ecially  applicable.  The  catheter  being 
warmed  and  carefully  oikxl,  but  little  irritation  is  prtxluccd,  and  by  means 
of  it  any  desirwl  quantity  of  liquid  nourishment  can  l>e  given.  It  raay.^ 
however,  that  the  oi>enitor  is  so  frcfpicntly  interrupted  by  the  paroxys 
that  the  presence  t»f  the  catheter  in  the  pliarynx  provokes  these  to  so  : 
extent,  that  he  will  be  obliged  to  desist.  However,  it  is  a  method  wl 
should  ahva\'s  l>e  tried  in  preference  to  extraction  of  teeth  or  rectal  fecd/ii| 
The  last-mentioned  should  be  a  detmier  resmii. 

The  fiXKl  should  consist  of  milk,  or  milk  with  the  addition  of  i 
eggs,  or — better,  perhaps,  than  either — peptouizixi  milk.     The  quarititVi ' 
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course,  must  do|Wiid  upon  the  age  of  the  patient,  but,  other  things  being 
equaJ,  the  maxiniiim  aiiiouut  of  food  should  be  given.  Alcohol  also  ia 
here  of  undoubtixi  .serviwj  not  only  bv  stimulating  ttie  digestion  of  the 
nourishment  takeu^  but  also  because  of  its  steadying  action  upon  the  heart 
and  its  sustaining  powers  generally.  Besides,  there  am  ha  no  doiil^t  that 
it  largely  diminishes  the  horrible  psyehie  depix-ssion  from  which  the  patient 
suffers. 

Just,  as  in  stryehnine-|K>isoning,  everything  that  can  poi^sil>ly  pnxhiw 
peripheral  excitation  sliould  be  amiovt^l  or  avoided.  The  bedclothes  should 
not  be  uncomfortably  heavy,  and  it  should  be  the  effort  of  the  nurse  to  keep 
such  portions  as  are  in  ininuxliate  contact  with  the  body  smooth  and  evetdy 
trraoged*  It  should  \xi  atsi*  swn  to  that  the  drc^ss  of  the  patient  is 
looee  and  o|x>n  about  the  neck,  and  that  there  is  nowhere  any  constriction 
or  ini|Mxliment.  In  the  nc«\ssiiry  attentions  to  the  imtient,  all  sudden 
touching  of  the  surikw  by  eokl  hands  or  unnei^essary  turning  or  mising 
of  the  body  should  be  avoided.  It  should  be  i-emembered  tliat  at  times  so 
slight  an  impression  as  a  bi^eath  of  air  is  sufficient  to  bring  on  a  paroxysm. 
Absolute  quiet  of  every  kind  is  to  be  the  oixler  of  the  day. 

Finally,  drugs  directly  stnlative  to  the  nervous  system  are  indieateil. 
Tljcir  object  should  L>e  twofold  :  first,  to  allay  the  excessive  spasm,  and, 
sewndly,  to  produce  sleep.  To  accomplisti  these  ends  numerous  drugs  have 
been  us«l.  Foremost  among  them  stands  bmniide  of  potassium.  Large 
dose's  fref|uently  re[>eated  should  be  given,  and,  if  there  be  great  difficulty 
in  administering  it  by  the  month,  it  may  l>e  inject ctl  into  (he  bowel.  Tliat 
it  is  of  ver)'  decided  value  cannot  he  doubtnh  II,  C.  AVtHxl  has  c<j]lccted 
thirty  cases  in  which  i-ecovery  followed  its  use,  though  in  ten  of  these  other 
drugs  were  given  in  addition,  and  in  one  small  bleedings  and  etherizjition 
were  also  employed.  It  must  be  conceded  that  bromide  of  jwtassium  is  one 
of  the  few  drugs  that  pmmise  an  aUcviation  of  ttie  symptoms. 

Next  in  value  comes  chloral.    This  drug  teiids  both  to  produce  sleep  and 
to  act  as  a  motor  depressant  to  t!ie  cortL     It  must  l)e  given,  like  the  bro- 
mide, in  large  doses,  if  Ix'nefit  is  to  be  ex]X'cted  from  its  use.     Its  use  is, 
iowever,  not  unattendetl  with  danger  to  tlie  hi-art,  especially  in  child ron,  iu 
"^vh«»m  carxliac  th'[>ix^swuits  seem  to  act  witli  unusual   readiness.     To  some 
-degree  this  diiHculty  may  l>e  met  by  the  cautious  use  of  digitalis.     Fnrtlicr, 
-^hhtral  presents  such  palpable  advantages  that  the  risk  of  its  depressive  ac- 
'^ion  on  the  heart  can,  other  things  l)cing  e<pial,  \h}  iguiH'cd.     Certainly,  in 
dist*ase  tlie  mortality  of  which  is  iK>  liigh,  no  time  is  left  for  vacillation. 
^t  should  be  nsi'd  first  iu  mo<]erate  and  then  in  larger  doses,  the  [julse  being 
fully  watchctl,  and  alcohol  and  digitalis  being  nstnl  as  iudictited. 
Urcthan  is  alho  a  drug  >vfiich  may  prove  of  value,  though  it  has  failetl 
^f'^o  attain  a  high   reputation  as  an  hyituotic.     It  is  deserving  <if  extended 
"•irial,  liecnuse  it  appears  to  have  a  dirw-t  depressant  ai'tion  on  the  cord  with- 
t^jut  entailing  any  depix-ssiou  of  the  heart.     Jackman  has  reported  a  succesa- 
^^^l  case. 
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Fre<|iiently  it  is  not  possible  to  prwure  the  miich-l(»nge<i-for  sleep  and 
quiet  by  means  of"  chloral  alone,  and  at  siieh  times  it  i.-*  well  to  e»>ml»ine  iht- 
trwttnu  lit  with  the  use  of  morphim'.  Morphine  is  a  valuable  adjuvant,  hut 
must  be  used  with  diseretiou.  As  a  rule,  it  is  well  boriK*,  i.e.,  in  raoderate 
doses,  but  we  should  renieniher  that  in  the  average  case  l*e^pinitiun  b 
already  luueh  ioterfere<l  with,  and  that  the  too  free  use  of  the  opiate  nwy 
favor  the  development  uf  a  fatal  eyanosis»  Thc«e  remarki»  apply  vrilh 
esixfial  forw  to  ehildreu.  However,  the  suffering  of  the  |>aticHil  it*  o: 
so  great,  so  evident,  tixat  iti  use  to  some  extent,  at  least,  is  ab^»lu 
demandtHl. 

Very  fnH|uently  the  Iw^st  results  aix?  achieveil  l>y  a  eombiiiation  of  rem- 
edies. Either  the  bromide,  ehloral,  and  morphine  may  be  given  tt^i^ther  ft 
stated  intervals,  or,  what  is  iM?rha]>s  Ix^tter,  the  bromide  and  ehloml  niay  be 
administered  in  the  same  dose,  while  the  morphine  may  be  used  hyjH*leniiH 
cally  as  occasion  arises,  Owasionally  it  may  \>q  well  to  combine  the  mor- 
phine with  some  other  hypuotie,  sueli  as  paraldehyde,  neither  dru^  being 
given  in  full  physiological  doses.  This  uiis  I'eeeiitly  successfully  carried 
out  in  a  ease  under  the  writer's  fare. 

In  addition  to  the  various  remedies  used  to  prtiduee  sleep  aud  to  lessen 
spasm,  active  measui-es  are  frecjuently  eidletl  Ibr  during  the  parox^'Hiii. 
Ciiloroform  inhalation  has  often  Ix-en  us*h1  to  mitigate  the  attacks,  as  luu 
also  ether.  Complete  i-eiaxatiou,  however,  never  it'sults  unless  the  aiUB^^ 
thedc  be  pushed  to  its  full  effect ;  and,  as  may  be  sup|R)st^ii,  this  is  not  iinat- 
teuded  by  dari^^er.  Kspwially  is  this  true  of  chlorof«jrm.  The  {Kitieut's 
breathing  is  already  much  embarrassetl,  aud  care  should  Ix;  taken  that  tlie 
amesthetie  is  well  mixed  with  air.  Nitrite  of  amyl  has  also  Uvn  usi«cl  to 
Itrrak  up  the  parox}'sm,  and  (.certainly  desen*es  more  extensive  trial.  H.  C. 
Wood  speaks  highly  of  its  vahie^  and  in  a  case  recently  under  the  olisen'ii- 
tion  of  the  writer  the  convulsions  were  undoubtedly  ameliorated  by  its  use, 
the  patient  tiually  recovering.  Gowers,  however,  states  tiiat  at  Guy's  Hos- 
pital it  was  oLservetl  that  the  spasm  became  more  intense  at  first,  tlioiigh 
sligliter  afterwards. 

Various  other  remedies  have  from  time  to  time  been  usetl  in  tlje  trail- 
ment  of  tetanus,  but  with  no  i*esult  that  would  justify  confidentv.  Among 
these  is  bloodletting,  now  happily  fallen  into  disuse,  and  the  indication  for 
whitdi  it  would,  indeetl,  Ix'  difficult  to  see.  Warm  Imths  were  also  at  one 
time  thougiit  to  exercise*  a  beneficial  action  in  relaxing  the  s|Kism  ;  hut  tbr 
difficulty  attending  their  use,  and  the  unavoidable  and  injurious  handling 
of  the  patient^  make  their  utility  more  than  problematical. 

Calabar  Ix-an  alsi>  has  Ix-eu  extensively  usetl^  aud  has  the  advantage  nf 
being  capable  of  subcutaneous  administration.  It  apiKiire  iipally  to  posei'S!* 
some  value.  In  the  cases  colltH-tcd  by  l!L>emer  and  by  Wood  quite  a  notable 
percentage,  something  over  fifty  per  cent.,  I'ecovered.  This  evidence  i«y  how- 
ever, oiM>n  to  the  objection  made  elsewhere  ivgarding  isolated  cases  colKtl^l 
from  misc^ellaueous  sou  Res.     AVe  aw  far  more  apt  to  glean  the  truth  from 
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careful !y-proservcd  hospiral  I'ecords.  For  instance,  among  eight  cases  ti'eated 
atGuy*.s  Hospital  hy  Culsiliur  iK'iin,'  hut  one  i-ecovercxi ;  nor  tlotw  this  n^ult 
Bcem  to  have  varitnl  wlion  the  remedy  was  fortificM:!  by  the  aetiim  of  otljcr 
dmgs,  8iieh  a.s  chhiral  and  racirphine.  In  six  cases  of  mixed  tn^atment  hut 
one  HToverKl.  Wlicn  using  C'alaitar  hean  the  alkaloid  is  to  he  pivferred. 
H.  C.  \V\hkI  tixes  as  a  moderate  doso  for  an  adult  one-fifteenth  of  a  grain 
of  ewrine  repe^itetl  every  three  horn's.  If  no  effect  is  prfxhiwd,  the  dose 
*houlJ  be  increased.  Bouehut,  efted  hy  Wood,  fotuid  that  t>ne-t\Vi'ntietli 
of  a  grain  given  hypf sierra ically  to  eliiklren  pi'odueetl  very  tleeithd  synip- 
Ujms,  which  jKissed  off  in  a  few  hours.  It  would  seem,  thercfuit',  that  a 
propc'rly-proportioncxl  dose  would  hardly  l>e  aeeonj|>aiiie(l  hy  danger. 

Among  the  various  other  drugs  that  have  been  usoil  are  eannahis  indiea, 
belladonna,  eonium,  tobaeeo,  lobelia,  aufl  eumre,  all,  it  is  needless  to  say, 
without  fixed  result.  Cannabis  indiea  is  certainly  very  inferior  Ut  opium, 
the  |niri)osesi  of  which  it  (Jtily  in  a  slight  measure  fills.  Curare,  again,  is  sm 
(ixivssively  dangerous  that,  ahliough  its  action  is  sufficiently  well  known,  its 
use  must  always  be  regarded  as  purely  experimental.  Though  first  sug- 
gi^ttd  many  veal's  ago,  the  luicertain  coni]>^)-sition  of  individual  samples 
of  (he  drug,  and  the  consequent  uncertainty  in  its  dosage,  have  prevented, 
aiuoag  other  things,  its  practical  application  except  in  isolated  instances. 

Passing  in  review  the  various  points  in  the  treatment  of  tetanus,  we 
have,  in  atldition  to  the  surgical  treatment  of  the  wound, /r^^,  the  mainte- 
nance of  abstjlute  quiet  J  «ecoiif%,  efficient  feetling,  including  the  adminis- 
tnition  of  alcohol ;  thlrdlif^  the  use  of  various  drugs  to  allay  the  motor 
statement  and  to  produce  sleep.  I  would  suggest  that  these  drugs  be 
U8ed  in  the  average  case  as  follows.  Bromide  and  ehloml  should  l>e  given 
her  in  full  doses,  proportioned,  of  course,  to  the  age  of  the  cliild  ;  these 
.shraild  Ik?  rt'iK^ated  about  every  fijur  bom's.  In  addititui,  mort>hine,  i>r 
irphine  combined  with  some  other  hypnotic,  should  l>e  given  at  intervals 
aocording  to  circumstances.  Should  symptoms  of  caitliac  weakness  come 
f>n,  digitalis  should  be  added  to  the  trcjitnient  and  the  amount  of  alcohol 
increased.  I.*astly,  nitrite  of  amyl  should  Ix-  usc-d  to  combat  the  paroxysms, 
and,  if  inefficient,  chloroform  or  ether  should  be  substituted. 

If  it  be  im|wssible  to  administer  the  bromide  and  chloral  by  the  mouth, 
rpconrse  should  be  liad  to  the  rectum,  and,  if  this  latter  exjx'dient  fail  to 
make  an  impression,  hypodermic  injet?tions  of  eserine  should  Ik*  resorted 
la  The  intravenous  injection  of  ehloml,  at  one  time  practised,  is  inad- 
missible. 

I.iii»ily,  the  jmtient  should  l>c  closely  watched  by  an  attendant  previously 
instructed  in  the  methods  of  artificial  respiration,  for,  should  profound  cya- 
uosis  make  its  api>earance,  as  it  is  apt  t<t  do  nt  the  end  of  a  jjai-oxysm,  arti- 
ficial respiration  must  be  pi\>mptly  earned  out.  At  other  times  atropine, 
digitalis,  and  pos.sibly  ammonia,  should  Ik*  used  subcutaneously.     It  is  not 

1  Taylor,  t»p.  eit.,  p.  868, 


936  TETANUS. 

improbable  that  every  now  and  then  a  desperate  case  may  be  tided  over  by 
extreme  care  and  watchfulness. 

The  bowels  should,  of  course,  be  opened,  though  this  is  often  a  matter 
of  extreme  difficulty.    Saline  cathartics  are  to  be  preferred. 

As  regards  the  excessive  sweating,  it  does  not  seem  to  call  for  special 
interference.  Guelpa,  indeed,  goes  so  far  as  to  recommend  pilocarpine,  with 
the  idea  that  the  noxious  ptomaines  will  be  excreted  by  the  skin.  This  is, 
however,  purely  hypothetical. 


ATflETOSIS-CATALEPSY.-THOMSEN'S 

DISEASE. 


Br  GEORGE   W.  JACOBY,  M-D. 


ATHETOSIS. 

Definition. — Athetosis  (from  Sfferoi;^  "  witlioiit  iixecl  position")  is  a  name 
first  used  by  Haniraoml  iu  1871  to  specify  a  peculiar  ditwrder  of  motioUj 
characterized  chit^fly  by  continuous  spasmodic  movements  of  the  fingers  and 
toes,  and  by  an  inability  to  maiutaiii  the  afleeted  parts  in  any  position  iu 
which  they  may  have  been  plac^MJ. 

History. — Since  Hammond^a  description,  cases  have  been  published  by 
numerous  observers,  among  whom  are  T.  C.  Shaw,  Clifford  Allbutt,  Eideu- 
burg,  Oulmout,  and  Gowers.  The  thesis  of  Oulmont,  in  addition  to  a  few 
personal  eases,  presents  a  i^imuM  of  all  cases  piiblishetl  prior  to  1878,  Of 
late  years  the  original  deJinition  of  Hammond  has  not  been  atrietly  adhered 
to,  and  cases  have  been  descriljcd  imder  the  name  of  athetosis  which  appar- 
ently should  not  l>e  so  termed, 

Btioloery-' — In  tlie  majority  of  published  cases  either  no  cause  is  as- 
signed or  the  supposed  cause  caunot  be  ac(^ppted  by  an  imimrtial  critic. 
Thus,  in  one  case  of  congenital  athetosis  the  mother  during  pregnancy  was 
the  subject  of  undue  psychic  excitement.  In  another  case  (Landtnizy)  the 
afTectlou  apjx^ared  afler  a  severe  fright  daring  childhwKl.  Traumatism 
(Hughes)  and  cold  (Walker')  have  also  been  creditwl  with  its  causation. 
In  a  large  number  of  cases  the  patients  had  previously  been  afflicted  with 
epilepsy,  delirium  trcmcus,  or  psychoses  of  various  character.  It  has  fre- 
quently been  observed  in  imbecile  children  (Shaw). 

Secondary  athetosis  is  fr(X|ucntly  encountered  in  childhfX)d  as  a  sequela 
of  polifMi'nceplialitis  (StrumjK'll).  This  fact  is  clearly  demonstrated  by 
Oulmont^s  data.  Of  eleven  cases  (►f  athetosis  following  upon  oidinary 
hemiplegia,  three  fHX;urred  in  cliildhoofl.  Twelve  cases  following  upon 
hemiplegia  with  epilepsy  occurred  iu  children  whose  ages  varied  from  a 
few  months  to  seven  years.     Sex  has  no  influence  ujxja  the  production  of 
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the  disease ;   neither  is  there  any  prejxjnderance  of  one  aide  of  the  body 
affected  over  tlio  other. 

Pathology. — Autopsies  in  children  are  iinknown,  and  cases  dating  from 
childhofjd  furnish  few  reliable  data.  We  are,  therefore,  obliged  to  draw  our 
conclusions  fnmi  tlie  ai»t4»])Stes  made  in  adults.  In  referenoe  to  sc<iindarT 
athetosis,  Kahler  and  Pick  have  clearly  proved  that  all  post-hem ipli-gic 
disturbances  of  motion  are  due  to  a  lesion  of  the  pyramidal  tract  asi'pnil- 
ing  between  the  thalamus  and  the  lentirular  nucleus.  The  various  forms 
of  dis^^rdi-rcd  niotiun  are  to  be  expluiuttl  by  simple  irritation  and  by  lofaJ 
or  partial  destruction  of  this  system  of  fibres.  In  all  cases  of  post-henii- 
plcgtc  atht.'tusis,  anatniiiical  examinatiun  has  sh()\vn  the  lesion  to  be  in  the 
vicinity  of  this  tract.  The  focus  was  in  the  left  thalamus  in  a  case  *>f 
Gowers*s ;  AVcir  Mitchell^  Lupine,  and  I^iudouzy  found  lesions  of  the  striata. 
In  twelve  aut<j])sies  cited  by  Kahler  and  Pick,  the  parts  mainly  involved 
were  the  tliulanius,  the  lenticular  nucleus,  and  the  internal  capsule.  Il  is 
very  prubable  that  athetosis,  as  wtll  as  all  the  other  |)<jst-hemiplegic  di*- 
ordere  of  motion,  is  caused  by  an  irritative  process  atfectiug  the  pyram- 
idal tract  at  any  part  of  its  coui-se,  Bernhardt,  in  a  case  of  hemiathftofiiA 
]>ost-licmii)h^gica,  found  foci  of  softening  in  the  right  striatum  and  one  l<xntt 
also  in  the  left.  The  right  anterior  comrauuieating  and  the  right  Sylvian 
artery  were  olwtnietal.  Ewald  in  a  case  occurring  during  the  course  of  a 
dementia  paralytica,  in  addition  to  signs  of  acute  and  chronic  meouigitis, 
found  twocirciimscribcil  foci  of  softening  in  the  first  left  tempoi-al  convolu- 
tion. Rosenlmeh  in  a  case  of  bilateral  athetosis  occurring  during  the  couree 
of  a  t"A^  of  tal>cs  dorsalis,  in  addition  to  the  sclerosis  of  the  posterior 
columns,  found  a  focus  of  softening  in  the  posterior  lower  and  external  end 
of  the  rif/ht  lenticular  nucleus.  A  case  of  this  kind  (athetosis  and  tabes),  hut 
without  autopsy,  was  also  seen  by  Berger.  Murrell  in  a  case  of  his  fcituid 
the  right  corpus  striatum  to  I>e  almost  entirely  destroyer],  the  thalamus  u|>- 
pcaring  healtliy.  Laudouzy  in  a  case  of  right  hcmiathetoeis  dating  fmm 
cliildhoiMl  found  an  old  lesion  situated  in  the  anterior  part  of  the  left 
lenticular  nucleus. 

Cases  of  athetosis  without  hemiplegia  are  probably  produced  by  an 
irritative  central  prtK'css  not  sufficiently  extensive  to  pnxluce  a  jjaralysls 
(Berger).  In  one  of  Oulmont*s  cases  of  primary  athetosis  a  focus  of 
softening  was  found  in  the  lenticular  nucleus  and  the  striatum  of  one  side. 
Lancnstcin's  ease  is  of  im|X)rtance  in  sn  far  that  the  athetosic  movements, 
which  were  limited  to  the  fingers  of  the  left  hand,  occurred  eleven  days 
before  death  in  a  patient  sulfering  with  eanliac  disease,  no  paralysis  beiag 
manifest.  The  autopsy  revealed  a  fresh  focal  lesion  at  the  anterior  end  of 
the  right  thalamus. 

Tiie^e  facts,  together  with  Demange*s  case  (conclusive  of  cortical  dis- 
ease), corroborate  the  statement  that  a  lesion  at  any  jiart  of  the  pynunidal 
tract  may  pnKlnee  athetosis.  In  cases  dating  from  childhotKl,  Gowei>i,  on 
account  of  its  varied  position^  extent^  and  frequency  of  occurrena',  belie>'8i 
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till*  athetosis  to  be  due  to  impairmeut  in  the  nutrition  of  tbe  growing  motor 
cells, 

Symptoma. — The  sjiasmoclic  movements  ap|K^r  ccmiparatively  sud- 
cknly,  certain  prodrxtmi  generally  having  lM?en  overlooked  or  disregarded. 

The  previous  history  will  often  reveal  the  pre-existenee  of  motor  dis- 
turkiKt"^  As  a  riile,  a  unilateral  paralysis  or  paresis  will  be  ibuiid  to  have 
beeu  present  prior  to  the  development  of  the  athetosis.  This  is  then  see- 
mwLin'  to  ^itnc  other  aflct-tiou  of  wliieh  the  jmralysis  is  a  symptom. 

The  siKism^,  which  constitute  the  raaiu  symptom  of  the  athetosis,  are 
very  oharaet eristic.  They  are  localized  e^xehisively,  or  nearly  so,  in  the 
peripheral  ends  of  the  extremities,  affecting  the  fingers,  liand,  ttn^s,  or  foot. 
Aa  a  rule,  they  are  unilateral.  In  nire  esises  the  muscles  of  the  neck  and 
feioiare  affected,  causing  continual  distortion  of  the  face  and  mouth.  The 
tongue  may  also  be  atfeetetl  (Stnlmpell),  rendering  speech  indistinct  and 
labored.  Tlie  spasms  are  always  of  jrreater  inteusity  iu  the  fingei"s  than  in 
the  toes.  They  are  frequently  entirely  wanting  in  tlie  toes,  very  rarely  iu 
the  fingers.  In  a  hoy  agal  fouiteen  (Bernhardt)  and  in  another  caae  (Tison) 
the  movemeuts  were  confined  to  the  lower  extremity.  The  movements 
when  seen  in  the  fingers  and  han<l  are  those  of  adduction  and  abduction, 
alternating  with  movements  of  supination  and  pronation.  They  ai-e  en- 
tirely iuvolnntary,  always  slow,  extensive,  and  rhythmicjil,  exe(.*tited  uilh  a 
certain  regularity  and  even  monotony,  repi'escnting  a  species  of  irrt^gular 
iDOoordi nation.  Thev  make  the  impression  of  lalM:>red  vc>Iuntar>'  move- 
flieiJts.     The  term  mobile  spasm  (Gowei"s)  expresses  the  condition  clwirly. 

In  some  rases  hyperextension  of  the  fingers,  wnth  pwiitions  of  subluxa- 
tion due  to  a  relaxation  of  the  teudons,  is  noticed,  Tlie  movements  are 
generally  very  active^  but  arc  continually  changing  in  intensity  and  become 
leas  marked  when  tbe  atteutiou  of  the  jiatient  is  distracted.  Those  present 
in  the  t^xs  and  feet  are  of  the  wnne  character.  The  movements  are  present 
at  all  times,  and  iu  the  majority  of  cases  jx^reist  during  sleep.  Only  iu 
exceptional  cases  can  they  he  voluntarily  suppressed,  and  then  only  for  a 
brief  period.  In  a  case  of  our  own,  as  also  in  Hammond's  original  case, 
energetic  compression  of  the  wrist-joint  produced  temporary'  cessation  of 
lljc  mov<'nienls. 

Atypical  eases,  with  periodical  presence  of  tbe  spasms^  have  also  been 
observetl.  Trausit^jry  omtractures  of  the  wrist  and  ankle  also  occur,  the 
cJmracterlstic  mobile  spasm  disappearing  and  the  sjic<'ial  feature  of  the  ath- 
etosis Ixnug  temporarily  lost.  A  remarkable  fact  is  that  these  atiietosic 
movements  may  continue  indefinitely  without  causing  any  complaint  of 
fatigue,  although  the  natural  fnnctioiLS  of  the  afflrtcd  liml)s,  the  hand  and 
fiagers  cspcfially,  becrtme  greatly  impaired,  causing  the  voluntary  movc- 
tneuts  to  !)e  slow  aud  labored  (Bcruljardt,  Rosen  bach,  Berger).  (lenerally 
the  affection  is  confined  to  one-half  of  the  body  (heraiathetosis),  but  cases 
are  known  iu  which  both  sides  were  affLTtnl  (athett«is  bihitei-alis). 

The  most  fre<pient  form  of  athetosis  is  the  secoudarj'  or  symptomatic 
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tlie  paralyzed  limbs  of  heniiplegic 


apix'ar 

usuully  at  a  time  wlien  partial  retrogression  ol  tlie  paralysis  bas  taken  place. 
In  a  caisc  of  Barr^s  the  moveiueuts  first  apiRmrcd  in  tlie  non-j>aralyzed  gide, 
subsequently  implieating  the  other.  The  secoudar)'  form  is  always  a  symp- 
tom of  a  WTebral  foful  lesion,  and  constitutes  n  f?pe<.'ial  form  of  poft-hemi- 
pk'gic  disturbance  of  motion  (Goweraj,  clinically  differing  maierially  from 
post-hem iplegic  chorea  (Weir  Mitchell,  Charcot).  In  tlieee  cases  the  herai- 
paresis,  hemianiesthesia,  atrophy,  and  contracture  of  the  muscles,  exag- 
gemted  tendon  reflexes,  disoixlers  of  intelligence,  abnormal  irritabiUty,  and 
epileptic  attacks,  when  present,  are  also  symptoms  of  the  focal  Icsiou.  In 
a  limited  number  of  cases  the  athetosis  has  develo]»etl  primarily  without 
the  precedence  of  other  symptoms  in  the  affected  limljs.  Of  this  idiopathic 
form  the  most  interesting  variety  is  the  congenital  atlietosis  (.Strurapeli, 
Bourneville,  and  PQliet).  The  majority  of  primary  cases  aiv  also  bilateral 
(Bonrueville,  AVarner),  Primar)'  cases  have  Itecu  descrilxxl  by  Jjaiidoufy, 
Gnanck,  Oulmout,  Eulenburg,  and  Kirchhof. 

Diagnosid. — If  we  confine  ourselves  strictly  to  the  definition  and  the 
description,  the  diagnosis  of  the  affection  is  not  difficult.  The  strict  locali- 
zation of  the  movements  in  the  fingers  and  toes  not  lr>eing  acknowledged 
by  all  authors,  the  diagnosis  will  consequently  dejwud  almo<?t  entirely  upon 
the  ehanicter  of  the  movements.  In  child I'cn  the  diaj^nosis  must  alwavs 
lie  made  between  a  hemichorea  and  a  hemiathetosis.  The  loc^alizatioa  of 
the  affection  is  important  here.  Whereas  in  athetosis  only  the  peripheral 
|>arts  of  the  extremities,  the  hands  and  the  ftxH,  are  affected,  in  chorea  such 
is  not  the  ease.  If  the  face  alone  is  atiected,  the  disortler  may  be  coosidernl 
choreic  and  not  athetosic.  The  movements  themselves  are  also  entirely 
different  in  character  in  the  two  disorders.  In  chorea  we  have  the  quick, 
irregular,  misdirected  movements,  increased  by  vnhintary  efforts,  aiKl 
irregularly  spread  over  all  the  muscles.  In  athetosis  the  regularity  and 
monotony  of  the  movements  form  a  suflScient  contrast  to  this  picture.  In 
some  cases,  both  factors,  liKtilizatlon  and  character  of  the  movements,  will 
be  requisite  for  a  correct  diagnosis  ;  these  are  the  exceptional  cases  of  alhc' 
tosis  in  whicii  the  movements  partake  somewhat  of  a  choreic  character. 
Thus,  a  case  of  primary  athetosis  has  been  described  which  gradually  Ix*- 
came  transformed  into  a  chorea  (Leube),  and  also  a  L-ase  of  chorea  pu«ft- 
hemiplegica  in  which  the  choreic  movements  assimied  an  athetosic  character 
(Bernhartlt). 

Prognosis. — The  affection  is  generally  chronic,  and  remains  unchaugi^l 
for  years.  Recovery  occurs,  if  at  all,  only  in  the  rarest  cases.  A  case  v( 
primary  athetosis  of  Gnanck  resulted  in  cx)mplet€  recovery,  and  Case  28  *^ 
Oulmont's  thesis  was  sliglitly  im|>roveiL  Impnn'ement  of  secondary  «wrt 
has  Liecu  mentioni^l  by  Hammond,  Gowens,  and  Proust,  but  no  cases  o( 
cure  are  known.     When  death  occurs  it  is  not  due  to  the  athetosis  as  sucrlu 

Treatment. — In  i*eference  to  the  treatment  of  the  affection  little  is  to 
be  said  :  thus  liir  the  various  remedies  have  proved  of  little  avail. 
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tricity,  the  hojw  of  many,  is  of  no  value.  The  nature  of  the  lesions  known 
to  produce  athetosis  is  of  siioh  a  chanw'ter  as  to  preclude  their  possible 
removal  bv  renuilial  agencies.  In  the  cases  which  improved,  the  remedies 
cmpluyoci  were  galvanism  (Oiilmoiit),  bromide  of  potassium,  mercury 
(Onfmont),  ictdide  of  potassium  (Gowers),  setons,  cliiniu;  aud  n er\'e-9t retch- 
ing (Ham  mnnd), 
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CATALEPSY. 

Definition  and  History- — ^The  term  catalepsy,  formerly  employed  to 
denote  a  Pix^cial  form  of  disease,  is  ntm*  very  generally  used  io  dcunte  a 
Special  symptom  fM-r-urring  in  a  variety  of  diseased  wnditioiis  of  the  ucr- 
Vous  system.  The  use  of  the  word  catalepsy  itself  dates  back  to  the 
^Dcients,  Greek  wTiters  using  it  in  the  significance  of  a  snrpri.8i<.»,  a  .seizure. 

Whereas  Hippocrates  employs  the  word  xaTdki}<^>t7  to  represent  a  con- 
vulsive disorder,  Galen  descrilx^  the  affection  in  a  manner  which  entirely 
<5oiucidcs  with  our  views.  During  the  period  intervening  between  Cjrtden 
^nd  HofiTnianu  (16D2)  the  most  varied  disoitlers  were  confonuded  luider  this 
tiame.  The  **  frxibiiifas  cerea^*  of  the  limbs  was  first  described  by  Spren- 
^.  Ouius  (1799),  Tissot  (1807),  Flei.'^'h  (1812),  and  others  gave  clear 
<Jcscnptions  of  the  condition.  Gradually,  however,  the  views  and  descrip- 
lione  of  the  various  authors  became  more  and  more  dissenting,  until  the 


942 


CATALEPSY. 


title  "eatalq>8v"  enil) raced  ikseriptiuos  of  affectioiii?  like  chorea,  cpllqisy, 
liysteria,  etc.  Even  at  tlie  present  day  the  precise  HignitieaiKT  o{  tJic  term 
as  uiicJerstiiod  by  the  various  authors  varies  gitatly,  the  only  coinmoQ  prin- 
ciple which  is  rctaincfl  by  all  as  a  mne  qua  non  being  the  waxy  flexibility. , 

Etiology. — »Spinitancqus  cataleps)',  the  term  beiug  iisetl  in  coutradrt 
tinctiuji  to  iiuluciKl  catalepsy  (the  cataleptic  condition  prcHluced  iu  certAJa 
subjn't.s  thruiigh  the  iuiltienec  of  a  lond  noise,  a  dazzling  light,  prulongt^l 
fixation  of  an  object  by  the  eye»,  or  as  a  sequel  of  the  lethargic  coiulitiou 
in  hyimotized  subjects),  may  occur  in  both  sexes  and  at  all  ages.  It  is, 
hfiwevcr,  most  fretpient  in  the  female  sex  and  in  early  adult  life.  The 
affection  is  unusual  in  early  childhtXKl.  To  my  knowlcilge  the  youngest 
ease  on  rtn^ord  is  that  of  a  child  three  veal's  of  age,  dwcrilxtl  by  A.  Jaocthi, 
Monti  reeortk  eleven  cases  encountered  in  children.  The  sexes  were  about 
0(|ually  affix'tcd,  and  tlie  ages  varieil  from  five  to  fifteen  years.  Eulenburg 
spctdis  of  <iitalepsy  at  five  years  of  age ;  Schwartz  saw  a  case  in  a  boy  of 
seven,  and  Hovey  in  a  boy  of  eight.  The  nenrtn>athic  «)D8titutioa  seems 
to  play  as  great  a  part  in  the  pnnbictiiin  of  catalcjvsy  as  it  doc^  in  the  pn>- 
duction  of  other  nervous  atfcctious.  We  therefore  not  infrctpiently  find 
catalepsy  occurring  in  families  in  which  insanity  and  drunkenness  are  pres- 
eutj  and  iu  which  the  racxleof  life  aud  a  faulty  mcRle  of  e<lucntion  also  nu 
have  had  an  infiucnce  upon  its  production.  Wc  do  not  here  refer  to  ihc 
cataleptic  conditions  met  with  as  part  and  parcel  of  certain  psyelioses. 

Etiological  imi>ortanee  has  been  attachcil  to  blows  and  nialtrcitment 
(Schwartz,  b<i>'aged  seven,  eliort*a  fijUowed  by  catalepsy,  after  maltreatment), 
and  to  emntional  disturlMiuce  or  sudden  alarm  ((ilas,  ctitale|)sy  in  a  girl  of 
ten,  after  fright  while  bathing).  Retarded  sexual  development  aud  cbJorogis 
were  in  some  cases  supposed  to  exert  an  influence  upon  its  ]>rodnction.  In 
three  citses  of  ten  referrtxl  to  by  Ijiindtnizy,  catalepsy  (xfurrcil  after  sudden 
suppression  of  menstruation.  Masturbiition  and  reflex  irritation  have  also 
Ik'Cu  credited  with  its  ]>roduction.  Iu  short,  every  factor  which  is  of  sig- 
niJicauce  in  tlie  pnxluctiou  of  hysteria  is  spoken  of  here ;  it  is  als«)  a 
fact  that  catalepsy  is  most  frequently  met  with  in  hysterical  individuals, 
and  that  hysteria  is  one  of  the  most  imjmrtaut  elements  in  its  pnxluctioi 
Wc  furthermore  encounter  a  cataleptic  condition  in  certain  castas  of  c'hora,^ 
in  various  jisychic  depressive  and  exalte*!  conditinns  (melancholia  atto- 
nita,  mania,  tx*stasy),  and  in  various  organic  cerebral  affections,  eqtecially 
meningitis. 

Of  interest  also  are  the  artificially-pnxluced  forms  of  this  diimnJcr. 
Witliout  entering  upon  the  various  hypnotic  exjieriments  for  the  produc- 
tion of  catalepsy  and  heniicatalepsy,  it  is  worthy  of  not«  that  Iva^^^e  has 
produced  a  transient  catalepsy  by  simply  covering  the  eyes  of  hysterical 
patients,  and  that  Striibiug,  iu  a  cataleptic  suliject,  could  at  any  time  pro- 
duce an  attack  by  the  transverse  passage  of  a  galvanic  current  thnoagh  llie 
head. 

Patihologry. — Our  anatomical  knowledge  of  catalepsy  is  very  slight 
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Schwartz,  III  the  t-ase  eitctl,  found  sotltniitig  of  the  striatum  ami  tlialamus 
aad  exudation  into  the  dura  spinalis.  Meirtsner  in  nnotlier  t*a!^e  (man,  i?ata- 
leptic,  then  epileptJCj  and  finally  liemiplegie)  fuund  upon  antopsy  an  epi- 
thelioma in  the  anterior  t^erebnil  fo«sa,  growing  fr^mi  tlie  dura.  The  right 
itTchral  cortex  and  the  striatum  were  sofkined.  Nu  deduetiinw  of  any  kind 
are  a<irai8sible  from  this  scanty  material,  and  we  can  therefore  only  sur- 
mise tlie  jiathogenesis  from  t!ic  character  of  the  sym]>tunis,  Autlnn'tf  have 
here  alh»we*]  their  imagination  full  sway,  Henle  believed  in  a  depression 
of  cerebral  action,  and  considered  ctitalepsy  anah>gous  to  syncoi^.  L. 
Meyer  believes  that  the  mental  impi*ession  prtKluces  an  inci'^ascnl  uuiscular 
tonus*  Hamnioud  six-aks  of  paralysis  of  the  will,  ma,sktxl  ei>ilepsy,  etc. 
Eulenbnrg  considers  the  ealaleptic  muscular  eoutractiana  as  retlex,  and  says 
they  raust  l>e  incr^i-sed  if  the  voluntary  impulse  fram  the  cerebrum  is 
aboHshcHi,  particularly  if  the  reflex  inhibitory  centres  are  lo8t.  Soltmann 
thinks  that  a  connection  is  posj^ihle  between  the  physiological  contraetiou  of 
the  muscles  in  the  new-born  and  the  contractions  lu  catiilcpsy. 

No  matter  how  we  endeavor  to  explain  the  process,  we  have  apparently 
a  ctmtinuous  stimulation  of  the  muscles  by  some  of  the  mottir  centres: 
that  these  are  in  a  condition  of  overaction  on  account  of  loss  of  some  inhibi- 
tor)* action  seems  proV>able  ;  but  which  itifliicuoes  are  at  work  in  keeping 
the  muscles  in  such  a  state  of  innervation  that  they  are  in  a  condition  of 
contraction  just  sufficient  to  overcome  the  force  of  gravity  and  to  enable 
them  to  retain  tlie  limb  in  the  position  in  wLich  it  may  be  placed,  is  totally 
unknown. 

STmptomatology. — In  an  analysis  of  the  symptoms  presented  by  the 

various  cases  we  must  ditTerentiate  between  those  of  the  paroxysm  itself 

■    aod  those  of  the  causal  disease-     The  attacks  thenjselves  sometimes  show 

W    ttrtain  prftdromal  symptoms.     Dizziness,  headache,  hiccoughs,  cramps  of 

the  stomach,  tremor,  heaviness  of  the  limbs,  impairment  of  memory,  faint- 

iijg-«pells,  have  all  bwn  classed  as  such. 

As  a  rule,  the  attacks  wcur  suddenly,  and  even  if  prodromal  symptoms 

are  present  they  are  generally  disregaixled.     The  entire  muscular  system 

becomes  rigid,  and  the  patients  remain  fixal  and  immttvnblc  iu  tiie  position 

ID  wliich  the  attack  overtook  tlicm.     The  musch^  feci  hard  and  tens*»,  and 

this  rigidity  is  at  first  excessive,  but  afk^r  a  short  time  the  lind>s  submit  to 

jiassive  movement,  any  position  in  wliich  they  may  Ije  placed  being  retained 

fur  a  few  minutes.     The  muscular  contractions  prmlucetl   by  the  electric 

current  disapj>ear  with   the  disconti nuance  of  the  current  (JI.  Rosenthal). 

There  is  always  a  certain  amount  of  resistance  to  passive  movements,  and 

this,  on  acnjunt  of  the  impression  made  uiMin  the  ojicmtor  as  tlu>ugh  he 

"T^ere  moulding  wax,  has  Ix^cn  termM  fexihiiitaji  cerea.    Any  dcsire<t  jw>sition 

^*uay  thus  be  imposed  upon  the  limb.     The  leg,  arm,  hand,  eto»,  may  be 

I^laccd  in  any  sjx'cial  position  (in  contradistinction  to  hypnotic  catalepsy, 

JO  command  need  be  issued  nor  remark  made),  and  it  will  theix^  remain  until 

<  falls  in  coQSCfjuence  of  the  laws  of  gravity.     The  countenance  is  usually 
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void  of  any  cxpresston,  the  eyes  remainiug  closed  or  open,  according  to 
their  conditinn  at  the  beginniug  of  the  attack.  The  pupils  are  dilated 
and  reactionlesa.  The  state  of  sensibility  varies ;  in  profound  cases  there  is 
complete  aniesthesia,  iu  others  sensation  is  normal,  and  in  still  others  there 
is  hypcriGsthesia  (Fuel,  Lasdgue).  Reflex  excitability  is  al)sent;  in  gevere 
cases  even  the  corneal  reflex  is  not  present.  The  imtellar  tendon  reflex  is 
retained.  Consciousness  is  generally  hjst,  but  iu  some  cases  it  may  be  par- 
tially or  entirely  (Mosler)  retaincfl.  The  temperature  is  either  reduced  or 
normal ;  pulse  and  respiration  are  weak,  hardly  observable,  but  regular. 
The  attacks  may  last  from  a  few  minutes  to  several  hours,  and  the  reoovcnf 
is  either  gradual  or  sudden.  In  some  cases  they  recur  with  remarksbk 
regidarity,  but  their  frequency  as  well  as  their  severity  varies  in  emk 
individual  case. 

Diagnosis. — The  diagnosis  of  the  paroxysm  presents  no  difficulty  what- 
ever.  If  we  bear  in  mind  the  characteristic  form  of  muscular  contnuTtioo, 
the  fexibilkas  area,  it  is  hardly  possible  to  confound  the  attack  with  any 
other  disorder.  Cases  of  simple  trance  shoidd  not  be  termed  cataleptic,  oo 
account  of  the  absence  of  muscLilar  rigidity.  The  diagnosis  of  the  caonl 
affection  is  more  diflScult.  The  cataleptic  phenomena  alone  give  us  no  cine, 
but  the  associated  symptoms  occurring  during  the  attack  as  w*ell  as  in  the 
intervals  are  imiwrtant.  In  all  cases  of  hysterical  catalepsy  the  proscooe 
of  other  hysterical  symptoms  will  reveal  their  nature.  The  assertion  that 
catalepsy  may  be  mistaken  for  tetanus,  apoplexy,  or  syncojje  is  uuAvarraxited, 
if  its  charaetcristits  are  borne  in  mind. 

ProgBOsis. — It  is  rare  for  death  to  occur  during  an  attack  of  catalepsy ; 
the  prognosis,  so  far  as  life  is  concerned,  is  good  ;  but  whether  a  recurrence 
of  the  attack  can  Ixi  ]>revented  is  more  difficult  to  answer.  The  nature  of 
the  causal  affection  will  here  be  the  determining  factor.  In  the  majority  of 
cases  the  attacks  i*ecur  at  intervals  during  the  entire  life  of  the  patient 

Treatnaent. — In  the  treatment  uf  this  afTectiou  we  must  above  all 
endeavor  to  remove  the  producing  cause  of  the  abnormal  condition-  That 
this  is  not  easily  accomplished,  and  fi'equently  cannot  be  done  at  all,  is 
shown  by  the  ill  success  which  attends  our  efforts  in  the  treatment  of  other 
severe  hysterical  conditions.  The  general  nutrition  of  the  child  mii^t  be 
improved  by  dietetic  or  medicinal  means ;  above  all,  go<xl  food  and  fresh 
air  are  to  be  recommended,  and  then  hydrotherapy,  massage,  g\*ninastics, 
and  bitter  tonics  will  be  found  of  value.  The  former  depletor>'  mode  of 
treatment,  by  means  of  venesection,  diaphoretics,  emetics,  etc.,  cannot  be 
too  severely  condemned.  Specifics  do  not  exist.  For  the  cure  of  catalepe«y, 
as  for  that  of  all  other  diseases  iu  which  the  treatment  is  difficidt,  innumer- 
able rem^ies  have  been  i-ecomraended.  Cliinin,  purgatives,  anthelmintics, 
chloride  of  sodium,  electricity,  etc,,  have  each  been  credited  with  the  aire 
of  certain  cases. 

During  the  attack  itself  very  little  is  to  be  done.  The  attack  generally 
ceases  by  self-limitation,  independently  of  any  remedies  employed.     Thoet' 
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cases  ia  which  the  attack  may  be  interrupted  by  a  pail  of  cold  water  or  the 
actual  cauter)'  are  probably  not  true  cases  of  catale[)3y.  In  the  majority 
rf  cases  the  use  of  the  faradic  brush  or  the  actual  cautery  is  valueless. 
Pressure  over  the  Bupraorbital  foramina,  as  well  as  over  the  ovaries  in  female 
patients,  may  be  tried.  In  a  ease  of  Striibing*s,  botti  manipulations  were 
tapolile  of  iut^rruptiug  the  attack  temporarily. 

All  that  we  can  do  is  to  keep  up  the  nutrition  of  the  patient,  making 
U8e  of  the  stomach-tube,  if  necessary. 


MTOTOI^IA    COJSTGEFITA. 

(THOMSEN'S   DISEASE.) 

Definition.— This  discfise,  which  is  named  after  the  physician  who,  him- 
aelf  afflicted,  fii*st  attracted  general  attention  to  it  by  his  thonHigh  descnj>- 
tion,  is  a  peculiar  dis<irilcr  of  the  vokmtar}-  movements,  characterized  by  an 
inhibition  of  these  movements,  due  to  a  stiffness  and  tension  of  the  muscles, 
aad  occurring  particularly  after  a  period  of  inacti \ity. 

History.— In  1876  the  disease,  as  it  occurred  in  himself  and  in  fimr 
generations  of  his  family,  was  first  described  by  Dr.  J.  Thomsen.  Twenty- 
three  cases  occurred  in  this  family.  The  title  employed  in  his  description 
was  "  Tonic  sjiasms  In  voluntarily  moved  muscles."  The  only  references  to 
this  class  of  casi'S  which  can  be  found  prior  to  1H7C  arc  one  by  Sir  Chnrles 
Bell  and  another  by  Leyden.  Since  Thomseu's  publication  repoi'ts  of  simi- 
lar cases  have  been  received  from  nearly  all  countries.  Many  of  these  cases 
liave  only  certain  symptonis  in  common  with  the  afTcctiou  descrilxHl  by 
Thomsen,  while  others,  in  addition  to  the  characteristic  symptoms,  present 
phenomena  which  point  to  the  existence  of  central  nen'e  disorder.  The 
most  complete  publication  upon  the  subject,  alsf)  containing  an  analysis  of 
ihe  |>ositiveaud  doubtful  cases  publishetl  prior  to  188fJ,is  Erb*s  monograph 
on  Myotonia  Congenita.  The  number  of  csist^s  analyzeil  in  this  Ixiok  is 
twenty-eight ;  this  number  docs  not  include  the  cases  (twenty-two  or 
twenty-three)  occurring  in  ThomscnVs  own  tamily,  two  of  which  only  have 
been  described,  and  these  without  any  ulycctive  examination.  The  ixise  de- 
iCribed  by  us  was  the  twenty-ninth,  and  since  then  a  few  more  cases  have 
been  published.     This  uuiuIkt  includes  only  the  pure  and  typical  eases. 

Btiologry. — The  etiology  of  the  aflection  demonstrates  that  the  most 
important  factor  in  its  production  is  heredity.  In  the  majority  of  oases  it 
is  a  family  disi^so,  and  in  nearly  all  the  patlcuts  tlie  affection  was  noticxnl 
in  early  childhood,  as  soon  as  the  child  was  obliged  to  make  systematic  use 
of  its  muscles.  In  a  number  of  cases,  in  addition  to  the  preseuee  of  the 
flame  affection  in  other  meml>er8  or  in  collateral  branches  of  the  family, 
other  neuropathic  disorders  were  present. 

Thus,  M'c'idmann  gives  the  histon^  of  a  patient,  of  whom  one  brother 
Vol.  IV.-80 
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was  epileptic  and  aoothcr  had  died  in  cousfquence  of  a  meningitis ;  Knud 
Pontoppidan  descTilx?s  a  oMni  in  whose  family  numerous  neuroj>atluc  dis- 
orders %^'ere  found ;  and  in  the  family  of  a  |>atient  of  Bernbardt's  a  nomber 
of  consanguineous  marriages  had  cxjcurred. 

MaJes  seem  to  be  more  frequently  affected  than  females.  Of  the  in- 
fluenee  of  other  causes,  partieukrly  psychic  emotion,  we  know  little :  casw 
have  been  described  by  Seeligraiiller,  Petere,  and  Engel  in  which  the  origin 
of  the  aifection  is  ascribed  to  fright.  Engel's  case  is  probably  not  a  genuioe 
case  of  Thomsen*s  disease.  Climate  and  country  may  have  some  influcnop 
upon  its  production ;  the  affection  appears  to  be  more  common  in  Scan- 
dinavia and  Germany  than  in  France  and  England,  and  is  exceedingly  rare 
in  America. 

Pathology. — Autopsies  do  not  exist.  In  a  nnmW  of  cases  pieces  of 
muscle  have  Ijcen  either  excised  or  removed  by  the  haqxHin  iiifra  vUam. 
Thus,  microscopical  exanii nations  of  muscle  were  made  by  Pon6ck,  Petraoe, 
Jaciisiel-Grawitz,  Kuiid  Pontopjjidan,  Rieder,  Erb,  and  ourselves,  but  by 
all,  with  the  exception  of  Erb  and  ourselves,  with  purely  negative  results. 
Erb  found  tfic  changes  in  the  muscles  to  consist  of  an  enormous  hy|ier- 
trophy  of  all  fibix^s,  and  great  prulileratiou  of  nuclei,  with  altered  apjicar- 
ance  of  the  minute  structure  (indistinct  transverse  striation,  homogieoeoas 

Fig.  1. 
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Uyotrmta  congenita.    Quadriceps  femoris.    Tr»Diyenea«ctl9n.    X  SIXL 

appeamncc  on  transverse  section,  formation  of  vacuoles  in  the  fibre).    In 
addition,  a  slight  increase  of  the  perimysium  is  noticeable.     (Fig.  1.) 
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In  addltiou  to  thi^se  jKiints  emplmsizecl  by  Erb,  we  were  able  to  de- 
raoustratp  annthcr  change  which  is  ex(x^ingly  charactmstic  This  is  the 
dlf^tinet  division  of  the  fibre  ioto  angular  fields,  varviug  in  size,  and  similar 
to  the  taintlv-indicate<l  Cohnheim's  fields  of  normal  muscle.  The  splitting 
up  of  the  fibre  van  in  many  plact^  Ijc  ti-acetl  into  extremely  mrmite  fields, 
and  in  many  instauces  is  so  well  markefl  tliat  comparatively  wide  ga[is  are 
\nsible  between  the  angular  fields.  Almost  everywhere  ti-aiLsverse  sections 
show  (with  liigh  powers,  1200)  a  lack  of  continuity  between  the  groups  of 
sarcoua  elements.     (Fig.  2,)    T!ie  threads  of  protoplasm  which  normally 

Fio.  2. 


Myotonia  congenila.    Qumlrlceiiij  fcmorls.    Trauf,verse  seotjou  of  &  muscle-Jlbr©.    X  1300. 

connect  the  sarcous  elements  among  themselves  are  almost  everywiiere 
broken.  In  the  normal  slits,  corresponding  to  tJie  boundaries  of  the  sareo- 
pla-^ts,  as  seen  in  longitudinal  secrtiou,  no  protoplasmic  connections  are 
visible.     (Fig.  3.) 
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Microscopically  as  well  as  clinically,  therefore,  Thomsen's  disease  ap 
pears  to  be  an  affection  of  the  muscles  alone.  That  the  disease  is  a  con 
genital  malformation  of  the  muscular  tibi^s  is  proved  by  the  aagmentn 
size  of  each  iudividual  fibrt^  and  by  an  increase  in  number  of  nuclei  am 
in  the  breadth  of  t!ie  i>erimysium.  It  is  obvious  that  a  considembly  large 
number  of  enibn^onic  earcoplasts  must  have  entered  into  the  constructioi 


Fto.  8. 


Ecgmeut  of  a  tauecle-Qbre  from  uiyotouia  coagcnita. 
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quadriceps  fvuiOf  Ls,    LuDgitudimi 
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of  each  individual  fibre  than  is  the  case  in  normal  development. 
muscle  necessarily  has  a  considerably  larger  numl>er  of  sarctius  elemeofc 
or,  wliich  is  synonymous,  more  contractile  matter,  than  a  normal  muscT^ 
and  therefore  the  contraction  of  8uch  a  muscle  is  more  liable  to  becotijfl 
exaggerated,  or,  to  u»e  another  expression,  tetanic.  This  is  seen  under  the 
microscope  in  the  form  of  cliistei's  of  sarcims  elements  aggregated  to  a  ciWe 
contiguity.  In  normal  niuscle  the  motor  nerves  are  known  to  tcnnina**' 
the  form  of  pktc*s  beneath  the  sarcolemraa,  but  u|X)n  the  surface  o£^  ^ 
muscle-fibi*e.  Tlie  continuity  between  the.*^  motor  end-plates  and  the  ^^ 
cent  sarcous  elements  is  established  by  delicate  threads  of  protoplasm. 
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oontrnulty  throughout  the  muscle-fibre  is  preserved  by  sueh  filameuts  inter- 
connecting all  the  sari'ous  elements  in  every  ilirei'tion.  We  can  thus  eou- 
mve  how  the  nerve-impulse  is  tmnsiuitted  iVoiu  the  motor  nerve  to  the 
lorminal  plute,  thence  into  the  adjftwnt  sareous  elements,  and  finally  into 
the  cnntractile  partieles  of  a  mus^'le. 

In  Thomsen's  disea.se  the  motor  uePk^es  and  motor  end-plates  do  not 

«liow  any  deviation  from  the  normal,  so  that  the  nerve-impulse  is  trans- 

-mittwl  into  the  mnsele-fibre  in  the  siime  matiner  as  in  the  normal  condition. 

The  Pfsult  of  this  reception  of  impulse  will  be  a  contractiou,  which,  ea- 

Jpecialiy  after  a  certain  rest,  will  be  a  hypereou traction,  or,  rather,  tetanus. 

"^his  tetanus  lea*!^  to  an  agglomeratiou  of  a  certain  number  of  sareous  ele- 

Jfcjonts,  with  a  bauk  in  the  continuity  of  the  ctmtraeted  clusters.     In  conse- 

"^ueiice  of  this  tetanus,  the  nervc-influeuce  is  inhibited  for  so  long  as  the 

'iSetanus  lasts.     After  the  la|ise  of  a  few  seconds  the  tetanic  contraction  will 

^Subside,  the  continuity  between  the  hitherto  separated  groups  of  sareous 

•^■elements  will  bet^ome  i-e-established,  and  the  pn*jKigation  of  nerve-in Hiieace 

"^»ri]l  be  again  i"endered  possible.     We  can  thus  underetand  the  peculiar  re- 

-^action  of  tiie  muscles  to  the  various  stimuli  when  applied  diivctly  to  tiiem ; 

^^iit  why  the  muscles  should  react  dilfcrcutly  to  iudirect  stimulation  is  still 

^nexplicahle. 

Symptomatology'— The  disease  is  characterized  liy  an  inhibition  and 
•^Awkwardness  of  voluntary  movements,  occurring  particidarly  after  a  period 
^Cjf  rest,  gra<lual]y  disappesiriug,  and  rematuing  abst^nt  as  long  as  the  exertion 
^45  continued.  The  peculiarity  is  already  noticeable  in  cliildren  wlieu  they 
^^5r&t  begin  to  play  ;  they  are  awkward  in  their  niovenients  and  cannot  com- 
;^3ete  with  their  playmates  in  such  gamts  as  recpiire  full  and  rapid  control 
^^f  the  muscles. 

Subjectively,  the  affection  consists  in  an  inhibition  of  the  rajiid  and 
;t>r(>nipt  execnUion  of  all  voluntary  movemeutj?,  in  con.sa[uenee  of  a  stiffness 
^iid  tonic  8|msm  oociurriug  in  the  muscles.  After  a  |x?nod  of  rest,  upon 
^uy  exertion,  the  si>asm  will  Ije  at  its  height:  the  muscles  are  then  com- 
I>letely  stiff,  ami  movements  can  be  executinl  only  with  the  grt^atest  diffi- 
csulty,  if  at  all  :  thus,  in  our  jiatient,  if  he  while  running  aoeidentally  etubljcd 
i^is  toe,  tlie  entire  Ixxly  Ixxmnie  stiff,  he  fell  to  the  groiuid,  and  was  then  im- 
Hble  to  arise  until  the  s|jasm  had  passed  away.  The  spasms  always  pass 
off  soon,  and  during  the  intervals  the  patients  do  not  differ  from  healthy 
persons.  Thus,  a  patient  who  upon  getting  out  of  bed  in  tlie  morning 
Cannot  walk  at  all,  on  awount  of  the  R])asm,  will  after  repeated  attempts 
Suot^ed  in  making  a  few  steps,  and  will  then  be  able  to  walk  for  hours 
without  any  trouble ;  the  next  period  of  rest  will,  however,  again  bring  on 
th*'  simsm.  Various  grades  of  severity  ar-e  fnunil  in  various  patients.  Gen- 
erally, all  the  voluntary  muscles,  with  the  exce|)ti<m  uf  th<»se  of  tlie  lace, 
toDgae,  and  eyeballs,  are  thus  affectwl ;  in  our  cjise  these  muscles  did  not 
diflfer  from  th(>se  of  the  rest  of  the  ImkIy.  Certain  influences  seem  to 
iucrttase  the  severity  of  the  symptoms, — above  all,  long-continued  rest,  even 
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standing  ;  cold,  cold  baths,  aod  also  gn^at  heat,  will  j>rocluoe  this  result. 
Of  great  ini|Mjrtanw  in  the  prodnction  of  the  sjjasm  ai«  psychical  ex- 
citement, suddt'u  fi'ij^ht,  snddeu  scusorj  impressions,  as  a  false  step,  etc 
Moderate  active  exercise  tends  to  ameliorate  the  condition  of  the  patiema. 
In  every  other  %vay  they  ap}iear  utjrnial  ;  no  other  symptoms  of  nervous 
disorder  are  ever  present ;  mitrition,  etc,  is  perfect.  Objectively  we  fiu<l 
disordere  present  which  also  are  entirely  confined  to  the  voluntary  motor 
system.  The  muscles  show  an  increase  in  size,  in  most  eases  a  tridy  athletic 
development ;  the  force  uf  the  muscles  is,  however,  always  lesri  than  their 
size  would  lead  us  to  suppose.  Fibrillaiy  twitehiugs  or  disoniere  of  sensa- 
tion are  nut  present.  The  teudnu  reflexes  are  generally  normal,  somctimee 
reduced,  and  even  vary  at  dtfterent  times  iu  one  and  the  same  patient. 
Petiiliur  changes  in  the  mechanical  and  electriml  exeital>ility  of  the  mnscles 
are  found,  which  have  been  summed  up  by  Erb  imder  the  name  of  myo- 
tonic reaction  (My.R.)  The  mechanical  excital>ility  of  the  nerves  is  noraud, 
that  of  tlie  muscles  is  increased.  In  our  case,  a  bluw  with  the  |X'rcUi*iiou- 
iMimmer  prodiicetl  a  slow  contraction  of  the  irritated  fibres,  they  remaining 
contracted  and  forming  a  distinet  groove  in  the  muscle,  which  la5te*l  frum 
twenty  to  forty  seconds.  Tlie  faradie  excitiibility  of  the  nerves  is  also 
nomial,  that  of  the  muscles  is  increased  aud  altei-ed.  Here,  also,  a  slow, 
tonic,  j»ei*sistejit  contraction  occui's.  Yvry  strong  currents  produce  per- 
sistent cuntractJous  from  both  nerve  and  muscle.  Single  opening  sliocks 
always  pnjduee  quick,  lightuing-like  eonti'actions  from  nerve  and  muscle. 
The  galvanic  excitability  of  the  uerves  is  normal,  while  the  muscles  show 
an  increased  excitability  with  qualitative  change.  The  kathodal  ekisure 
contraction  aud  anodal  closure  contiiictiou  are  about  equal,  or  tlie  A-C.C, 
is  stronger  than  the  K.C.C.  Marked  local  furrows  and  depressions  :uv 
formed  under  the  excitation  electrixle.  Erb  in  his  cases  noted  ondulatoiy, 
rhythmical  contractions  moving  from  the  kathotle,  where  they  originated, 
to  the  anode,  where  they  ceasetl.  These  contnicrtions  followed  each  other 
'*like  the  waves  of  water  produi-ed  by  a  falling  stontu"  In  our  patient 
they  were  at  no  time  ohservetl. 

Diagnosis. — The  diagnosis  uf  the  affection  now  presents  no  difficulty, 
on  account  of  the  characteristics  of  tlie  "  myotonic  reaction  :"  as  far  as 
known,  no  other  atTi."ctiou  gives  u  similar  result  to  electrical  examination. 
Simulation  can,  its  Erb  puts  it,  always  be  detected  by  a  few  blows  with 
the  jierciission-hammer  and  a  few  anodal  and  kathodal  closures  with  the 
galvanic  curn'ot. 

Treatment  and  Proernoeis.^ — No  treatment  seems  to  exert  any  influenoe 
upon  the  aifectiou.     Patients  iu  time  learn  to  avoid  certain  influeiKi?s, 
as  cold,  damp  air,  psychical  excitement,  ett.*.,  and  to  encourage  oihcR, 
active  muscular  exercise,  and  are  thus  enahletl  to  Icsid  a  fairly  comfortal 
life.     The  affection  lasts  during  the  entire  life  of  the  jiaticnt^  and  dceuli 
when  it  occurs  is  due  to  some  other  affection. 
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EXOPHTHALMIC  GOITRE. 


By  JOHN  K.  MITCHELL,  M.D. 


The  variety  of  names  which  have  been  given  to  this  affectioD  sioce  iu 
comparatively  recent  recognition  shows  the  uueeiiaiiity  in  which  stndeuU 
have  remained  as  to  its  pathology.  Exophthalmic  goitre,  Graves's  or  Base- 
dow's disease,  Cachexia  ejcophthalniiea,  Tachycardia  strumoea,  Exophthal- 
mos  antemicns,  are  but  a  few  of  the  titles  bestowed  upon  a  oolleetion  of 
symptoms  now  usually  regarded  as  nervous  iu  their  origin. 

To  the  perfect  picture  of  exophthalmic  goitre  three  cardinal  symptoms 
ai'e  necessary, — enlargement  of  the  thyroid  glaud^  palpitation  of  the  heart, 
and  proniiuence  of  the  eyeballs. 

Yet,  as  Trousseau  has  pointed  out,  one  of  these  may  be  wanting,  and 
still  the  diagnosis  be  easily  made  if  the  others  arc  present.  The  one  most 
commonly  absent  is  the  exophthalmos,  as  in  the  case  detailed  on  page  957. 

History. — Stjukes,'  who  himself  addtil  much  to  the  knowledge  of  this 
affection,  attributes  to  Flajani  (1800)  the  observation  of  the  coincident 
occurrence  of  cardiac  trouble  with  swelling  of  the  tliyix)id  glimd.  But  the 
"Clinical  Lectures"  of  Graves^  of  Dublin  in  1835  introduced  a  more 
accurate  and  extended  description,  and  Basedow'  in  1840  insisted  for  the 
first  time  upon  the  diagnostic  imjxirtancc  of  the  three  chief  symj)toms, — ^pal- 
pitation, exophthalmos,  and  glandular  enlargement.  The  malady  has  been 
studied  with  good  results  by  Chai-eot,*  Von  Graefe,*  Trousseau,*  and  others. 

Btiologry. — No  defined  cause  is  known,  but  many  things  seem  to  act 
pi'edisposingly.  Of  the  first  importance  is  sex.  Trousseau  quotes  from 
Withuisen^  fifty  cases,  of  which  but  eight  were  males.  Ross*  says  "it 
affects  tlie  fcjnale  twice  as  often  as  the  male  sex  ;"  but  this  is  a  proportion 
of  males  far  gi-eater  than  that  of  most  observers.     In  seven  cases  tabulat4xl 


*  Dis^isea  of  the  Heart  and  Aortn,  Dublin,  1863. 

*  Clinical  Lectures,  Dublin,  1836, 
'  Basedow,  Ca^jper's  Wochcnschr.  f.  d.  gos.  Hoilk.,  No.  13,  1840. 

*  GaKotte  Miklicale  de  Paris,  1856. 
«  Archiv  f.  Opbthalmologie,  Bd.  iii.,  1857. 
■  Gazette  M6dicale  de  Pnris,  18(J2;  Clinique  MWicalc,  1865. 
'  I  have  been  unable  to  verify  this  reference. 

*  Disease*  of  the  Nervous  System,  London,  1883,  vol.  i.  p.  709. 
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IqpVon  Graefe  but  one  was  a  male.  Dr.  A.  A,  Eshnpr*  has  collected  two 
Iwndred  hikI  tweiity-st'VL'n  cases, — iurty-two  males  and  one  hunJrcxl  and 
eighty-five  females.  Of  seven  cases  wLieli  I  have  observed  my  self,  uoue 
were  in  men. 

Stokes  thought  tliat  the  diseajse  never  occurred  before  puberty,  but  since 
his  time  many  undf->ubte<l  eases  have  been  observed  in  children,  though  the 
average  age  of  occurrence  in  Dr.  Eshner's  tiible  was  between  thirty  and 
thirty-one.  Hawker'  relates  a  case  in  a  girl  of  six  years;  Pep]XT^  has 
rpported  *'a  fully -developed  case'*  in  a  girl  of  ten  years,  Sol  brig*  in  one 
of  eight,  and  Trousseau  *  had  a  patient  aged  fourteen  years, 

Hertdity  seems  to  )>lay  but  a  small  j>!irt,  if  any,  in  the  pnxVuctiou  of 
the  disease :  in  the  case  of  Hawkes  the  father  is  said  to  have  sttfleriH^l  with 
the  same  atfeetion.  The  establishment  of  the  menses  in  girls,  espwially 
if  there  be  difficulty,  sueh  as  dysmenorrhrea  or  irregular  flow,  is  of  im- 
portance, and  the  tmuhle  is  of  frequent  oreurrence  in  female  cJiildren  at 
this  time.  The  amemia  and  chlorosis  which  are  seen  so  often  about  this 
period  have  also  an  impirtant  share. 

Insanity,  epilepsy,  and  hysteria  arc  Boraetimes  associated  with  exoph- 
thalmic goitre.  Graves  even  suggests  that  fflobns  hifHt^'rki(8  is  due  to  a 
{Mffitng  swelling  of  the  thyroid  gland.  Long-cfintinuefl  mental  strain, 
oxiety,  and  mcutal  excitement  act  also  as  causes.  It  is  said  that  the 
diaeise  has  a])j>earcd  suddenly  after  violent  emotion. 

Of  still  greater  moment  is  the  history  of  a  tendency  to  nervous  affec- 
tions in  the  family  of  tlic  patient 

Patholofiry. — Important  ehanges  in  the  cervical  portion  of  the  syni- 
iiathetic  nerve  and  the  lower  cervical  ganglia  have  been   found  in  several 
cas(«  examined  post  nictrtem.    A  diminution  of  the  nerve-elements^  tttgether 
v**ith  an   iuerea.se  of  the  ennncH'tivc  tissue,  enlargement  and   inflammatory 
alterations  in  the  middh'  and  lower  cervieal  ganglia,*  and  great  increase  of 
oobncetive  tissue  about  the  cervical  sympiithetic,  have  been  observ^ed.    Other 
^odenti*  have  faiUxl  to  find  any  marked  changes  in  the  nerves  or  ganglia,^ 
\^arious  alterations  in  tlie  heart,  true  hypertrophy,  jwussive  dilatation,  in- 
sufficiency of  tlie  valves,  fatty  changes  in  the  muscular  fibre,  have  all  been 

The  enlargement  in  the  thyroid  gland  is  usually  general,  though  the 
Hght  side  is  slightly  more  aflfected  in  many  cases.  The  hyiwrtrophy  is 
tiever  so  extreme  as  in  onlinury  bronchoeele.  The  arteries  are  dilated, 
cixioked,  and  anastomose  freely ;  the  veins  are  varicose.     In  some  of  the 


>  JeflTertWTi  Medical  Collogo  Prize  Essay,  1888. 
»lAncet.  1861,p.  180. 

•  Transnctiotia  nf  the  Medical  Society  of  PennsylvaniB,  vol.  xii.,  1879. 

•  Zdt^c.-hrifl  f.  PsTchiatriR,  1870. 
»  Gazette  Mp^lioale  tl«  Paris,  18H2. 

•  Peter,  Gtt/etlo  HulxlomadaJre,  1864,  p.  180^ 
T  Jaccoud,  PaLhol>>gie  Interne. 
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autopsies  they  have  been  found  almost  obliterated  and  reduced  to 
fibrous  cords. 

The  glaudular  tissue  ia  sometimes  itself  increased  j  in  the  later  stageB  it , 
has  undergoue  a  retrograde  cirrhotic  chaugc.     The  cells  am  healthy  or  O^H 
tain  oysts  filled  with  gelatinous  matter.    lo  the  orbit  the  intraorbital  tissflP 
are  found  in  ao  hy^K^rtropliiod  eonditiou,  the  deposit  of  iidijxjse  tissue  usu- 
ally great,  the  veins  enlarged  and  overfull.     Atheroma  of  the  ophthalmic 
artery  is  often  present. 

In  this  confusion  of  results  the  j>athological  anatomy  remains  somew 
doubtful.  It  has  been  asserted  that  the  increased  rapidity  of  heart-a 
is  produced  by  irritation  of  the  accelemtor  nerves  iu  the  sym]>atheti^ 
Othci's  hold  that  the  swelling  of  the  glaod  and  the  protrusion  of  the  eye 
are  both  due  to  paralysis  of  the  vaso-mtitor  portions  of  the  same  nervT ; 
and  here  it  must  be  agretnl  that  Koss  is  right  iu  saying  that  it  is  a  some- 
what straeiieil  interpretation  to  assume  that  one  set  of  fibres  Ls  irritated  by 
the  same  lesion  that  has  paralyzed  another  set.  He  himself  offers  the  not 
very  much  more  satisfactory  suggestion  that  in  perii>heral  nerves  both 
paralysis  and  irritation  sometimes  happen  from  the  same  cause  iu  one  ner 
as  mav  be  the  ease  in  a  neuritis. 

But  the  whole  subject  is  in  too  vague  a  state  and  offers  too  many  ci^nt 
dictions  for  us  to  do  more  than  mention  tlicse  ditferrng  ol>servatious,  wait 
for  further  investigation  to  settle  definitely  the  pathology  of  the  aflPectioi] 

Symptoms,— The  disea.sc,  usually  slow  and  chronic  iu  its  onset 
nuMiiug  a  long  coui-se,  may  \k*  acute  Wh  iu  development  and  in  disapp 
ance.      Tliis  hapiiens  in   tliose  cases  where  great   excitement  or  viole 
emotion   has   been   the  cause.      In  Sol  brig's  case  (referred  to  above)  the 
patient  had  entirely  rea^veretl  in  ten  days,  ^M 

BefiH-e  auy  external  appearances  of  the  disease  can  be  seen,  the  patie^F 
is  irritable,  hysterical,  and  complaining  often  of  jwilpitation,  shortness  of 
breath,  flushing,  and  choking  sensations.     On  examination,  the  pulse  is 
found  grratly  hastened,  bejiting  100  or  120  times  iu  a  minute  in  the  less 
severe  eases,  and  iu  the  worse  ones  too  fjLst  to  be  count^'d.     On  study im^ 
the  chesty  it  will  l>e  found  that  the  area  of  visible  cardiac  pulsation  is  f^M 
creased  ;^  tbe  arteries  Wat  vi(jlcntly  at  tlie  base  of  the  nock,  and  an  epigastric 
pulsation  is  seen.     On  percussion,  the  piwcoixiial  didness  is  generally  found 
more  extended  than  is  normal ;  and  on  auscultation,  a  soft;  blo^ving  murmur 
at  the  ba.^e  of  the  heart,  distinctly  transmitted  into  the  carotid,  and  some- 
times into  the  thyroid  arteries,  is  heard.     Next  in  order  is  the  app 
of  thyroid  swelling,  though  it  may  precede  the  development  of  ]mlpitatK 
Tlie  right  side  is  slightly  ofteuer  enlarged  than  tlie  left;    both  may 
e<paally  swollen,  or  the  overgrowth  may  be  markedly  greater  in  one  k 

^Soe  ako  Bn>wn-Stiquardj  Lancet,  vol.  i.,  1875,  who  hfti  orttficially  produced  exo 
tbatmoa  m  uniniuls;  Btxlducrt,  Biilk'tin  de  la  SocietS  de  Medeciae  de  Gand,  16 
Eulynbenr,  Ziemssen'A  Cyflopa?dia. 

*  Trousseau,  Cliaique  M^icale,  tome  ii. 
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tliflD  in  the  other.     The  tumor  is  soft,  piilsatiug,  and  a  thrill  like  that  of 
an  aneurism  is  ooramiinicattd  to  the  hand  on  twiidiiug  it. 

Exophthalmos  comes  last  in  the  order  of  otrcurrciiee,  aud  may  vary 
from  a  mere  prominence  of  the  eyeballs  to  a  degree  of  protrusion  so  great 
that  the  eyelitl?  are  unable  to  close  at  all  and  ulceration  and  doitructinn  of 
tlnH'<)rnea  rejsult.  The  apj)earanee  given  by  the  staring  unwinkiiif,' eye  is 
very  strange,  aud  ha»  even  caused  the  i>atient  to  be  supposed  insane.^  A 
fiijjn  first  pointtMl  out  by  Vou  Graefe*  is  of  very  great  importance  in  the 
early  reeognittou  of  tlie  disease.  On  rolling  the  eyeball  downward,  the 
opper  lid,  which  in  ht^th  moves  in  perfect  accoi*d  with  it,  follows  tardily. 
In  exophthalmos  mechanically  brought  about,  as  by  tumoi-s,  this  does  not 
oocur.  This  would  seem  to  pjint  to  the  sympathetic  nerve  as  a  partial 
caiiae  of  tlie  protrusion,  since  Miiller  has  pn^vetl  that  the  smooth  muscular 
fibres  of  the  upjier  lid  receive  their  innervation  from  the  sympathetic. 
The  symptom  is  not  invariably  present,  but  Von  Gi*aefe  has  seen  it  with  a 
very  trifling  degree  of  exophthalmos. 

With  the  ophthalmoscope,  according  t^>  Becker,  the  retinal  arteries  are 
seen  increased  in  size  and  pulsate  visibly. 

The  order  in  whi*'h  these  three  sympttmis  are  here  given,  jmlpitation, 
thyroid  swelling,  exophthalmos,  is  that  in  which  they  commonly  occur,  but 
the  rule  is  not  without  excerptions,  and,  as  has  already  lieen  said,  cases  are 
often  seen  in  which  one  of  the  three  signs  is  entirely  absent. 

Some  observers  have  noticed  slight  increase,  others  slight  decrease,  of 
bodily  temijemtnre  in  the  course  of  the  disease.  In  my  own  cases  a  slight 
rise  of  tcm|w^rature  has  Ijccu  always  prestuit. 

Treatment. — In  former  days  the  chief  remedies  against  the  disease 
were  quinine,  iron,  and  other  tonics,  on  the  theory  of  its  tiiuse  Ijeing  in  the 
aaseraic  state  of  the  sniferer;  nor  should  such  means  be  neglected.  Many 
men  have  pirnictl  llieir  faith  tn  many  drugs:  heart  tonics  and  heart  depres- 
sants, digitalis,  veratrum,  lielladouna,  aconite,  itnliue  and  its  compounds, 
bromide,  arsenic,  if-c,  and  hydrotherapy,  have  all  btn^u  vauut<Hl,  and  may 
indeed  all  l>e  useful.  Troufjseau  asserts  that  ifxline  increases  all  the  symp- 
toms, and  recommends  digitalis  and  ice-bags  locally  applied  to  the  goitre 
and  to  the  eyes.  Recent  writers*  have  fduud  tincture  of  strophaothus  of 
ose.  Dr.  J.  D.  Ely*  diinks  that  he  has  cured  cases  with  tincture  of  Phy- 
tolacca d€<caudra. 

The  indications  would  .«*^em  to  be  to  decrease  the  jwdpitation  by  re- 
moving any  exlcrual  causes  which  may  jinMluce  or  add  to  it,  to  improve  the 
nutrition  shonhl  the  ])atient  be  anaemic,  and,  while  thus  treating  the  symj)- 
toms  which  cause  distress,  to  endeavor  to  reach  that  which  is  prolmbly  the 
original  cause  of  the  disease  by  improving  or  altering  from  its  morbid  state 


» OmTM.  »  Deutsche  Klinik,  l&A,  p-  168. 

■  Btx>wet,  Journal  of  the  Atnerican  Medical  A««*XMiitioii,  xK,  1886.     Tlie  author  laya 
IcMai  strcM  on  th«  moru  irnpuruint  part  of  hu  ireatmeat, — gaJvaaism  to  the  sympathetic. 
♦Medical  Age,  April  10,  1888. 
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the  s^-mpathetic  nerve.  The  first  eod  may  be  best  gaiued  bv  present 
avoidance  of  exertioiij  and,  so  far  as  may  be,  of  excitement.  In  bad  casc« 
it  is  well  to  put  the  patient  to  bed  for  a  time  while  carrying  out  other  treat- 
ment. The  sick  person  should  avoid  entirely  the  ascent  of  steps.  A  supine 
position  for  some  hours  during  the  day  should  be  insisted  upon.  Mean- 
while, tincture  of  strophauthns  iu  small  and  fit^jueot  doses  may  be  given, 
and  the  effect  very  carefully  watched.  Ice-bags  to  the  eyes,  to  the  goitre, 
about  the  base  of  the  neck,  and  to  the  wrvital  spine  should  be  applied  for 
as  long  as  the  jiatieut  can  Imjslv  ihem,  several  times  in  the  day.  This  is  a 
remedy  which  may  be  dangerous  in  persons  'vWtb  weak  heait**,  and  must 
also  be  watched. 

I  have  over  and  over  seen  excellent  results  from  the  bold  use  of  tinctnre 
of  stropFiauthus,  usetl  at  first  with  caution,  the  jiatient  being  kept  at  absc»lute 
rest,  under  milk-diet,  and  loeally  treat <.»d  l>y  galvanism,  as  below  described, 
and  by  the  use,  twice  daily,  of  thorough  massage  of  the  eyeballs  and  the 
throat.  This  latt<^r  means  is  followed  by  niurketl  and  immediate  lessening 
in  t!ie  circumforenee  of  the  neck. 

Mijst  impoitant  and  most  useful  of  all  is  the  galvanic  current.  This  ia 
best  applied  as  suggested  by  Eulcubci'g :'  one  jxjle  over  the  cervical  sym- 
pathetic, the  other  over  the  Inxly  of  the  heart.  Eulenljerg  recommends 
that  the  negative  pi^le  l)e  placed  over  the  nerve  in  the  neck,  on  either  side 
alternately,  or,  better,  with  a  (flvkh-d  ekdrotJe  over  lx»th  nerves  at  once. 
This  has  decidedly  the  most  influence,  but  I  have  not  been  able  to  see  that 
there  was  any  choice  as  to  the  direction  in  which  the  curi'^»nt  shuidd  |>as8. 
With  either  the  positive  or  t!ie  negative  electrode  pixissed  firmly  down  at 
the  base  of  the  neck  in  the  worst  case  which  I  have  seen,  the  pulse,  which 
bad  been  l>eatiug  at  125  or  130,  would  drop  in  a  few  minutes  to  98.  The 
treatment  must  Ik*  persisted  in  for  a  long  while.  It  may  l>e  weeks  before 
any  improvemeufc  apjiears.  It  will  probably  be  months  before  any  lasting 
gain  is  made.  The  current-strength  can  seldom  be  borne  greater  than  from 
two  to  three  milliamji<^res. 

Besides  the  rest  and  avoidance  of  excitement  already  spoken  of,  the  diet 
should  be  carefully  rt^gulatc^  ;  coflt»e  and  tea  should  be  omitted,  and  h'ttle 
meat  eaten.  If  possible,  a  countiy  life  should  lie  chosen.  Euleiiberg  also 
advises  a  course  of  chatylK^ate  waters,  such  as  those  of  Sch>\'aU 
Eurojie  or  the  iron  springs  of  Saratoga. 

The  exophthalmos  is  sometimes  so  great  as  to  need  local  treat 
Von  Graefe  suggests  painting  tlie  upper  lid  and  the  sjmce  between  the  eye- 
brows with  tincture  of  iodine,  the  inunction  of  ointment  of  the  iodide  of 
potash,  wet  compresses,  and  even  in  extreme  cases  tarsorrhaphy.  It  is  not 
likely  in  young  patients  that  the  exophthalmos  Wi>uld  be  sufficiently  great  to 
call  for  so  severe  a  measure,  but  Von  Gi*aefe  has  done  the  operation  in  older 
persons,  and  Drs.  Levis  and  RoWrts  have  performed  it  in  this  country. 


1  Ziemaun'd  Cyclo] 
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The  following  notos  from  tho  pase-book  of  the  out-patient  dei>artmcii^ 
of  the  Philadelpliia  Jnfiriuary  for  Nervous  Diseases  present  an  example 
of  the  kind  of  cases  mentioned  above,  in  wliieh,  while  one  of  the  eaKlinal 
sj-mptonis  was  absent,  there  could  yet  be  no  donbt  of  the  diagnosis.  They 
are  printed  by  jiermission  of  Dr.  Wharton  Siukler,  in  whuse  elinic  they 
were  taken. 

L  A*,  aged  14.  An  excellent  personal  and  family  history  was  given,  the  patient's 
wrn  hMlth  having  been  perfect  until  about  one  year  since,  when  she  flrst  had  slight  inen- 
»tnj*tion.  At  alx>ut  the  same  timu  she  noticed  a  nvpidly-incrt-aamg  sh<>rt7ieps  of  breuth  on 
terv  jlight  exertion.  The  menses  were  irregulur.  The  girl  was  unusually  irritable  and 
nervous.     After  ^ime  raonthfl  a  slitjht  swelling  of  the  thn>at  appeared. 

When  bmught  to  the  clinic  »he  bad  a  puL^o  of  120,  a  blowing  murmur  heard  in  the 
■rteries  of  the  neck  and  over  the  body  of  the  heart,  much  increast^d  by  iho  slightest  exer- 
ci»e,  Tlie  tumor,  which  was  decided  but  not  verj^  large,  was  perfectly  bilateral,  soft  and 
pulsatile,  and  communicated  a  marked  thrill  to  the  hand.  No  exophthalmos.  Sho  was 
ori««i  (fftlvani.-m  to  the  fyinpathetics  three  times  a  week.  After  a  few  applifations  it 
WM  note»l  that  within  two  or  three  minute*  after  the  current  begun  to  past  the  pulse  fell  to 
10^.  Persisting  with  the  treatment,  a  still  more  marked  improvement  took  place,  and  at 
'tie  prtetnt  tinie  the  proniise  for  a  permanent  cure  eeems  bright.  Her  general  condition  ia 
»l»o  ga-atly  better  under  an  ordinary  tonic  treatraeut. 
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DEFINITION    AND  GENERAL  CONSIDERATIONS. 

Hysteria  will  be  roiisidored  as  occurring  iu  children  before  the^ 
of  puberty.    In  the  "  Araoi'iean  System  of  Practical  Alccliciuc'*  is  a  ger 
discussion  of  the  affection  by  the  writer,  in  wliioli  juvenile  hy.siteria  is  no! 
neglected,  bnt  it  will  liere  l>e  treated  of  more  fully.  ^M 

In  eliildivn,  as  in  adults,  hysteria  maybe  defined  as  a  fnnrtional  ner^B 
disease,  ehanieterized  by  special  syniptonis,  any  or  all  of  which  are  related 
iu  vanr'ing  degree  to  abnormal  jTsyebieal  conditions.  Hysteria,  like  insanity, 
is  therefore  possible  wlien  the  mind  has  sufficiently  developetl  for  the  child 
to  be  atltH;ted  for  good  or  evil  by  its  environment,  and  cases  properly 
hysterical  have  been  observed  in  verj^  early  childhotjd.  Gillette^  ha 
porteil  a  case  of  hysterical  paralysis  in  a  girl  only  eiglileen  mouths 
Hysterical  hyfK'nestliesia,  neuralgia,  aphasia,  aplionia,  and  other  pbenomenii 
have  been  re(.'<jrdcd  almost  iu  infancy.  Alxirtive  or  incomplete  hysteria  ii 
more  common  in  boys  and  girls  l>efore  pulx-rty  than  is  the  fully-developed 
disease,  by  which  is  meant  the  affection  showing  various  grave,  correlateC 
phenomena,  such  as  severe  spasm,  hemiana^tlicsia,  amblyopia,  and  paresis 
The  neurosis  in  yonng  children  is  more  restricted  than  in  those  older,  ii 
acconlanee  with  their  smaller  capacity,  etlucatlon,  and  cxiwrlence.  Hysterii 
is  largely  a  disrasc  of  impulse  and  feeling,  and,  as  these  are  less  under  con- 
trol in  the  cliild  than  in  the  adult,  flitting  hysterical  manifestations  must  \h 
comnnin  at  an  early  age ;  but  even  the  gravest  form  of  the  disease  maj 
occur  in  childhood. 

Briquet,  ac<x)rding  t<)  Jacobi,*  states  that  twenty  per  cent,  of  his  caaei 
occurred  iu  children,  recording  eighty-seven  cases,  all  girls,  l>etween  fiv< 
and  twelve  years  of  age  ;  Araann  collected  sixteen  from  eight  to  fifteen  yean 
iu  a  total  of  sixty -eight  j  Althaus,  seventy-one  Mow  ten  years  out  of  eighl 
hundred  ;  Landonzy,  forty-eight  from  ten  to  fifteen  years  out  of  three  hun« 


^  New  York  Medical  Jouroul  and  Obstetricnl  Review,  1882,  vol,  xxvi.  p.  66, 
'  AmericttTi  Journfll  of  Obstetrics  and  Diseases  of  Women  and  Chitdren,  June,  I876i| 
vol.  fx.  No.  2,  p.  236. 
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dnxl  ami  fifty-one  j  and  Scanzoni,  f<Hn'  below  ten  years  ami  thirteen  Vxjtween 
ten  and  fifteen  years  ont  of  two  hundred  and  seveiitet" n. 

The  literature  of  hysteria  in  children  is  not  extensive.  A  lack  is  par- 
tlcidarly  to  be  observed  in  treati.^9  on  dist^ai^'s  of  children,  as  in  those  of 
Meigs  and  Pepper/  West/  and  others.  Hetuich^  considers  hysterical  affec- 
tions in  children  at  sonic  length,  Ashby  and  Wright*  have  a  short  but 
practical  chapter,  and  Goodhart*  reports  a  case  or  two  nndcr  the  head  of 
functional  nervous  disoniers.  More  attention  has  been  paid  to  the  subject 
l)V  ncurohigists  and  alienists.  Goor^et'  reeonli'd  observations  in  1824,  and 
cases  were  reported  by  Landouzy^  in  1846,  and,  as  above  mentioned,  by 
Brifjnet,*  wliose  great  work  on  hysteria  apjK^nnl  in  lHt5ft.  Jolly*  holds 
that  in  childhot)d,  lonj;:  before  pulierty,  well-niarked  hysterical  phenomena 
occur,  endorsing  the  opinion  of  Briquet  that  in  one-fifth  of  all  cases  the 
development  ofMiysteria  takes  place  before  the  twelfth  year.  Rosenthal '° 
believes  in  its  frequency  in  young  girls,  but  has  observed  only  two  instances 
in  boys. 

Articles  on  hysteria  in  children,  but  in  small  numlKT  comparetl  to  the 
immense  literature  of  the  general  subject,  lia\'e  appeared  in  German, 
French,  Italian,  English,  and  American  metiical  journals.  Among  Ger- 
man writci-s  the  sulijtH.l  has  liecu  discuisscd  by  Henoch,"  Sniidt/^  Mendel,^* 
Riegel,'*  Ilerz,^*  Riesenft4d.^«  Pukler,"  Engelsburg,'« and  Ilirschfekl'^  Cases 
bave  lK.-en  rcporttnl  by  Italian  observers,  as  by  D'Abnndo."  Bonrneville 
and  B'Oher**  in  1H«0  re]K»rtcd  the  case  of  a  young  boy  stricken  with  hys- 
t*.ro-epilfix*:y  offcriug  all  tlie  phenomena  manifested  by  a  woman  or  a  young 
girl,  and  as  early  as  1882  Charcot  *'  published  a  lectui-e  on  hysteria  in  young 


•  Prwticjil  Tn'iitisG  on  the  Diseases  of  Children. 
'  Diseii^e*  of  Itjfunfy  and  Clfiiklliood. 

'Lectures  on  Childivn's   Diseases,  translated  by  John  Thomson,  M.B.,  etc.,  New 
Sydcnhiim  Soeipty,  London,  1889. 

•  Discuses  of  Children,  Jf  inliral  and  Surgical,  London,  1889. 

•  Guide  to  Di^tnsei  of  Children,  wUt<'d  by  L.  Starr,  M  D.,  Philftdelphia,  1889. 

•  l»p  rHypfx-hnndriu  ft  de  Tllyirttrie,  1824. 

•  Truit^  r.ini|A>t  de  I'HyBt^'rie,  184G. 

'  Tmile  c'liuique  H  thoraiwutique  de  THystorie. 

•ZiciTis*«r»  Cyolopwdin  of  the  Practice  of  Mwiicine,  Amer.  ed.,  1877,  vol.  xiv. 

'•  Clin'tcfll  Treatise  on  Pi-ipases  of  the  Nervous  System. 

*'  Wieti.  Med.  rn-^^e,  1881,  xiii.  91G-918,  and  op.  cH. 
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boys ;  Bourneville  and  BoQiiaire '  also  have  reported  interesting  ob 
tions  on  hysteroepilepsy  in  a  young  boy,  the  case  having  l>een  cm 
hydropathy  with  gymua'^tics  and  internal  treatment.     Casaubon'in  18^ 
wrote  his  thesis  on  hysteria  in  young  ^xtys,  and  Peuzniez*  in  1885  his  ^ 
hysteria  in  children,  collecting  the  most  important  facts  on  the  subject. 

Among  Englisli  autliors  Wilks*  and  Gowers*  in  their  text-books,  and 
Thompson,"  Rolierts/  Barlow,'^  and    Springthorpe*  in  journals,  have  dil 
cus53ed  the  subject,     Wiile  American  authors  on  hysteria  in  children  half 
not  been  numerous,  some  of  the  jmpers  have  been  original  in  method 
treatment,  as,  for  instance,  those  of  Jacobi  ^  and  Shaffer.^'     Dessau,"  Ca 
reau/'^  (Tillette,'*  I^ce/*  Bemiss/'  and  Weir  Mitcliell "  have  recorded  int€ 
esting  observations. 

ETIOLOGY. 

The  old  classification  into  pre<li8ji>oRing  and  exciting  is  as  good  a  sul 
division  of  the  causes  of  hysteria  iu  children  as  any  other,  although  it 
sometiraos  difficult  to  separate  oue  of  these  classes  of  causes  fi\»m  the  othe 
Bad  education  or  tmiuiug,  climate,  swial  condition,  traumatism,  or  raastm 
bation  might  in  a  «»rtain  case  be  either  a  predisposing  or  an  exciting  cans 

Among  the  most  important  predisposing  causes  may  be  ranked  heredit 
impro]_)er  e<Iucational  mct!io<ls,  neglect  of  physical  Iiealth,  the  ill  effects 
bad  example,  unusual  hardship^  climate,  and  depravetl  conditions  of  tl 
blood. 

The  influence  of  hei-edity  as  a  predisiM>sing  cause  of  hysteria  is 
erally  recognized.     The  neurotic  constitution  is,  atlrcr  all,  the  most  freque 
ptt'disposition  to  bysteria,  and  Briquet,  Aniann,  and  others  give  vali 
statistics  to  show  the  more  or  less  diiXH-t  trausmiseion  of  the  disease 
parents  to  children,  jxirticularly  from  mothers  to  daughters.     In  such 
Ijotli  the  iidieritance  and  tlie  influence  of  |>arental  example  may  assist 
profhicing  the  disorder.     Some  years  ago  I  saw  in  consultation  a  strikic 
example  of  this, — a  typical  case  of  hystero-epilej^y  In  a  girl  eleven  yc 
of  age,  whose  mother  I  had  tix'ated  seveml  years  before  for  the  same  afie 


>  Le  Progr*«  M6d.,  1882,  x.  645-648.  »  ThtV^e,  Paris,  1884.  »  IVid.,  188«. 

*  Lt'cturcB  on  Diseases  of  the  Nervous  System,  1883. 
'  Epilepoy  and  uther  Chronic  Convulsive  DiBeases,  1885 ;  aUo,  A  ManiuU  of  '. 

of  the  Nervous  System,  1888. 
«  Lancet,  November  3,  1877. 
'  Pmctitioner,  London,  November,  1879. 
■  Brittsih  Medical  Journrtl,  Docembex  3,  1881. 

•  Auatralosian  Medifai  Gtizette,  January,  1886. 

w  Aiuoriettn  Journul  of  Ubstetric*  And  Diseases  of  Women  and  Children,  1876. 
"  Arehivi's  .»f  Medicine,  December,  1879  ;  February,  1880;  April,  1S80. 
"  Arnericiin  Joiirtml  of  Obstetricii  and  Diaeates  of  Women  and  Children.  Ocloli^r,  l!i 
i»  Ibid.,  etc.,  18B1,  vol.  xiv.  p.  504. 

"  New  York  Medical  Journal  and  Obstetrical  Review,  1882,  p.  66. 
»  Ibid. 

"  New  Orlenns  Medical  nnd  Surgical  Journal,  October,  1886,  p.  256. 
"  Lectures  on  Nervous  Diseases,  etc 
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tion.  The  physician  in  att4?ndance  at  first  regarded  the  case  as  one  of 
meaingitis,  probaWy  tubercular.  The  spa-sm  was  very  similar  in  many  of 
ite  features  to  tliat  from  which  the  mother  had  suffered.  She,  like  the 
mother,  had  (lie  hystero-epileptoid  status,  passing  from  one  attack  to  another 
for  several  hours.  After  a  eareful  review  of  the  sympkinis  and  tlie  history 
of  the  case,  the  doctor  became  convinced  with  me  that  it  was  one  of  grave 
hysteria.     She,  like  the  mother,  made  a  cctmplete  recovery. 

The  inheritance  of  hysteria,  as  of  other  nervo^is  diseases,  is  often  not 
direct.  Orasset,'  for  example,  has  sliown  the  connecti<:»n  between  the  tuber- 
cular diathesis  and  hysteria,  believing  that  hysteria  is  often  the  manifes- 
tation of  this  diatlu^is.  The  children  of  the  insane,  the  epileptic,  the 
alwholic,  and  of  those  sutfering  from  certain  organic  diseases,  pariif'ularly 
affections  which  insidiously  undermine  nervous  stability,  may  Ixx'ome  hys- 
terical. Cliildren  of  perfectly  healthy  parents  resist  the  development  of 
hysteria,  even  under  strong  exciting  causes.  The  hysterical  constitution  is 
a  morbid  heritage. 

The  neglect  of  the  physical  health  of  children  is  a  frequent  cause  of 
hysteria,  i>articrilarly  in  its  minor  ma  ni  festal  inns,  l\)or  or  liadly-sr^leeted 
food,  imperfect  ventilation,  too  little  simshine,  overheating,  or  exposure, 
want  of  cleanliness, — in  brief,  bad  infantile  and  juvenile  hygiene, — lead  to 
tlie  development  of  hysteria,  as  tn  a  multitude  of  other  affections. 

Habitations  and  the  particular  n:»oms  in  houses  assigned  to  the  eliildren 
have  soraetiine-s  a  marked  influenee  in  the  development  of  hysteria.     The 
dillilren  of  the  pi)or  are  ef»niprlh^l  to  live  as  best  they  (!an,  but  the  rich 
and  middle  classt«  and  even  the  [xwjr  can  improve  the  chances  for  nervous 
*dd  general  health  by  attention  to  the  opportunities  within  their  reach.    If 
children  are  eom[>ellw1  to  be  a  large  jmrt  of  their  time  within-dcKirs,  when- 
ever possible  the  most  healthful  rooms  should  be  set  aside  for  their  use. 
Oliilly,   sunless,   badly-ventilated   rooms  nap  nervous  vitality ;    nnims  of 
good  size  and  s*nithern  exp<isure  should  l>e  given  preference.     Just  as  the 
^rk,  iiarticularly  of  certain  classcj^,  get  better  in  sunny  rooms,  so  those  in 
^talth,  particularly  children,  will  retain  their  health  and  iwiwem  of  resist- 
•Dce  to  disease  in  pleasmit  living-rooms. 

"  It  is  ri'ally  surprising,"  says  a  Rvcnt  writer,'  "to  see  the  amount  of 

^*^uble  and  pains  l>cstowed  on  the  proj^KT  housing  and  feeding  of  horses 

^Jid  dogs  or  other  domestic  animals,  while  at  the  same  time  comparatively 

'•ttle  attention  is  paid  to  these  matters  with  regard  to  the  rearin*;  of  chil- 

*^rt?n.     JI<j<lcl  stables  and  mo«lcl  kennels  alwund,  while  the  model  nursery 

•^    almost  unknown.     Warming,  ventilation,  and  aspect  are  all   subjects 

'^^Hich  are  thoroughh'  considered  in  the  stable,  while  as  reganls  the  nnrser\' 

^^€5y  are  generally  left  for  chance  to  dwide, — tliongh  the  health  of  a  child 

■^   surely  more  important  tlian  that  of  a  burse  or  a  dog." 


•  Brain,  Janunry,  April,  nnd  July,  1884. 
^  Jessie  Oriana  Waller,  in  Nineteenth  Century,  16S9. 
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Bad  educational  metlirxls  may  act  both  as  predisposing  and  as  excitinj 
causes  in  diildi-eii  as  well  as  iii  adults*  *'  Botli  in  our  private  and  publi 
educational  in?ititutiou8  the  e<jiiditiuns  are  frequently  such  as  lead  to  th 
production  of  hysteria  ur  confirm  and  intensify  the  hysterical  t4?iupeni 
meut.  Ill  uur  large  cities  all  pliysieians  in  eonsitlerable  practice  are  callo 
upon  to  tiTat  liysteriitil  bovB  and  girls,  the  latter  m<jre  fix-tpiently,  but  th 
former  oftener  than  is  commonly  supposed.  Hysteria  in  boys,  indeed,  doe 
not  always  meet  witli  rc^-ognition,  from  the  feet  that  it  is  in  boys.  Case 
of  hysteria  in  girls  under  twelve  yeat^s  of  age  have  come  under  my  obser 
vation  somewhat  frequently.  About  or  just  succeeding  cxamiuation-tim! 
these  cases  are  largely  multiplied.  The  hysteria  tinder  such  circumstance 
may  assume  almost  any  phase? ;  usually,  however,  we  have  not  to  dt^  u 
such  patients  with  convulsive  ty|>ei*  of  the  disease." ' 

Social  conditions  are  oecjisionuUy  active  in  the  develo]iment  of  hysteria 
Willie  not  a  disease  of  the  ritrh,  it  is,  on  the  whole,  moi-e  likely  tit  occu; 
among  either  the  children  of  the  rich  or  those  who,  while  not  wealthy  them- 
selves, are  willing  to  sacriliee  unduly  in  order  to  over-indulge  their  chil 
dren.  ChildiTU  who  are  too  much  pamjiered  and  allowed  their  own  waj 
are  sometimes  the  victims  of  hysteria.  In  our  large  eitie:;;,  in  which  al 
liouses  are  so  poorly  supplied  with  grounds,  yards,  or  courts,  for  out-dooi 
exercise^,  the  children  evejj  of  the  well-to-do  develop  hysteria  in  the  wintei 
and  early  spring  because  of  unilue  confinement  within-doors.  In-dooi 
games  and  amusements  failing  or  cloying,  they  indulge  too  much  in  read' 
ing  and  in  eflemiuate  plays.  The  life  of  a  child  should  be  made  as  natural 
healthful,  and  happy  as  piwssible,  in  order  to  provide  against  nervous  break< 
dowu,  and  this  ran  be  accomplished  only  by  a  pntper  admixture  of  in-dooi 
and  out-door  life,  which  is  too  often  praetically  impossible  in  the  wintor  ii 
cities.  If  parents  cannot  supply  their  children  with  the  amount  of  air  amd 
exercise  needed  for  their  health  while  in  the  city,  they  should  make  every 
effort  to  send  them  to  the  country  or  sea-shore  early  in  the  spring  and  ibi 
a  long  periixl. 

Either  an  enervating  climate  or  one  of  great  variations  may  devclof 
hysteria  in  the  young.  Certain  seasonal  influences  are  potent  io  its  deveU 
o]>nient.  Many  observations  have  been  made  by  Mitchell,'  I^ewis,*  and 
others  on  the  eUccts  of  climate  and  seasons  upon  chorea,  and  the  facti 
obtained  have  about  the  same  significance  for  hysteria ;  in  feet,  the  ohom 
of  children  is  not  seld<»m  hysterical  in  nattire.  Hysterical  chorea  and  hv5- 
teria  of  other  forms  are,  on  the  whole,  more  likely  to  develop  in  the  Sf 
and  particularly  after  a  severe  winter. 

Ana?mia,  chlorosis,  or  the  strumous  habit  may  be  the  groundwor 
hysterical  seizures  in  children,  and  it  is  for  this  reason  that  iron,  ar 


id  hys- 
irsSI 


'  The  writer,  in  American  System  of  Practical  MedJcin«. 

'  Lectures  on  Nervous  Disca$e«,  etc. 

»  Puljclinic,  January,  1887,  vol.  iv.  p.  205. 
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iodino,  the  liypopliosphitos,  foil-livrr  nil,  and  rareful  feofViiifr,  with  abun- 
dance of  fresh  iitr  ami  suntihine,  will  often  do  mucli  for  such  children. 
The  mistake  must  not,  however^  be  made  of  supposing  that  ana?uiia  or 
f^ponrcniia  is  a  eonstant  or  an  iilmust  universal  eause  of  hysteria  in  ehihJren. 
Wcll-nourtshe<l  or  overfed  children  sometimes  suffer  from  liysteriL'at  mani- 
festations, anil,  like  the  jiamiwrfd  [H)odle  dogs,  do  Ijetter  on  a  little  starving 
and  eutfing  than  on  too  much  care  and  coddling.  • 

Various  disturhanees  of  the  sexual  organs  have  hnig  been  recognized  as 
both  predisposing  and  exciting  causes  of  hysteria  iu  cliildreu.  Masturba- 
tion is  undoubtetUy  very  commou  iu  young  boys,  and,  while  it  seems  unless 
long  eontinueil  to  have  little  appreciable  effect  upon  those  who  are  robust 
physi«illy  and  mentally,  on  the  weak  and  sensitive  it  pnKlnc<*s  various  forms 
of  ner\'ous  break-tlown  whieii  may  show  themselves  as  major  or  minor  hys- 
terical affections.  By  some  too  much  and  by  others  too  little  stress  is  laid 
upon  this  cause.  The  constant  irritation  kept  up  by  au  adherent  prepuce  is 
acauiie  t»f  hysteria  which  has  attracteti  altuudant  attention  ;  it  is  one  of  the 
jieriphenil  sources  of  hysterical  symptoms  or  parrtxysms,  and  jK^rhapsa  more 
frequent  one  than  many  other  hMiil  irritations,  lj<H"au.se  the  sexual  orguus 
and  acts  are  the  object  of  abnormal  interest  to  both  children  and  adults  of 
hysterical  tendencies.  Sexual  irritation  sometimes  acts  <!iret^tly  through  the 
mintl,  ehildi^n  from  le\^d  couvci-satiou  or  reading,  or  the  observation  of 
indecent  [wrfo  mi  ante's,  l>c*tHning  erotic  and  hystcricaL  Wliije  parents  and 
guardians  should  pay  strict  attention  to  the  protection  of  cliildrcn  frt^m 
CBtises  of  this  kin<l,  they  sliould  be  can^ful,  on  tlie  other  hand,  not  to  lead 
tboee  innot.'cni  of  any  knowletlge  or  thouglit  of  sucii  niatters  to  their  un- 
timely consideration.  Many  cfiildren  in  the  second  year  of  life,  or  even 
earlier,  practise  masturbation ;  and  this,  while  it  may  not  be  t!io  sjK'cial 
cause  of  the  disease,  by  over-exciting  the  neiTous  system  may  prepare  the 
way  for  its  development. 

In  children,  as  in  adults,  imitation,  mimicr>%  or  nervous  contagion  often 
plays  an  imi)ortant  r4le  in  the  pnxluction  of  hysteria.  In  tins  ^vay  liavc 
originated  many  of  the  epidemics  and  endemics  of  various  ages  ancl  c<jun- 
tries^  some  of  which  jHirticnlarly  affectinl  childix?n,  as  the  child  pilgrimages 
and  dancing  manias  of  the  Middle  Ages,  with  their  wanderings  and  sufTer- 
iags,  their  revelations  and  ecstatic  seizures.  These  pilgrimag<;^  took  pluoc 
&r  more  than  two  centuries,  and  nothing  to  be  eom[wred  to  them  ui  the 
imml>ers  taking  part  and  the  wi<le  diflfusion  of  the  afre<*tiou  has  <M*currc<l  iu 
mo<lern  times.  On  a  smaller  si-alc,  however,  endemics  of  hysteria  from 
imitation  have  frecpiently  occurred,  and  some  of  them  have  h&m  put  on 
rt'Conl.  One  of  these  was  an  outbrwik  in  a  church  home  for  <'hi]dren  iu 
Philadelphia,  which  has  lx}en  tlcscribed  by  Mitchell  (op.  eit).  A  more 
recent  <.»ntbreak,  which  attracted  cr>usiderable  popular  attention,  was  in 
Feliruary,  1889,  in  a  school  for  soldiers  or|)luuis  at  McAlHsterville,  Penn- 
sylvania. The  newspajiei's  coutaincil  sensational  accounts  of  this  disorder, 
whieii  they  attributi^d  to  diverse  causes.     The  patients,  who  were  all  boys, 


win  be  due  ip  iMHgfjrte  iJwfiing,  and 

The  aftcdoa  enduDj 

RofaatA*  fditai  an  mtcraliii^  cxperieacg  fllnitnidiig  this  teadncr  to 
tBMtfltion  or  Derwvas  buiiuctt.    A  boy  tbateea  ytmn  old  had  aa  hysterical 
bnh  which  degnwiated  into  a  boane  aooad  ifafMiag  the  blea^np  uf  i 
goaty  thta  cdottouingy  with  some  variatiQiia  as  to  tiine  of  dav,  for  fiAm 
■loiilhf  and  then  gradually  subfiiding.    The  bojr  was  aepaiated  as  mtdi » 
pamhh  frcmi  his  brothers  and  sisten,  bat  oo  one  oocaakm  passed  mow  i 
with  bis  elder  brother^  and  four  months  afterwaids  this  brother  also  bid  i 
allack  of  hyKhrriftil  Ijurking,  which  ksted  a  fortnight.    He  had  a  a^tcr  niii 
yitkn  old,  wlio  four  years  after  her  brother*s  rwoverj'  also  began  to  lad 
bimI  Io  »how  other  tfigns  of  hjisteria.    The  hysterical  bias  >ras  inhenUtJ  fnM 
the  mother,  who  in  her  youtJi  hod  displayed  severe  hystericad  symptoms 

An  Uolxrrt**  .Hay;*  of  this  family,  it  is  important  to  note  how  Im 
nionlilrt  itK  muni  festal  ious«  by  uncoDscious  mimicry,  on  a  contig^uotiB 
ill  all  tlirce  ca^cs  the  disorder  affecting  almost  exclusively  the  diaphra|^ 
aixl  larynx,  jiikI  ahiiowt  exactly  in  the  same  fashion.  "This  is  quite  t& 
tiuriiturjy  witli  tlie  history  of  this  great  neurosis.  When  hysteria  br 
out^ — C]»i«lemleally,  as  it  were — in  a  school  or  nunnery,  all  the  cases  devc 
tliL'  Hiniif  tyjje  of  manifestations  as  those  exhibite<l  by  the  individual  fin 
aUai'keti." 

Mitcheli  Relates  the  case  of  a  lad  eleven  years  of  age,  whose  sister  nia 
yearH  old,  uti  cpileiitic,  had  au  hysterical  attack  as  the  result  of  runninjr  i 
nail  info  hei*  Oxtt,  which  hcchh^I  to  have  impressed  him  with  the  idea 
h<*  was  afllicltHl  ill  the  wiinc  iiiauiier.  After  this  he  frequently  bad  sp 
wliif'h  wetx^  lacking  in  the  diagnostic  marks  of  epilepsy,  and  wbidi 
ninil  l)y  the  t^>ld  douche  and  the  threat  of  the  application  of  the  hot 
Anntht't"  put  Sent  afVrr  an  attack  of  ague  bcgim  to  limp  and  complain  of  | 
in  Ihe  light  kixH' ;  hip-joint  disease  was  diagnosticated,  and  the  <*hiM 
tukrti  to  a  sin*gi(*nl  iii^ititntc,  where  she  grew  wor?e  and  deveKjjnd 
hyihTicHthcHiiiH,  psi«ndit-|>alsie.s,  and  contractures,  with  at  tim<»«  attadcA 
hysteritnl  s|>aHiu.     She  was  removed  to  quiet  lodgings  and  got  well. 

IlyHterii»!U  svmpli>ms  s<.>inetimes  develop  in  children  appari'nlly  as, | 
result  of  their  Ixjiiig  in  the  ctimpany  of  those  older  than  thems«.'lves. 
iMx\  hotir,  imitate,  what  is  done  by  their  elders,  without  being  able 
to  understand  and  t^iriTlate  sudi  actions.     Their  minds  canooC  digest  and 
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raalce  g<Hjd  use  of  tlie  observations  and  experience  of  a  companioosliip  not 
fitted  for  their  years. 

The  lack  of  mural  tmiuing  i-eceived  by  the  children  of  hysterical 
raothere  is  another  cause  of  hysteria.  That  any  ill  treatment,  moral  ur 
phy.^ical,  may  cause  hysteria  in  children  goes  \vithout  saying ;  but  the  chief 
illustration  of  the  trutli  of  this  assertion  is  to  be  seen  in  the  ehi!(Jren  of 
hysterical  |)arents  or  of  those  who  are  discrascd  by  aicohul  or  are  the  victims 
of  «)me  form  of  mental  or  moral  perversion.  In  schools,  asylums,  alms- 
houees,  and  hospitals  hysteria  sometimes  results  from  ill  treatment. 

Hysteria  may  show  itst»lf  not  only  in  the  course  of  au  acute  disorder, 
but  also  during  the  time  of  depression  and  weakness  wlien  the  child  is  con- 
valescing. Every  practitioner  has  seen  cases  of  this  kind,  and,  indcetl,  in 
Its  minor  forms  the  ati'ection  under  these  circumstances  is  so  c^jmmon  as 
scarcely  to  be  considered  wcnthy  of  more  than  passing  attention.  Some  of 
these  cases,  however,  assume  grave  aitpearances.  Roberts  [foe.  ciL)  mentitms 
the  oise  of  a  Iwy  lictwcvn  eight  and  nine  years  of  age  wlu>,  when  rwover- 
ing  from  a  fever,  was  seized  with  paroxysms  of  loud,  jwissionate,  aird  tear- 
less crying,  with  iuciihercut  ravings  of  the  most  distressing  character.  In 
the  inten'als  betwct^n  the  paroxysms  he  ajipt^rcd  quite  well.  He  was  sent 
from  home,  an  Interrupted  galvanic  curnrnt  was  ein[jloycd,  and  in  about 
six  wci'ks  the  jiaroxysms  ceased  altogether.  Riegel  *  narnitcs  five  castas  of 
hysterical  affwtions  in  children,  thn'c  of  whicli  were  in  boys  from  ten  to 
fifteen  years  of  age  and  were  sequela?  of  other  diseases.  The  difficulty  in 
these  cftses  was  in  rcsi>ect  to  the  use  of  the  lower  exti-emities.  The  patients 
ec»nld  not  walk,  but  bent  their  kneea  together  as  soon  as  they  were  plai^ 
«|)ou  their  ft^'t,  and  yet  no  disease  was  discoverable.  In  one  of  them  there 
were  rc^lar  recurring  clonic  convulsions. 

Traumatism  is  undoubtedly  a  muse  of  hysteria  btrth  in  children  and  in 
adults.  Injuries  may  give  rise  to  a  great  variety  of  hysterical  manifesta- 
tions, from  an  isolated  ache  or  numbness  to  the  grotesque  train  of  grave 
phenomena  which  occur  in  hystcro-cpilcptics. 

A  young  girl  seen  in  cr»nanltatlun  hail  a  clear  traumatic  history.     Tw^o 

years  before  coming  under  observation  she  had  fallen  on  the  ice  and  struck 

her  head  upon  a  marble  step,  cutting  it  scv<'rc!y,  after  which  she  Buffci-cc! 

with  headache  and  oecasiouatly  was  light-hcadcil  and  had  great  pain  near 

the  scar.     Later  she  l)cgan  to  have  spasms,  the  first  iH^urring  in  a  Hehl 

when*  she  had  hold  of  a  ro|)e  with  a  dog.     The  only  thing  she  ivmcmlK-red 

Was  a  sharji  pain  through  the  star.     Her  eyes  hurt  her,  and  she  c(mld  not 

Bee  to  read.     During  five  months  slie  had  many  sjwisms,  sometimes  every 

dar,  sometimes  not  for  a  week.     The  scar  was  removed,  and  she  had  no 

sjiARm  for  five  wecks^  but  aficr  tins  the  spasms  n^-urred.     Slie  eventually 

Recovered  under  treatment  directetl  to  her  hysterical  condition. 


•»  Arch.  f.  Kinderh.,  from  Zeitschr.  f.  Klin.  Mc<3.,  Bd.  vi.  H.  fi,  Bd.  v.  H.  7  u.  8. 
^^uotecl  in  Archives  of  PetliatricBj,  July,  1884,  vol.  i.  p.  AM. 
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In  not  a  few  cases  hysteria  is  developed  secondarily  to  traumatism,  jar- 
ticulai'ly  in  eliildi'en.  The  child  receives  an  iDJiiry, — a  bK)w,  a  full,  ur  a 
twist, — and  this  results  i»  some  real  affection,  usually  pain,  heat,  swcJliug, 
eontruetnre,  or  interl'erenee  with  motion.  In  time  and  under  treatment  tha 
real  disease  di.sippears,  lint  tlir<jugh  the  impressionable  nervous  system  of 
the  child  there  is  immediately  deveh.)ped  a  ease  of  neuro-mimesis ;  or  it 
may  be  weeks  or  months  after  recovery  from  the  effects  of  the  aecidcjit  that 
an  hysterical  affection  which  bears  the  impress  of  the  former  oi^ganic 
disorder  is  first  observed.  This  nnxlc  of  origin  is  somewhat  frequent  ia 
affwtiims  of  the  rijiiue  atid  joints.  The  physician  i?hould  inquire  nut  ouly 
as  to  recent  injury  directly  connected  with  the  attack,  but  also  as  to  acci- 
dent and  inHurninat<iry  symptoms  at  some  more  reniute  periixl. 

Frequently  the  bcgiuniug  of  a  train  of  hysterical  phenomena  is  attribu- 
table to  some  sudden  fright,  either  by  day  or  by  night.  The  more  recent 
studies  of  hypnotic  pheuunieria  in  coimection  with  hysterical  subjects  have 
thrown  some  light  iip^ju  the  efi'ect  of  fright  in  establishing  the  grave  hys- 
terical condition.  "  Who  knows,'*  says  a  recent  writer,*  "  how  many  patliolo- 
gical  states  (not  sinq)ly  nervous  and  functional  ones,  but  organic  uue»  too) 
may  be  due  to  the  existence  of  some  i>ervei^',  buried  fragment  of  conscious- 
ness obstinately  noinMshiiig  its  narrow  menmry  or  delusion,  and  thereby  in- 
hibiting the  normal  flow  of  life?"  This  writer  gives  an  illustration  from  a 
book  by  r*ierre  Junet  on  **  Psychological  Automatism."  A  girl  of  nineteen 
suffertn]  with  a  series  of  the  gravest  hysterical  symptoms.  Janet  threw  her 
into  a  deep  trance,  and  succeeded  in  calling  up  her  early  memories.  In  the 
deep  somnambulism  she  exphiiiirtl  tljree  things :  "  Her  periodital  chill, 
fever,  and  delirium  were  due  to  a  foulisli  immersion  of  herself  in  e<.dd  water 
at  the  age  of  thirteen.  The  chill,  fever,  etc.,  were  consequeuees  which  then 
eiisu^*<l  ;  and  miw,  years  later,  the  exjK'rience  then  stampeil  In  up*m  the 
brain  for  the  fii-st  time  wiis  repeating  itself  at  regular  intervals  in  the  form 
of  an  hallucination  undergtme  by  the  sub-c«.)nscious  self,  and  of  which  the 
primary  personality  only  exiieiienced  the  outer  i-esults.  The  attacks  of 
terror  were  actntuntod  for  by  another  sh(x'king  cxi»erienoe.  At  the  age  of 
sixteen  she  had  seen  an  old  woman  killed  by  falling  from  a  height ;  and 
the  sub-conscious  self,  for  reasons  best  known  to  itself,  saw  fit  to  t>elicve 
itself  present  at  this  experience  also  whenever  the  otlier  crises  came  oo. 
The  hysterical  blindness  uf  her  left  eye  had  the  same  sort  of  origin,  dtttinj; 
back  to  her  sixth  year,  when  she  ha<I  been  force<l,  in  spite  of  her  cries,  to 
sleep  in  the  same  bed  with  another  child,  the  left  half  of  whose  fa<ie  b»jre  a 
disgusting  eruptioti.  The  result  was  an  eruptioti  on  the  same  jiarts  of  her 
own  face,  which  came  back  for  st^vcral  ye£irs  before  it  disap()eare<l  entin^jfi 
and  left  l>eliind  it  an  anaesthesia  of  the  skin  and  t!ie  blin<lness  of  the  eye," 

Through  studies  vi'  this  character  we  may  eveutually  get  clearer  liglil 
ujwn  the  influence  of  fright,  chagrin,  grief,  regret,  and  all  other  paioful 


I 


'  Prof.  William  James,  Scribner's  Magazine,  Murch,  1890. 
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Mpul  impressions  in  producing  a  tempo rary  or  even  a  persistent  hysterical 
iMUtiun.  In  some  impressioiiable  eJiildren — those  witb  plitstie,  duetile 
nervooa  systems — in  whom  hysteria  is  likely  to  develop,  a  trcmendous 
impres<»ioii  made  on  ftmseiousuess  may  result  in  that  distortion  of  the 
nervous  svstera  which  is  called  hvsteria. 


^ 


PATHOLOGY. 

Cases  of  chronic  hysteria  have  l>eeu  reported  in  which  autopsies  and  the 
micrtnieope  have  shown  degeneration  of  eitiier  nerve  centres  or  tracts,  hut 
these  have  not  been  strictly  or  not  solely  hysterital.  Hysteria  and  organic 
diflCiase  may  have  Ijeen  eompIit-at^Hl,  or,  in  some  of  the  grave  forms,  rhronic 
hysteria  may  have  developt^I  real  patliological  changes  in  the  eerehro-sptnal 
«)rBtein  ;  but  such  causes,  from  their  natuixi  and  long  continuance,  have  been 
in  adults.  Hysteria  in  young  ehildivn  has  therefoi*e  no  morhifl  anatamy 
timl  can  Ije  diseriminate*!  eitlier  by  scjilpcl  or  by  microseojie,  althongh  tempo 
tary  changes  in  the  nervous  system  must  be  present,  A  summary  of  views 
elsewhere  given  '  as  to  the  j>athol(»gy  of  hysteria  is  as  api>licable  for  the 
disease  in  children  as  in  adults,— namely  :  the  anatomical  <'liang(*s  in  Iiysteria 
are  temporary  ;  they  may  be  at  any  level  of  the  eerebro-spinal  axis,  but  are 
most  oommonly  and  extensively  cerebral ;  the\'  are  both  d\nmnic  and  \'as- 
cular,  and  the  psychical  element  must  enter  ijito  the  explanation  of  ncurly 
ill  cases. 

Great  ditferenees  have  prevailed  as  to  the  proper  method  of  interpreting 
certain  grave  hysteriral  phenumenu  wliich  stjmetimes  aiv  observed  in  young 
lildren, — although  not  s«f  frequently  as  in  youths  and  adults, — such  as 
paralysis,  contracture,  convulsions,  anesthesia,  and  disorders  of  the  sjieeial 
eenscs.  The  r|Uestion  has  l^een  ftTquently  discusse*!,  and  antagonistic  opin- 
ions have  bci'n  given  liy  tuipahle  observers.  Can  such  phenomeua  as  ana^- 
thesia  and  cimtracture  l>e  fully  explained  on  the  theory  of  dec^eption,  exj>ec- 
tant  attention,  or  imagination  in  the  sen.s*^  in  which  the  woi^  is  oitlinarily 
used?  Can  such  phenomena  as  stigmatization  and  i»eha?mi«  be  wilfully 
produced?  Wliile  some  of  the  symptoms  shown  by  hysterical  patients 
may  be  thus  producwl  or  be  grossly  exaggerattxl  involuntaiy  phenomena, 
it  is  imjwiasible  to  explain  all  in  this  way.  It  is  impjssiljle  tlmt  a  patient 
shall,  with  eyes  blindfoldctl,  by  a  mere  effort  of  will  repeatc*lly  designate 
the  same  iMiundary  i'nr  an  auifsthetic  area,  as,  for  instance,  the  median  line 
of  the  body.  Ts<-ha'mia,^in  which  we  have  an  arrest  or  partial  arrest 
of  circulation,  with  pallor,  coldness,  and  inability  to  produce  bleeding  by 
puncture, — while  it  may  Ik?  occasionally  emotional,  is  not  in  any  true  sense 
a  c*tntn»lhd)h'  phennmenou.  We  must  then^fore,  with  CcHiphmd,  take  the 
groimd  that  many,  if  not  most,  of  the  grave  phenomena  exhibited  by 
hysterical  subjeets  should  be  regai*dtd  as  facta,  not  as  raalingei'ed  or  simu- 
lated symptoms. 
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"  III  j^prtc,  however,  of  the  mystery  timt  hangs  over  the  causation 
hysteria  and  nf  its  precise  pathology,"  says  Coupland,"  "  there  are  certain 
fact3  of  observation  connected  with  it  about  which  there  can  be  no  manner 
of  dispute.  Oljserved  and  RX?orded  in  numWIess  instuncess,  the»e  facts 
surely  are  real  enough,  and  ]>robably  have  a  real  ijathological  change  at 
their  root ;  and  to  dismiss  the  disease  a.s  unworthy  of  consi<lenition  or  to 
question  the  reality  of  its  manifestations  is  surely  to  abrogate  that  spirit 
of  sc^ientific  inquiry  which  should  enter  into  all  investigations  into  nioriml 
conditions/* 

In  children,  iK'rhajis  more  than  in  adults,  subjective  hysterical  symptoms 
may,  however,  be  exagji:erate<i,  simulated,  imitated,  or  induced,  to  gaiu 
sympathy  or  gratiti(Ution,  or,  it  may  W,  merely  from  a  general  morbid  ten- 
dency ;  but  it  is  both  unscientific  and  misleading  to  regard  all  hysterical 
phcnonif-na  in  children  as  of  this  ciianu'ter. 

The  question  of  hypnotism  in  young  children  is  one  of  some  imjior- 
tant^e  in  the  consideration  of  the  pathok^y  of  hysteria.  Many  hysterical 
conditions  are  practically  states  of  hypnosis.  It  is  said  to  be  easier  to 
hypnotize  young  jx^rsuus,  esjx^ially  from  seven  to  twenty-one  years,  and  it 
was  uiKin  this  account  tlmt  the  ancient  Egyptian,  Greek,  and  Roman  priests 
and  the  Indian  fakirs  preferi'ed  to  employ  young  children  in  tljeir  initial 
cerenn>ntt?s.  Out  of  seven  hundred  and  foity-four  jx^rsons  of  different 
ages  who  were  tested  by  Liebault  in  one  year,  he  succeeded  in  throwing 
six  hundred  and  eighty-two  into  a  moi*e  or  less  deep  hypnotic  state,  and  of 
the  sixty-two  who  proval  non-hypnotizable  none  were  under  fourteen  years 
of  age.^  Children  are  then  hypnotizable  as  they  ai'e  hysterical :  the  one  fact 
presumes  the  other. 

As  Bhx'q  (op.  eiL)  has  put  the  matter,  the  explanation  of  many  hyster-* 
lea!  manifestations  in  children  is  to  he  found  in  the  inipertwt  developmeiit 
of  the  cerebral  centres.     The  inhibitory  action  of  the  cortex  on  the  lower 
centres  is  then  at  a  minimum,  and  the  child's  nervous  system  therefore 
responds  with  too  grtsit  readiness  to  all  excitants, 

SYM  PTOM  ATOLOG  Y. 

A  Study  of  reportecl  case's  ami  of  |>ersonal  obser%'ations  shows  that 
tain  phenomena  are  likely  to  pretluniinatc  in  the  hysteria  of  c»arly  life ;  f<»r 
aecoi-ding  to  the  degree  of  development  of  certain  mental  faculties,  piirtiiN 
nlarly  of  the  will  and  intellect,  must  be  the  divereity  and  {icrmancQcc  of 
uiTvctus  manifestations  in  childn-n. 

Hysterical  symptoms  can  be  classifietl  as  jisychical,  motor,  sensory, — 
including  iH^rversIons  of  the  8|)eeial  senses, — vaso-motor,  seiTctory, , mid 
misccilancous,^ — such  as  vomiting,  phantom  tumors,  and  Uie  mimicrj*  of 
acute  diseases.  In  children,  as  well  as  in  those  older,  these  symptoms  may 
l»e  invohuitan%  artificially  induced,  acted  or  simulatetl  through  irresistible 


'  Lancet,  November  8,  1877. 


'  BjOrnstrOm,  Uypnoti&m,  1889. 
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impulde,  or  acts  of  doception  or  imitation.  Prol>ably  In  children  hysterical 
phenomena  most  frequently  are  either  involuntary  or  clear  cuses  of  (krciH 
tion  or  imitation ;  althotigli  I  do  not  believe  with  Roger  that  every  neuro- 
sis by  imitiition  or  mimicry  is  a  neurosis  by  simnlatioo.  Direct  imitation 
und<»ubt<tlly  plays  a  greater  part  with  children  than  with  those  of  more 
mature  years, 

Beforu  taking  np  symptomatology  in  detail,  it  will  be  well  briefly  to 
oonipare  and  eootnist  hysteria  in  children  with  the  disorder  at  puberty  and 
adolescence  and  in  adidt  life. 

The  psychical  phenomena  of  hysteria  in  childhood  are  not  so  intense, 
pereistent,  or  multiplex  as  in  uldrr  patients^  and  therefijre  a  true  contiuuoiis 
hysterical  insanity  lasting  for  weeks  or  months  is  not  likely  to  be  observetl 
ID  early  yrars.  The  tremendous  emotional  and  motor  excitement  shown  in 
such  an  affection  as  acute  hysterical  mania  of  severe  tyj»e  cannot  lye  sus- 
tained by  tlie  weak  physiail  and  mental  powers  of  childhood,  as  no  funo 
tional  disease  can  exceed  the  potentiality  of  the  individual.  The  excited 
speech,  the  violent  gesticulation,  the  calculating  deception,  and  the  exhaust- 
ing dramatism — whether  such  phenomena  be  vohmtary,  invohuitary,  or 
inducfd — cannot  be  long  maintaintil  by  the  child.  While  hysterical  mania 
in  the  young  child  may  occur,  it  can  only  be  a  passing  storm,  k^s  dt«tructive 
and  less  ostentatious  than  in  the  adult.  Some  of  the  more  chronic  forms 
of  hysteritral  insanity  are  ijomewhat  frtijucntly  observed  in  children.  Cer- 
m  impulsive  and  particularly  imitative  tendencies  are  highly  developed 
in  children,  an<l  hence  we  have  many  accounts  of  hysteri(.^l  cjiidcmies 
or  endemics  among  ehildrcB ;  but  the  comjiaratively  slight  cndunuice  of 
juvenile  hysteri(3il  phenomena  is  evinced  by  the  fact  that,  under  well- 
directed  physical  and  moral  treatment,  even  such  outbreaks  have  been 
quickly  snlxlued. 

The  motor  phenomena  of  hysteria  include  general  convulsions,  local 
txlic  disorders^  chorea,  tremor,  ataxia,  jjaralysis,  and  part»sis.  Hys- 
terical general  convulsions  occur  Ix'fore  puljerty,  but  they  arc  not  so  frequent 
as  at  and  ni\er  that  perti^i,  and,  when  they  occur,  are  not  so  likely  to  be 
typical  hystero-epileptic  attacks.  Gowers  says  that  hystcroid  attacks  are 
common  in  girls  at  ten  ami  twelve  years  of  age,  but  such  is  not  my  experi- 
ence in  this  country.  Lttcal  sixi^modie  affectious,  such  as  twitching  of  the 
ouee,  of  the  eyelids,  and  of  the  month,  general  facial  twitchings,  and  spasm 
of  the  ghjttis  or  even  of  the  larynx,  occur  with  comparative  frtHpjeticy 
in  cliildreu.  Contracture  assitM-iated  with  neuro-miractic  joint-  and  spine- 
diseftse  is  of  common  occurrence.  8ome  of  the  forms  of  chorea  in  children 
are  properly  designatetl  as  hysterical,  but  most  of  them  are  not  of  this 
chara*iter.  Chorea  la  sometimes  simply  one  of  tlie  features  of  a  general 
livsterical  C4>ndition.  Hysterical  tremor  is  an  affection  of  childhooil  as  well 
of  puberty,  adolescence,  and  adult  life,  although  it  is  more  common 
after  than  before  pulwrty.  I  have  never  known  hysterical  tremor  to  last 
Ifbr  months  in  childhood.     Some  cases  of  paralysis  in  children  have  been 
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flttdden  and  extnme  firigbL  HyBterioAl  ataxm  aevere  in  tvpe  is  rare,  hot 
sliglit  formd  of  iitaxia,  bo  slight  m  to  be  acanaely  deserring^  of  the  paiue,  nrt 
ofteoiT  olMcrvcd.  In  some  of  these  cases  il  is  difficult  to  say  whether  tbcj 
should  be  clarified  as  ataxia  or  chorea* 

Fumljrsts  occurs  in  children,  in  nre  cases  in  very  yoang  children,  but 
it  is  bf  DO  means  so  oommon  as  in  later  life.  Hysierical  hemiplegia 
boys  and  girls  has  been  reported  by  compeieot  obsorers,  but  cases  an 
nitmeruns  under  thirteen  years  of  age.  Slight  forms  of  weakness  or  I 
of  p<jwor  in  t\ui  limits,  which  can  hardly  be  called  pals)%  are  sometiffiee 
seen  in  hysterical  children,  passing  away  in  a  few  minutes,  or  in  some  hoaiB 
at  the  most.  Tlie  graver  ft)rms  of  motor  iiaralysis  in  children  an;  usually 
associated  with  henuaniesthcsia  and  other  hvittero-epilepijc  phenomena. 
Few  sueh  camti,  however,  have  been  reported  in  thit*  country'.  Sensory 
hysteneal  phenomena  are  prolmbly  more  commoD  in  children  tlian  any 
other  maniffstations, — hyp^'raes^thesia  particularly ;  and  this  may  be  cither 
ItM'al  or  general.  Headache,  neuralgias,  and  localized  subjective  {wins  are 
also  fri'<{iu'iit.  Hysteriml  eoxalgia  has  been  rej>orted.  Aiiastbesia  is  not 
80  oommon,  but  Charcot,  Thompson,  Barlow,  Goodhart,  and  others  have 
riM'fUchnl  i-asL'H.  HvKteriial  at'hroniatopgia,  blindntSA,  and  diL'afneasi,  tisualljr. 
iniilntern!,  ai"e  comparatively  fre<|ueut.  Vaso-motor  afleotions  are  Hf^ 
while  some  disorders  of  accretion  are  common,  as,  for  instance,  distarbanm 
of  the  urinary  ffWTf'tiniis.  Hysterical  vomitinji:  and  phantom  tumors  rantf 
occur,  G<-Mic!liait,  liowever,  has  :^eeu  ftiuctiunal  vomiting  and  an  extfent 
case  of  functional  hioeough  in  girls  of  ten  and  twelve  years  respectti^. 
In  one  ease  d<*taik«d  by  Henoch,  a  girl  eleven  years  old  had  violent  attadoi 
of  retcluiig,  wttti  luematenittiisi,  during  wlaVh  half  a  cupful  of  blacki^b-rrd 
bhMKl  was  bnmtijht  tip.  Nothing  wrong  cthiUI  Ijc  detected  by  exami nation 
of  the  lungs*,  teeth,  throat,  or  tongue.  Henoch  believed  that  it  ^^-as  not«n 
attack  of  HI jnuhition,  but  one  of  h}Bteria  otx-nrring  after  mental  excitcmenL 
She  was  eiirc^I  aj^parently  by  the  psychical,  or  perhajis  by  the  paiafi 
cfftK^ta  of  ergotine  injections. 

For  the  pin'[>o*ies  of  study  we  separate  the  symptome  of  hysteria, 
while  they  may  SLnnetimes,  they  do  not  generally  present  tl»cmg«ilves 
isolated  phenomena,  but  rather  as  a  syndrome,  including  several  of  the 
important  wnsory»  motor,  psychical,  or  otlu^r  pheiiomena.  When,  for  cx- 
umplc,  dwitle<.l  aufcsthesia,  either  for  touch,  ]miu,  or  tcmi^eratuix*,  is  prrwnt, 
it  is  usually  iu  association  widi  motor  paresis  and  with  pervt^rsions  of  the 
spe*'iid  sensi-s  and  of  the  psv<'hitral  sphere.  Contmcture  is  usually  in  aao- 
ciatioa  with  neuniH mimetic  joint-affections,  and  sometimes  also  with  a  whole 
train  (»f  motor,  sens^iry,  and  other  manifestations.  Often  the  diagnosis  of 
hyj»tcria  can  be  made  by  a  careful  (consideration  of  the  fact  that,  whtkofls 
symptom  in  a  given  case  may  Ix*  in  doubt,  anotiier  or  otliers  are  hysterical, 
and  iherefore  probably  the  doubtful  should  also  be  thus  classed.     Oatfci 
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frequent  in  early  life  than  later.     This 


iieuomcna  are  mon 
i«  particularly  true  of  hysterlt'al  pain  or  hypersonsibillty. 

Let  us  now  take  up  sumo  of  these  symptoms  or  symptom-groups  iu 
greater  detail.  Of  tlie  psyeliical  manifestations  little  more  need  be  said 
than  has  hwn  «iaiil  already;  but  it  eanunt  be  too  <»fteu  rr]>eatcd  that  the 
psyehieal  element  is  a  part  of  every  hysterical  manifestatiou, 

A  form  of  hysterical  insauity  frequently  observed  in  young  chlldi'en  is 
that  iu  whieh  the  wits  of  the  eh  lid  are  perversely  used  for  the  purpose  of 
&ttraetiug  atteutiou  aud  ereatiug  exeitemeut  by  sivme  outrageous  or  extraor- 
dinary series  of  events,  as  the  ringing  of  belts,  rappings  and  knoekings, 
destruetiuu  tif  furaiturt^  etc.  Children  are  found  eoneoeting  an  elaborate 
system  oi'  fraud  and  dee«'[)tion,  spurrtd  on  by  the  hysterieal  tenthniry. 

Great  mental  exeitemeut,  snffieiently  niarktd  to  be  ehwrsed  ns  mania,  is 
obeervf^l  in  hysterieal  ehildren.  In  a  sehixil-gtrl  eleven  yeai-s  old,  after 
an  attack  of  typhoid  fever,  splls  of  crying  and  of  great  exeitemeut  aud 
violenee  lK*gan,  She  woidd  strike  other  children  and  threaten  to  conmiit 
aaicide,  lieejime  morose^  and  eomplaiued  of  headache.  She  recoverc*l  on  a 
roKoraiit  trctitment.  West  mentions  the  ease  of  a  girl  scvim  yeai's  uld, 
ambitious  to  learn,  in  whom  the  Hrst  signs  of  an  overtaxed  brain  a^tpeared 
in  extreme  irritability  and  causeless  attacks  of  fiiry.  8he  siiffereil  also  from 
t'horea  on  both  sidf^  of  tlie  body,  but  not  severely;  she  would  sometimes 
stumble  and  lalL  She  develojted  severe  headaches  wliich  lasttd  a  short 
time.  She  was  morbidly  solicitous  about  her  own  health  and  disjmsed  to 
xaggerate  the  slightest  ailment.  Fortunately,  her  mother  was  a  sensible 
"iroman,  aud  by  judicious  treatment,  taking  lier  to  the  eountr>',  and  inter- 
esting h*'!'  in  Wtauy  and  pet  animals  iustead  of  books,  aeconiplislKd  her 
rwxjvery. 

Therio-mimicry,  or  the  mimicry  of  animals,  is  s+jmetimes  a  striking 
feature  of  t\w  endemic  or  epidemic  form  of  hysteria  in  children.  "The 
noises  and  actions  of  animals,"  says  Gowers/  "are  strangely  imitated. 
The  jxiticnt  mews  like  a  cat,  or,  nuioh  hjoit  commonly,  barks  like  a  dog. 
Still  more  frc«juent  is  a  tendency  to  bite.  Patients  S4.)metimes,  but  rarely, 
bite  thems(»lves.  I  have  known  the  lip  to  l>e  bitten,  and  two  patient*  bit 
their  own  fingers,  one  so  sevctT-ly  as  to  leave  a  iM^rmanent  scar  an  iiH'h  long. 
Very  cununonly,  however,  the  patients  try  to  bite  other  persons,  and  the 
tendency  reudei's  cousidemble  care  necessary  on  the  part  of  the  attendants. 
Not  only  do  they  bite,  but  do  so  in  a  curiously  auiinal  manner.  A  lad  of 
sixteen  years,  after  failing  in  an  att-empt  to  i)itc  an  attendant's  hand,  seized 
the  corner  ttf  the  jjillow  between  his  tt'ctli,  aud,  throwing  his  head  Itack- 
ward,  shook  the  pillow  just  as  a  dog  shakes  a  rat,  or  aa  a  litm  shook 
Livingstone.  This  therio-mimicry  may  be*  iu  part^  truly  mimetic,  but  it 
seems  to  Ih'  tlie  i«irt  of  a  manifestation  of  some  strange  animal  instinct 
whieh  we  possess  in  a  latent  or  mudtfiod  condition,  like  our  canine  teeth." 
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B!o€q,'  under  the  title  of  juvcQile  hysterical  mania,  considers  the  qufl 
tion  of  the  mental  disordei-s  of  grave  hysteria  in  the  young,  recording ; 
iutei-ttsting  ciise ;  but  tlie  re]M)rt  is,  after  all,  simply  another  example  of 
grave  hysteria,  like  the  cases  so  much  disciissed  by  Charcot.  The  boy  pre- 
scuted  paR*sis,  twitehings  of  tlit*  limbs,  llyl>era^sthe?ia,  dilatation  of  the 
pupil,  and  double  oont-entric  ct»ntraction  of  the  field  of  vision,  more  marked 
on  the  left.  Nervous  ill  health  Ix^n  after  an  attack  of  typhoid  fev^^ 
which  occurred  at  two  and  a  half  yeare  of  age.  The  child  began  to  sufl^r 
from  headaches,  and  was  never  in  perfect  health  ;  but  he  was  not  attacke 
until  thirteen  years  old  with  hysterical  paraplegia,  pains  in  the  left  kn 
and  in  the  lumbar  spine,  and  hiter  with  contractures  and  hystero-cpilep 
attacks  with  peritKlti  of  violent  mental  excitement.  In  one  of  the  lat 
attacks  he  was  stricken  with  delirium  and  unconsciousness,  recognizing 
one,  babbling  constantly  in  iocoheivnt  fashion,  and  having  spells  of  fu 
in  which  he  wished  to  strangle  his  nurse,  committing  also  al^nrd 
trying  to  drink  his  urine,  etc.  This  delirious  or  maniacal  state  eontiuw 
for  tweh'c  days,  after  which  he  gradually  recovered,  but  had  for  a  time 
wandering  air,  some  trouble  in  Ideation,  was  indifferent,  miserable,  wisfc 
to  commit  suicide,  and  had  lost  completely  the  memory  of  recent  fai 
His  mind  after  a  time  cleared  entirely,  but  be  had  no  remembrance 
the  events  M'hich  occurred  during  the  attack.  This  case  presents  the  f« 
ures  of  a  form  of  mental  disorder  occurring  in  hystero-epileptics ;  and , 
similar  attack  or  series  of  attacks  may  occasionally  occur  in  a  case  withe 
any  other  histor\'  of  grave  hysterical  symptoms. 

According  to  Bloc<j,  this  form  of  hystericid  mania  often  attacks 
dren,  and  particularly  Iwys ;  but  here  it  must  be  remembered  that  he 
speaking  of  French  children  :  it  is  certainty  rare  in  this  country',  althoL 
I  have  seen  a  few  ctises  similar  to  the  one  described,     Blocq  refers  to  i 
memoir  of  M.  Clopatt  on  infantile  hysteria.     This  author  collected 
hundrctl  and  seventy-two  observations  on  hysteria  in  children,  ninety- 
of  these  being  boys.     Of  this  uumWr  fine-third  showeil  mental  disor 
Accortling  to  Blrn-q,  the  mental  perversion  is  somewhat  uniform.    It  apy 
as  attacks  in  which  tlie  convulsive  element  is  sometimes  retluced  to  a  mini- 
mum, but  at  other  times  much  prolonged.     Often  the  child  presents  at  tif 
incoherence  of  words  and  gestuivs ;  he  behaves  like  a  madman,  consiantW 
babbling  and  acting  absurtlly.     More  frequently  his  agitation  is  violent^ 
and  be  is  ftn-ious,  striking,  shouting,  menacing,  seeking  to  bite,  pinch,  beat, 
or  even  strangle.    Sometimes  his  monomania  lakes  the  form  of  zoanthroj] 
Commonly  the  excitement  ceases  abruptly,  the  patient  seeming  to  emer 
from  a  bad  dn^am.     Such  mental  attacks  may  either  snccecnl  or  take 
place  of  uther  hysterical  manifestations,  and  they  may  or  may  not  Oi3ex| 
with  nervous  stigmata. 

Hystero-Epilepsy,  Catalepsy,  Ecstasy,  TRAifCE,  and  Ai 

*  Rev.  gen.  de  Clin,  et  de  Th§r»p.,  Pkris,  1889,  pp.  768-771. 
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Affections. — Hystero-epilopsy,  «italcpsy,  trance,  etc.,  mij^jht  be  consiilered 
it)  this  work,  tis  they  have  becu  by  me  elsewhere,  as  seiuinite  affct'tions, 
owing  to  the  peculiar  aod  uniform  array  of  characteristics  whi^'b  they 
usually  present,  bnt  I  will  refer  to  thes^e  pajiers'  for  the  fuller  consideration 
of  tlicjie  subjects,  briefly  cousitlcring  them  at  this  point  under  the  syuip- 
toiiiatulogy  of  convulsive  plieuonieua. 

tlystero-epilo|>sy  is  certainly  not  so  coniraon  in  children  Ix'fore  the  age 
of  pulMiTty  as  it  is  at  and  after  this  period.  In  this  country  it  is  compara- 
tively uncommou  among  ehiklrcn,  or  at  least  bnt  few  ciises  have  been  put 
on  record,  but  it  occurs  occasionally,  and  has  been  reported  even,  in  the 
forois  described  by  foreign  authors.  In  the  last  twenty  \'ears  I  have  seen 
few  cases  of  this  classical  grave  type  in  childivn  under  thirteen  years  of 
although  hy steroid  convulsions  of  irregular  type  have  been  a  not 
uncommon  exj>crieuce, 

Hysteriwil  or  hysteroid  and  epileptic  or  epileptoid  raauifcstations  are 
found  commiuglcti  in  various  ways,  so  that  it  is  difficult  to  classify  cases 
under  practical  heads,  irregularity  of  phenomena  being  one  of  the  most 
striking  features  of  hystero-cpileptic  or  epilepto-liysterieal  spasmodic  dis- 
ease as  obst^rvetl  in  this  country.  For  convenience  of  study,  however,  the 
afiV*ctiou  might  lie  fairly  well  arranged  in  four  classes, — namely,  (1)  hysterO' 
epilepsy  with  most  or  all  of  the  phases  of  the  classic  Gallic  type;  (2) 
Lyster(>-epile[>.sy  in  which  the  liysteric-al  element  pi-edominates  ai»tl  in  which 
llie  maniiestations  are  irregular  both  in  form  and  in  frequency  ;  (3)  epilepto- 
fiysteria,  a  sjMismodic  disorder  distindly  intermediate  between  hysteria  and 
epilepsy,  but  iu  W'hich  the  ejiikptic  element  prwlomiuates,  and  wliich  may 
\\ass  into  incurable  epilepsy  ;  (4)  a  class  in  which  attacks  distinctly  hysteri- 
cal anil  others  distinctly  epileptic  oc^'ur  as  scpai-ate  events. 

Wliilc,  on  t!ie  whole,  hystero-epilcjwy  in  children  imder  puberty  is  more 
oomoion  in  girls  tlian  in  Ijoys,  it  would  seem,  from  a  study  of  recorded 
caises,  that  the  grave  regular  ty|>e  of  the  affection  oixiurs  more  frequently  in 
hoys.  I  will  sununarize  a  few  of  these  reported  cases,  not  only  to  illustrate 
the  manner  of  the  occurrence  of  this  disease  in  boys,  but  also  l>ecause  the 
details  may  serve  to  some  extent  as  a  pictui'e  of  the  sytuptomutology  of  the 
afleeliou.' 

D'Abundo,  an  Italian  observer,  records  in  great  detail  the  case  of  a  I>oy 
ten  ycai's  old.  Some  of  the  most  imjxu"tant  phenomena  were  the  following. 
Pulufnl  s<'ii.sitions  in  the  alxlomcn  of  the  hoy  increased  and  l)ecame  intense; 
he  had  [Niiii  and  choking  in  his  throat ;  he  ceased  to  sjwmk,  his  eyes  were 
6xed  on  space,  and  he  replied  to  no  one.  This  |>eriod  was  characteriased 
by  givat  incrtmse  in  t!ie  number  of  his  n?spiratious  ;  eighty  movements  a 
minute  were  counted,  and  with  each  expiration  and  inspiration  came  three 
short  interru[»te<l  movements.     He  did  not  froth  at  the  mouth.     Analgesia 


^  American  System  of  Practical  Medicine,  vol.  v. 

'  BefureuotiA  Ut  tbe»e  writen  are  given  in  the  beginning  of  the  article. 
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was  pn',sciit.  After  thrtn?  or  four  niliuitos  tho  fast  breatlilng  c*ascd  and  i~ 
period  of  dis^>Ixlere^^  muveraeiits  en."iiKHi.  Tlic  must'les  everywhere  seemed 
to  be  conviilsicd  ;  at  first  rigidity,  and  then  the  llmhs  seemed  to  fly  in  ev«ry 
direetiou  and  his  bcKly  assiinu-d  an  aivhed  jxisition  on  the  Ix-d,  hi*  head 
and  feet  nearly  touching.  It  sectued  an  if  he  wanted  to  speak,  and  his 
hands  were  placed  on  the  sacro-lumbar  region.  The  opisthotonus  decr»*.Lsitt 
gradually,  and  the  boy  Ijegan  to  make  frightful  movements;  his  faee 
showed  variable  8paanHKii€^  phenomena ;  he,  for  instance,  c<3ntnieted  the 
rauirifdes  of  mastication  and  elevated  and  shut  the  eyelids.  Compression  of 
the  abdomen  at  this  time  caused  the  phenomena  to  oease.  At  other  tiroes  th<> 
attacks  were  different.  The  oniscies  were  not  so  rigid,  and  no  disordered 
movements  were  present.  His  faee  assumeil  a  great  variety  of  expressious; 
he  apix-ared  to  have  hallueinations  of  sight  and  hearing,  and  assutued  po«- 
tiuns  of  defence  and  of  extreme  friglit,  sometimes  dilhenlt  and  awkward 
jX)sitions  as  if  trying  to  liear  something.  All  the  movements  and  umnites- 
tations  were  in  very  quick  succession.  He  would  rise  from  bed,  pirrtuettc 
round,  and  place  all  liis  limbs,  his  trunk,  and  even  his  head  in  most  dilheult 
positions.  The  seizure  usually  lasted  an  hour,  or  an  hour  and  a  half;  then 
he  would  get  up  immwliately,  talk  au*l  laugii,  and  relate  all  the  details  of 
the  attack,  explaining  his  illusions  and  hallucinations. 

Bourneville  and  B'Olier,  qnotM  by  Charcot,  re|K»rt  a  case  in  a  \n*\  of 
th  lit  ecu  years,  who  came  of  a  family  in  which  wei-e  several  idiots  and  e[)i- 
leptics.  In  the  intervals  of  his  attacks  he  had  left  heraiamestheeia  with  am- 
hlyo]na,aud  he  slu^wed  hysterogenic  zones  at  the  bregma,  the  left  ilia*-  fossa, 
and  in  the  lumlKir  region,  Tlie  bi'cginatie  point  was  the  most  t**:nsitive. 
The  least  shock  provoked  an  attack,  and  even  being  thrown  to  the  gn»un<l 
by  his  comrades  would  ciuise  one;  strong  pi-essure  would  arrest  the  attack 
with  the  S4ime  facility.  The  attack  was  I'egular, — the  cpileptoid  iKTiod,  the 
peri(xl  of  grt^at  movements,  with  the  arched  position,  then  passionate  atti- 
tudes, with  violent  cries.  He  had  from  November,  1879,  to  December, 
1880,  no  fewer  than  five  hundred  and  eiglity-two  attacks,  without  tnie  epi- 
lepsy and  without  any  trouble  of  the  intellect,  in  spite  of  the  frequency 
of  the  seizures. 

Bourneville  and  E,  Bounaire  have  reported  observations  on  a  similar 
case  of  hystero-epilcpsy  in  another  yoimg  boy,  who  was  cured  by  hydro- 
tliera|iy  ass(X'iuteil  with  gymnastics  and  internal  treatment. 

Gowers  describes  the  case  of  a  lad  twelve  years  of  age,  in  whom  con- 
tracture of  one  limb  occurred  during  the  attack,  which  was  always  followed 
by  transient  paralyses. 

CaiTcau  reports  a  case  in  a  hoy  eight  yeai-s  old,  whosf;  mother  was  hvs^ 
terical  and  whose  father  had  had  chorea.  The  boy  was  slender,  weak,  had 
an  uncontrollable  temper,  never  played  with  other  children,  was  deoeitfolf 
would  feign  sickness,  and  was  vicious.  The  spasms  were  alternately  tonic 
and  clonic,  and  he  foamed  at  the  mouth.  He  was  aniemic,  and  had  enlarge- 
ment of  the  cervical  glands,  nasal  catarrh,  and  dyspepsia.     According  to 
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lis  mother,  lie  had  convulsions  at  irregular  iiitcn^fils,  always  preceded  fur  a 
day  or  two  by  malaise,  eoostrictifni  at  the  epigastric  regiun,  nervous  irri- 
Catioii,  and  a  tendency  to  cry  at  the  slightest  provoeation.  Tiiey  always 
hap}K'ne<l  in  tlie  day,  and  he  had  premonitory  sym[>toms.  He  fell  on  some 
selected  s|mt  where  Ije  was  not  hurt,  anil  rcmemhereil  to  a  certain  extent 
what  he  did  during  the  paroxysm,  though  he  would  nut  readily  admit  this. 
The  inter- paroxysmal  symptom  most  eomplaineil  of  was  pain  in  various 
parts  of  the  body. 

Other  cases  might  be  given,  Init  no  description  of  a  liyatero-epileptic 
attack  in  child  or  adult  will  auswer  to  identify  every  ca.se.  The  typical 
grave  attacks  in  children,  as  iu  adults  are  ususilly  preceded  hv  prodromes, 
pgychical,  organic,  motor,  senstvry,  or  mixed  ;  and  when  once  the  train  is 
started  the  different  periods  may  succeetl, — ejiileptoid  contortions,  great 
movements,  emotional  attitudes,  and  delirium, — ^the  last  two,  liowever,  Ix'tng 
more  likely  to  Ijc  wanting  than  any  of  the  others.  The  case  may  assume 
almo«?t  any  irrt^ularity,  es|XMjially  as  regaixls  the  motor  and  sensory  symp- 
toms;  but  usually  in  all  cases  certain  phenomena  arc  likely  to  1m?  present, 
althtmgh  any  one  or  several  of  th(*m  may  be  absent ;  for  example,  certain 
sensorj*  phenomena,  such  a,s  painful  sensations,  hysterogenic  zones,  and 
anesthesia ;  perverteil  respiratoiy  conditions,  such  as  rapid  l>rcathing  or 
dyspnfea;  spasmodic  phenomena,  which  may  vary,  but  in  whicli  ccrtaiu 
tiiitures  pre*lominatc,  as  tlic  oi-curi'ence  of  opisthotonus.  The  f(»ndiii<in  as 
to  consciousness  is  peculiar,  although  varied.  The  jmtients  do  not  exhibit 
the  profound  nncnnscioiisin'ss,  with  turgid  face  and  sterti>rous  bixiithiug, 
which  accompanies  true  epilepsy ;  as  a  rule,  they  do  not  bite  the  tfingue 
nor  froth  at  the  raouth.  They  show  all  phases,  varieties,  and  thnrnx's  of 
consciousness, — slight  dazing  which  rapidly  jrasses  away  ;  hallucinatory 
fitates,  with  or  wttbout  recognition  of  surrounding  j)ers<:»ns  and  objects; 
somnambulic  or  hypnotic  states  in  which  they  ai-e  cajialde  of  Wing  im- 
pressed and  controlleiL  Sometimes  they  remember  what  luus  occurred 
during  an  attack,  sometimes  they  ajT»  oblivious  of  it;  sometimes  they  can 
relate  with  great  pretnsiou  all  its  details,  or,  it  may  be,  s<jme  of  its  pha.ses ; 
they  can  even,  in  some  cases,  give  vivid  accounts  of  their  hallucinations 
and  illusions. 

Gowers  haa  described  some  of  the  most  interesting  cases  of  the  second 
class,  in  which  the  hysterical  element  predominates  and  the  manifestations 
are  irregular. 

In  one  of  Uie  most  severe  cases  of  hysteroid  attacks  met  witii  by  him, 
in  which  the  manifestations  of  hysteria  were  not  only  intense,  but  varietl 
and  prolonged,  the  patient  was  a  girl  aged  ten.  He  describes  the  case  at 
length. 

The  child  belonged  to  a  talented  but  highly  nervous  family.     She  had 

i  sympathetic  mother,  who  wus  convinced  tliat  her  daughter  was  sutferiog 

om  tumor  of  the  brain.     The  illness  had  commenced  after  a  severe  mental 

«bock  (the  death  of  her  father).    She  had  at  first  attacks  of  intense  ''  aliaking 
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of  tlie  limbs/'  succeeded  by  violent  tldiriiim,and  she  screamed  with  ^ 
the  head.  After  this  there  was  persistfiit  iiieutal  distiirbaoce,  "rambll 
talk^  assoeiatiiig  surronudiog  objeets  with  incidents  she  had  been  reading, 
aiid  faneyiug  every  cue  would  harm  her.  From  time  to  time  she  had 
attacks  of  rapid  flexion  and  extension  of  the  legs,  throwing  about  the 
aiTiis^  aud  t^itehiug  at  the  bedeluthes.  On  s<.)me  days  she  would  i^yeak  to 
no  one." 

Gowers  proceeds  with  great  detail  to  deserihe  the  mental  and  physical 
condition  of  this  patient,  and  the  varitnis  phases  of  her  attacks,  whirh  vuti- 
tiniied  for  al>out  a  month.  She  complained  of  pain  in  the  left  {>arietal  region, 
with  also  at  this  point  Intense  suiKrfiHal  hypeifesthesia.  In  the  inten'aU 
between  the  attacks  sometimes  she  did  not  ret'ognize  her  relatives,  sometimeB 
she  would  seream  as  if  in  agony,  sometimes  suddeidy  become  rational.  As 
the  attacks  ceased  she  complainctl  tliat  she  could  not  soe  with  the  left  eye. 
Vision  in  this  eye  was  found  to  be  one-twentieth,  with  cfmcentric  limitation 
of  the  field  ;  color-vision  was  not  tested  ;  ophthalmoscopic  appeamooeB 
were  normal.  She  was  not  heniianfesthetic.  At  a  siibst'quent  |x*riod  she 
had  curious  recurring  or  alternating  mental  states,  in  some  of  which  she 
was  spiteful,  passionate,  and  mischievous,  and  in  others  listless  and  apa* 
thetia  xVfter  a  time  her  fits  recurred,  with  a  series  of  events  well  dcseribed 
by  the  physicians  who  had  licr  In  charge,  which  I  will  give,  as  it  is  descrip- 
tive of  the  plan  and  onlcr  in  which  these  attacks  sometimes  proceed : 

*'(l)The  eyelids  wei*e  widely  8ei>arated,  the  pupils  being  dilated  and 
sensitive  to  llglit.  (2)  The  eyes  were  gra<lually  clostxl.  (3)  The  head 
rotated  friHu  side  to  side  on  the  pillow,  the  movement  to  the  Ifft  being 
always  more  fort;ible.  (4)  The  left  forearm  was  alternately  flex«l  and  ex- 
tended on  the  arm,  the  fingei-s  of  the  hand  l>eing  extendal,  and  the  left 
leg  drawn  up  and  kicked  down,  the  toes  Ijcing  kept  extended.  Each  of  the 
above  stages  lasted  only  three  or  four  seconds.  (5)  Sudden  relaxation  and 
inimobility  for  ten  or  fifteen  seconds,  broken  by  a  few  moans  during  respi- 
ration. ((>)  She  turned  on  the  riglit  side,  and  the  fingers  and  toes  became 
strongly  extended  back.  This  tonic  spasm  gradually  passetl  on  to  the  wriits 
and  forearms,  when  suddenly  violent  clonic  sexism  occurred  all  over  the 
body  except  the  face  and  hands,  which  continued  extended  aud  stiff.  There 
was  no  cry,  no  tongue-biting,  no  fuaiiiiug  at  the  mouth.  After  a  few 
seeouds  thei-e  was  sudden  cessation  of  the  si>asms." 

An  ass^x'Iation  of  hysterical  phenomena  with  those  of  true  epilepsy^-o 
true  epilepto-liysteria,  the  third  class  above  given — is  sometimes  observed. 
By  epilepsy  the  brain  has  become  so  deteriorated  and  degraded  that  the 
patient  is  liable  not  only  to  true  epileptic  attacks,  but  also  at  intervals  to 
Iiystertcal  seizures,  because  of  the  functional  disturbance  of  unstable,  badly- 
nourished  tissue.  We  can  thus  see  how  the  hysterical  seizures  accom^iany, 
follow,  or  rejilace  epileptic  attacks  of  a  grave  character,  and,  \vitb  Trous- 
seau and  Gowei-s,  lx»lieve  that  certain  forms  of  convulsive  seizure  are  in  the 
strictest  sense  iutermediate  or  indeterminate.     In  such  cases  tJie  hysteria 
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iTUiy  disappear  and  the  epilepsy  coiitioup,  or  the  tendency  to  the  hysterical 
attack  may  remain,  and  the  brain  l>ocome  more  deteriorated. 

Ilysteruid  seizures  ot.*cur  in  eljildreti  suffering  from  post-hem iplegic 
epilepsy,  but  here  the  recognition  of  the  two  diseases  is  easy.  *^  Hysteroid 
ficiKiires,"  says  Gowers,  "are  not  at  all  rare  in  tlicse  jjatienla.  They  may 
succeed  epileptold  attacks,  major  or  minor,  or  may  occur  alone.  Some 
of  the  most  severe  hysteroid  fits  I  have  seen  were  in  a  girl  the  subject  of 
infantile  hemipleflria,  who,*^  arm  was  permanently  paralyzetl.  The  attacks 
came  on  without  any  indictition  of  initial  e]>ileptfjid  Sieiznre,  and  I  have 
known  them  to  continue,  nnless  interfered  with,  for  several  hours,- — violent 
opisthotonus,  hounding  movements,  luting,  tearing  of  the  hair,  etc.  The 
«ame  patient  had  also  other  hvstericjil  nianifestationSj, — attacks  of  violent 
lan'ngcal  spasm,  rapid  breathing,  and  a  iihantom  tumor.  But  she  had  also 
aovere  epileptic  fits,  V)eginning  on  the  paralyzed  side,  one  of  which  I  saw." 
As  a  fourth  class  I  iiave  mentioned  cases  in  which  at  one  time  attacks 
distinctly  hysterical  occur,  and  at  another  those  which  aix?  as  clearly  epilep- 
tic. The  possibility  of  the  coexistence  of  scfMirate  well-marke<1  hysterical 
«nd  epileptic  convulsions  in  the  same  child  should  not  l»e  overlooked.  In 
this  class  of  cases  the  phenomena  of  the  two  diseases  do  not  blend  in  the 
attack,  nor  do  the  symptoms  of  one  disorder  immediately  follow  or 
~«dtenxate  with  those  of  the  other.  The  patient  has  separate  crises.  The 
ailed  hystero-epilepsy  with  sejiarate  crises  in  adults  has  long  been 
CQOwn,  and  was  first  studial  in  France  by  Landouzy.  Almost  any  fonn 
»f  hysterical  attack  may  be  exhibittnl  at  one  time,  and  almost  any  form  of 
^E^pileptic  at  anotlicr,  as  petit  nml  and  convulsive  liysteria,  gmve  epilepsy 
'^^rith  minor  or  major  non-convulsive  hysteria.  The  pnictical  point  for  the 
;^:»hysician  to  remember  is  to  inquire  closely  into  the  character  not  of  one 
lfc»ut  of  several  attacks. 

The  following  case,  seen  both  by  Dr.  Weir  Mitchell  and  myself,  might 
^:*«  classed  cither  as  epilepto- hysteria  or  as  the  form  of  hystero-epilci*sy  with 
^iicparate  crises : 

A  child  eleven  years  old,  with  netirotic  and  phthisical  family  histrtry, 
fead  from  her  infency  been  somewhat  backward  and  peculiar,  and  had  a 
defect  of  speech,  which   exhibited   itself  at  times  in  a  tendency  to  speak 
slowly,  assotiatwl  witli  some  twitcliing  and  want  of  conlfol  over  the  mus- 
cles of  articulation.     She  had  been  coddletl  and  somewhat  spoiled,  and  was 
addicted  to  mjisturbation,  usually  at  night.    She  had  scarlet  fever,  and  after 
this  began  to  have  fits  or  seizures  of  peculiar  character.     These  were  fre- 
•^|i»ent,  several  r)ceurring  sometinu^  during  the  course  of  the  day.     They 
Commonly  followed   some  injury,  excitement,  or  slight  prriplicral   irrita- 
tion :  thus,  striking  her  toes,  pinching  her  cheek,  or  pulling  a  hair  would 
•saiise  the  attacks.     When  they  came  on,  if  walking  or  standing,  pIic  would 
Hend  forward  and  slip  down  to  the  ground,  but  soon  after  would  come  to 
Her  senses.     During  the  attacks  her  face  was  pale.     Two  weeks  before  slie 
Wds  seen  by  me  the  attacks  changed,  so  tliat  she  fell  precipitately  forward^ 
Vol.  iv.-4i2 
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and  several  times  severely  bniised  her  head.  On  qiiestioniag  her  cl<»sely,] 
she  said  slie  could  sometimes  tell  when  au  atta<'k  \va,s  coming  on,  and  could 
sometimes  control  them  and  often  did.  She  did  not  hring  them  on  herself, 
and  could  hardly  tell  how  they  came.  She  said  that  she  sometimes  kne>f  ■ 
wluit  was  K'^'ua:  oo  aronud  her :  slie  seemed  to  like  to  dwell  on  the  excite- 
ment  caused  by  tlie  spells.  She  did  not  l>it€  her  tongue,  or  sleep  after  the 
attack,  or  scream  at  the  beginning.  The  above  description  answers  for  the 
usual  character  of  the  attack.  At  times,  however,  she  had  seizures  oft 
diflTerciU  kind,  often  of  convulsive  tremor  and  clearly  hysterical.  She  ww 
inclined  to  be  untnitliful  and  disobeJient.  She  improv€*d  considerably  in  a 
few  mouths  under  tlie  cai*eful  attention  of  a  good  nurse. 

Til  use  phases  of  hysteria  which  are  known  as  catalepsy,  ecstasy,  and  i 
trance  are  of  nRKleratcly  frecjucnt  ijccurreuoc  in  ciiildivn.     In  the  "  Americaa 
System  of  Practical  Medicine"  I  have  detailed  a  case  of  catalepsy  or  aiitom* 
atism  in  a  child  two  years  old,  uotcts  of  which  case  were  furnished  me  by  ( 
Dr.  De  Schweinitz  of  Philadelphia, — so  lar  as  I  know,  the  youngest  patteut 
of  this  kind  on  record.    The  child  exhibited  all  the  phenomena  of  hypnotic 
catalepsy  and  suggestion.     Either  by  manipulation  or  command  she  omld 
be  placed  iu  any  jjosition,  in  which  she  would  i^cmain  until  changed  by 
others.     Many  experiments  were  tried  with  her  sucoessfully.     Other  tii»ei 
of  catalepsy  at  an  early  age  have  been  reportctl,  the  youngest  by  Ja4H>bi  in 
a  child  three  years  old.     IlemiHL'atalepsy  has  also  been  obser\'etl  in  childmi , 
as  well  as  in  adults.     Several  of  these  eases  have  been  reported  by  ma. 

A  ease  with  rotatoiy  phcnnmcua  and  other  hysterical  mauifestati(MM 
came  recently  to  the  Phila^lcljihia  Polyclinic  service  for  Nervous  IH$CS4«^ 
This  patient  was  a  schoul-b^iy,  agetl  eleven  yeai*s.  At  nine  years  lie  hod 
begun  to  have  "seizures"  without  apparent  cause.  At  first  these  w?re 
i*otatory  in  character;  they  would  commence  while  he  was  standing,  ftnti 
he  would  go  round  and  round  for  two  or  three  minutes  at  a  time.  He 
appeared  to  Ix;  couscitnis  during  the  attacks,  of  which  he  had  fifteen  t»r  ■ 
sixteen  during  the  twenty-four  hours.  These  lasttxl  three  months,  nnd 
theu  ceasetl  tor  nine  mouths,  when  he  had  seizures  of  a  different  chamcter. 
His  legs  and  arms  were  drawn  up  spasmodically,  and  while  rigid  he  iris 
affect  id  with  a  general  tremor.  At  the  onset  he  would  scream  for  »iOie 
time,— not  a  sudden  epileptic  scream,  but  a  frightened  er\'.  His  6« 
was  suffused,  and  lie  appeared  to  be  unconscious,  but  he  had  ne\'er  faUtn 
nor  bitten  his  tongue. 

SpriugthorjH.'^  reports  a  case  of  trance,  wstasy,  and  hystero-epilepsy 
in  a  child  ten  years  old.  The  |>atient  was  a  sensitive,  emotional  girl 
with  paralytic,  epileptic,  alcoholic,  and  tubercular  ancestry.  When  IvrcDly 
njonths  old  she  had  au  attack  of  sunstroke  followed  by  a  convulsion,  and 
at  seven  years  of  age  she  had  a  severe  attack  of  whooping-cough.  One 
night  in  bed  she  was  heard  breathing  heavily,  and  for  an  hour  could  not  !«■ 
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aroiiscxl,  hut  the  iipxt  morniug  was  all  right,  Othor  similar  solzuros  ocruiTcd 
at  irregular  iiiterv:il^<,  anil  after  siwrc  than  a  year  the  eharaeter  of  the  attacks 
changed.  She  began  to  &how  BigDS  of  mild  rflrgious  ct^tasy,  whieli  was  to 
8(wne  extent  attributahle  to  an  extensive  a<v^naiiillaiu'c'  with  the  Salvation 
Army.  She  had  seizupes  with  heavy  breathing,  quivering  lip,  tearful  faee, 
cniog,  sobbing,  and  sighing.  She  eaid^  "  Oh,  dear  T*  "  How  pretty  !*^  etc. 
She  saw  *'  angels.'^  After  a  time  she  held  eonver^itions  with  her  heavenly 
visitors  or  appearanees.  Speefal  and  general  scnsiition  were  in  abeyance, 
and  hysteroid  €T>nvuLsitins  in  the  niusi'les  of  the  neek  were  sometimes  pres- 
ent. I^ater  the  ministrationsi  of  the  Salvation  Army  were  changed  £or  tltose 
of  a  clairvoyant  or  mesmerist.  She  began  to  talk  gibberish,  and  after  a 
time  v,ent  off'  in  severe  hysteroid  convulsions;  opisthotonus  was  extreme, 
imd  the  convukious  were  general.  Her  attacks,  in  short,  in  their  diflferent 
phases  and  varietit^  were  hystero-epileptic-. 
^_  Minor  eouvidsive  attacks  are  not  uncommon  in  hysterical  children,  and 
^Hithese  exhiljjt,  l)tit  in  very  im|x?rfect  form,  the  phenomena  of  hystero-epilepsy. 
The  attacks  si'cm  to  be  |^rtly  pnrpo^iive  and  partly  unconscious.  Asliby 
and  Wright  dest'ril)e  a  case  of  this  kind  in  a  girl  seven  yeai's  oltl.  Wlien 
the  attack  came  on,  she  would  jump  up  in  bed,  turn  ronud  once  or  twice, 
flit  down  again,  and  arrange  the  Ijedclotties,  smcM>thing  them  airefully  down, 
and  yet  Im?  unctmsctons  iluring  the  fit,  and  have  no  remembrance  of  it 
ailerwards.  A  sharp  word  or  a  prick  of  a  pin  would  often  arrest  these  fits. 
Local  spasm  of  almost  any  form  or  seat  may  occur  in  hysterical  chil- 
dppn.  Twitchings  of  the  fecial  and  ocular  muscles  are  i»erhaps  the  com- 
monest types. 

Henoch  descrilies  cases  of  local  spasm  which  ttxik  various  forms,  as 
violent  fit8  of  hiccough,  voic^'-spasm,  chorea,  asthmatic  attacks,  simnms  of 
the  muscles,  face,  eyes,  and  extremities.  What  he  calls  voice-spasm  or 
vocal  spasm  has  be*in  described  l)y  other  authors  nnder  such  names  as 
hygterical  cough,  laryngeal  spasm,  etc.  In  one  case  extreme  hypcra'sthesia 
of  the  friint  of  the  chest  was  replaced  by  violent  spasmtxlic  coughing  ix?- 
senibling  whiHjping-congli ;  in  aiifviher  the  child  after  every  expiration 
uttered  a  half-whim|>ering  or  half-squeaking  sound  ;  in  still  another  a 
cooing  or  croaking  sound  jto^ompauiixl  tlie  sjiasm. 

Jacubi  gives  several  instances  of  Iiysterical  cough  in  young  childivai  : 
one  was  a  boy  six  years  old ;  two  others  were  brothers,  one  six  and  the 
other  four.  Local  treatment  did  not  relieve.  One  of  the  childi-en  wa« 
addicted  to  excessive  masturbation,  and  after  suppresfing  this  huint  the 
child  recovered. 

Peculiar  rhythmical  moveraents  are  sometimes  present  in  hysteroid  or 
liystercHcpileptic  cas<*s.  Gowers  says  of  one  of  these  eases,  *'This  pecu- 
liar rhythmical  movement  in  the  legs  was  a  feature  of  the  hysteroid  attacks 
in  one  patient  whose  case,  altliough  published  elsewliere,  [presents  many  in- 
structive i>oints  deserving  luirration  at  length.  Both  epileptic  and  hysteroid 
attacks  occurred;  organic  heart-disease  was  present  j  the  disease  succeeded 
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an  attack  of  chorea,  and  the  patient  presented  a  strong  inherited  tfind<m<T 
to  neurotic  disease.  It  is  prol>able  that  tlie  hysteroid  ounvulsion  really 
siiceeeckKl  a  sHght  epileptoid  seizure." 

The  recognition  of  lyssophobia,  or  hysterical  hydrophobia,  in  children, 
may  be  of  the  utmost  importance.  A  child  who  has  been  bitten  by  a  dog 
is  seizwl  with  coovuLsiods,  which  may  come  on  spontaneously,  or  accidentally 
as  the  result  of  other  disease,  or  because  of  conversation  with  regard  to 
hydrophobia,  mingled  with  expre.^ions  of  fear  because  of  the  biting.  Im- 
mediately a  diagnosis  of  hydrophuhia  is  made  by  t!ie  horror-.stricken  n*la- 
tivee  and  frieuds^  and  this  is  adopted  by  the  thoughtless  or  badly-traio«l 
physician.  Through  suggestion  many  of  the  phenomena  of  hysterical 
attacks  are  produced  in  children,  just  as  a  train  of  symptoms  can  bestartal 
by  hypnotic  suggestion.  In  the  pseu do- hydrophobic  cases  barking,  biting, 
etc.,  may  be  thus  produced.  Many  of  these  cases  are  purely  hysterical. 
Not  infrequently  we  s<:h?  in  children  as  well  as  in  adults  hysterical  eeixures 
unconuoct<:il  with  the  bite  of  an  animal,  in  which  many  of  the  so-cdlcd 
hydrophobic  symptftms  are  present.  Gowers  relates  an  interesting  case  o(  M 
a  boy  of  tliiiiwnji,  in  whom  hysterical  attacks  commenced  after  he  had  been 
bitten  and  frighteue<l  by  a  dog. 

Any  variety  of  paralysis  may  occar  in  hysterical  children,  as  lieroi- 
plegia,  monoplegia,  paraplegia,  local  palsies  in  tlie  face,  trunk,  or  limbs^ 
paralysis  of  the  bladder,  and  vocal  paralysis  or  aphonia, 

Gillette,'  at  a  meeting  of  the  New  York  Obstetrical  Society,  reported  a 
case,  a!i*cady  referred  to,  which,  on  account  of  the  extreme  youth  of  the 
patient,  it  might  be  well  to  detail.  A  girl  only  eighteen  months  old  had  a 
habit  of  walking  and  plunging  and  falling  on  the  floor  for  amuaement,  and 
one  evening  when  she  was  about  to  do  so  her  mother  caught  her  by  the  arm 
and  stopped  her.  The  arm  fell  helpless  to  her  side ;  the  child  moaned  and 
desirtni  to  Ijc  held  and  caressed.  No  signs  of  injury  could  lie  found.  Tlie 
next  morning  the  arm  was  still  hanging  helples.sly  by  her  side,  and  she  wiB 
moaning  and  crying  as  if  in  oonsidemble  pain.  The  physician  remerattered 
that  the  child  had  always  been  very  symjiathetic,  wonderfidly  so  for  her 
age,  even  wecpiug  when  sad  pictures  or  doleful  stories  were  pres^itcd  to 
her,  and  there ftjre  bclievcil  the  ca*^  to  Ik*  one  of  hysteria.  In  the  evening 
the  arm  was  still  ap]>areutly  [wiralyzed.  The  next  murning  the  doctor  wha 
sent  for  in  haste,  aud  the  fither  arm  also  hung  helplessly  by  her  side.  The 
|)arents  and  friends  were  greatly  a!arrae<l.  The  father  was  requested  to  gft 
a  ball  of  variegated  colors  and  offer  t«  play  with  the  child,  which  he  did 
after  all  had  left  the  room  but  Dr.  Gillette,  the  patient,  and  the  parents 
The  exijerimeut  was  instantly  successful :  the  child  played  ball  at  once  as 
if  nothing  ^vas  wrong  with  her  arms.  She  trie<l  the  hysterical  attack  thr 
next  morning,  but  it  did  not  work,  and  sh<«  did  not  attempt  it  again. 

Some  of  the  forms  of  paralysis  in  children  set  down  as  hystencal  are 
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at  certainly  of  this  character,  or  have  iu  thera  only  a  strong  hysterical 
element.  A  form  of  paralysis  nieutioued  by  Jat^obi,  for  example,  resem- 
bles spinal  infantile  paralysis,  and  appeai-s  to  result  from  a  change  in  the 
circulation  in  the  spinal  eord,  bearing  a  great  similarity  to  what  is  known 
to  take  plat-V  at\er  infections  diseases.  He  gives  the  ease  of  a  girl  who  first 
began  aimplainiug  of  stomach-ache  and  later  was  troubled  with  nausea. 
She  was  taken  with  typhoid  fever,  and  when  convalescing  the  nausea 
returne<^l.  Shortly  after  this  she  had  general  convulsions,  being  constantly 
nauseated  and  very  weak.  When  seen  by  Jacobi  her  weakness  was  almost 
complete  |jaraplegia.  She  had  varying  conditions  of  hypertcsthesia  and 
imssthesia,  somettmos  with  coldness  and  pallor,  somctltnes  with  circum- 
jicribed  red  spots;  fre<[Uently  perspiration  alternated  with  dry  coolness. 
Of  diagnostic  inijwrtance,  according  to  Jacobi,  was  the  small  number  of 
tangible  ehauges  iu  proportion  to  the  lai^e  number  of  symptoms.  He  at- 
tached jMirticular  imjwrtauee  to  the  absence  of  temperature-elevations,  making 
many  observations,  The  case  waia  regarded  as  one  of  vaso-motor  neurosis. 
Ergot  was  given,  and  the  galvanic  current  to  the  spine  was  used.  Later 
the  patient  was  taken  to  EurojM?  and  completely  rccoveiXHl. 

The  siime  writer  gives  other  illustrations  of  hysterical  paralytic  and 
paretic  conditions  iu  the  young,  although  he  believes  they  are  not  frecpient. 
A  girl  of  nine  years,  for  instance,  fell  in  convulsions,  which  were  followed 
by  ptosis  and  deviation  of  the  right  eye  outward,  the  puj»il  somewhat 
dilated,  on  the  left  the  pupillary  branch  being  also  a  little  affected.  The 
tongue  dcviattil  to  the  right.  The  child  improved,  hot  after  another 
attack  of  ctmvutsions  bad  the  siime  jiaralytic  symptoms.  Jacobi  cured  her 
hv  firmly  impressing  her  with  the  idea  of  success  and  then  pressing  his 
thumb  firmly  on  the  supraorbital  nerve  and  commanding  her  to  o|K'n  her 
eye.  Her  ptosis  was  Instantly  relieved,  and  she  was  well  for  several  weeks, 
when  she  exhibitetl  the  same  symptoms  and  was  relievetl  in  the  siuiie  man- 
tter.  It  might  l>e  questionetl  whether  this  was  not  an  exhaustion  paralysis 
after  an  epileptic  cerebral  discluirge,  rather  than  an  hysteriad  palsy. 

Ixx? '  luis  Imported  a  case  of  aphonia,  in  a  girl  four  yeai's  old,  seen  at  the 
Pennsylvania  Hospital  under  Dr,  Addinell  Hewsou.  It  developed  sud- 
ilv'uly.  She  was  snpposetl  to  l>e  hysterical,  and  was  watched  carefully  wliile 
at  play  among  her  companions  to  see  if  she  did  not  sjM'ak  at  unguarded 
moments.  She  was  examined  by  several  physicians,  some  of  them  laryn- 
gologists.  As  a  final  test,  she  was  placed  under  ether,  and  as  she  eaiue  out 
of  its  Influence  cried  lustily,  and  talketl  as  patients  usually  tlo  before  re- 
covering fully  from  the  etfwts  of  the  auicsthetic.  Her  surroundings  were 
changeil,  and  she  was  cured.  Gootlbart  attended  a  girl  r^  twelve  with 
functional  jmnilysis  of  the  alxluetors  of  the  vocal  cords.  She  hatl  alst)  a 
crrHipy  cKjugh ;  tlierc  was  entire  absence  of  any  raorbitl  api>eanince  of  the 
larynx,  except  in  the  position  of  the  vocal  cords.     Tliese  played  some- 
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what  close  together  duriug  expiration,  and  duriag  inspiration  the  ante- 
rior parts  conipletdy  closet!,  the  left  ovei'lapping  tlie  right,  and  leaving 
only  a  chiok  ht-'hiud  for  the  eJitrant'e  of  atr  iutu  the  lungs.  In  the  crjaret- 
of  half  ail  hour  the  jmresis  had  ahuost  disappc'aixHl,  This  patieut  had  been 
ill  the  hospital  under  Dr.  Taylor  for  mtalt'[>tie  attacks,  and  in  one  of  Ucr 
fits  her  eyes  were  first  turned  strongly  to  one  side,  and  then  she  squintiil. 

Sensory  hysterical  phenomena  are  probably  more  cominou  in  diildrpn 
than  any  other  manifestutions,  a  fact  which  does  not  seem  to  be  geucrally 
appreciated  by  the  jirofession  at  large,  and,  in  eonsetiuenoe,  cases  clwirly 
hysterical  in  character  are  fi-equeutly  sup^wsed  to  be  oi-gauic  and  of  seriou* 
import. 

The  most  common  forms  of  hysterical  sensory  disorder  may  Ix-  rla-i- 
fie<l  as  hy|wncsthesia,  ajiaesthesia,  [Kilns  referretl  to  siK\ial  parts  or  or<^,m»^ 
and  pain  irregularly  distributed  over  the  body. 

The  meaning  of  hyperiesthesia  in  children  should  always  U*  fully  toi^ 
sidered.  The  tendency  of  the  physician,  and  more  strongly  of  the  jnin^ut^ 
is  usually  towards  a  grave  diagnosis ;  and  many  cases  simply  hy^teriod 
have  been  set  down,  Ixfiiuse  of  hy[>eraesthesia  and  the  complaint  of  deep- 
seated  pain,  as  uennVis,  meningitis,  myelitis,  braiu-tuinor,  reflex  neunilgia, 
etc.  Every  one  who  has  been  much  with  young  children  knows  how  im- 
pressionable, irai(ative,  symi)athy-loving,  and  observant  of  suffering  they 
are.  Pain  ap[M?als  especially  to  the  imaginative  faculties  of  sensitively- 
organized  young  children.  Aceoixling  to  Ashby  and  Wright,  prolxibly  the 
most  common  form  of  hysteria  in  girls  is  hypera'sthesia,  a  complaint  uf 
tenderness  or  pain  which  cannot  be  aci:ountetl  for  except  by  a  ncunnsi:?,— 
local  tenderness  about  the  spine  or  one  of  the  joints,  especially  the  Ijip; 
hypersensitivcnesa  of  the  thyroid  gland  or  front  of  the  larynx ;  htsKlaeheis^ 
either  frontal  or  occipital,  or  of  the  form  of  "  clavus,^'  "  Hysteriii,"  say 
tlie  wirae  authors,  "  is  apt  to  mimic  various  diseases  which  are  normallv 
accompimied  by  severe  jiain,  such  as  peritonitis,  pleurisy,  rheumatism ;  it 
must,  liowcver,  be  borne  in  mind  that  there  may  be  some  actual  diseas? 
present,  and  the  sensory  distnrljance  is  only  an  exaggerated  condition  of 
what  would  normally  exist." 

Hysterical  loss  or  diminution  of  sensation— either  tactile  ameslheaia, 
analgi'sia,  or  loss  of  temperature-sense — occurs  in  children  with  consider- 
able frequency,  usually  in  eouneetion  with  the  other  phenomena  of  hysrtero- 
epilepsy,  but  sometimes  as  ao  isolated  symptom,  Peugniez  has  recorded  t 
series  of  cases  of  anrusthesla  of  the  skin  and  special  senses  in  children  from 
ten  to  fifteen  years  old. 

Barlow  also  has  collet^ted  a  series  of  cases  in  children  between  ten  and 
fiftwn  years  (jld.  A  Imiv  two  years  old,  when  the  skin  Ijctween  hbi  finger? 
was  pricked  with  a  needle,  did  not  wince  or  withdraw  his  hand,  and  wbeo 
one  side  of  his  face  was  pricked  showed  the  slightest  |)ossible  play  of  tin? 
features,  while  ujkju  pricking  the  cth»?r  side  he  erittl.  In  another  case 
strong  farudism  was  tolerated  with  perfect  luditt'erence  when  applied 
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either  leg: ;  in  anothor  faratlisni  won  felt,  althougli  n  iicetllo  liad  bt^n  puslitil 
into  the  skin  witlioiit  the  rhild  withdrawing  the  limb;  in  a  fuurth  the 
needle  wa?*  tolemtwl  for  several  niiiuites,  and  tlten  the  limb  was  nlowly 
withdrawn,  Imt  withoot  a  cry.  In  sti!l  another  analgesic  jjaralysis  without 
wa^tiniT,  which  had  laste<l  nine  months,  was  n\m  present.  A  girl  five  yeai^s 
old  had  her  anu  scorfhed  over  a  tract  about  three  inches  long  without  cry- 
ing; she  also  had  her  thigh  dee}jly  cut  by  a  bit  of  broken  pottery  without 
^showing  any  dii^tress.  A  girl  of  eleven  had  tx>mplete  analgesia  tin  tlie 
light  side  of  the  Unly,  and  also  on  the  left  cheek.  She  could  not  loi-alize 
thes^Hit  where  she  was  pinched  on  the  right  side,  but  she  had  no  diffienlty 
on  the  left.  This  child's  field  of  vision  was  considerably  limited,  and  she 
had  what  the  niotlier  termed  "  blind  fits.**  In  a  gii't  nine  and  a  half  years 
old  both  arms  and  legs  were  analgesic.  A  Uiy  nine  years  old,  snbject  to 
fits,  was  found  to  be  tolerant  of  the  application  of  a  ntitlle  down  one  side 
of  his  body  and  almtist  so  on  the  other  side,  but  he  couUl  Icx^ilize  the  posi- 
tion of  the  needle  j>erfectly,  although  it  did  not  give  hini  any  trouble. 
A  girl  nine  ytars  old  had  paralysis  of  both  legs,  without  any  affection 
of  the  sphinctei-s  or  wasting  or  rigidity  of  the  limbs,  and  was  absolutely 
tolerant  of  every  kind  of  stimulus  applictl  to  the  limbs.  A  girt  of  eight 
vears,  with  a  bistort'  of  eonvidsive  and  other  hysterical  manifestations,  was 
found  to  be  distinctly  analgesic  in  her  arms  after  a  violent  attack.  A  girl 
three  years  old,  wtlji  a  history  of  convulsive  and  sci*eamiug  fits,  was  anal- 
gesic all  over  for  two  weeks  after  an  attack. 

At  a  meeting  of  the  Clinical  Society  of  Ivondon,  October,  1877,  Thomp- 
son reportcfl  a  case  of  hysteria  in  a  boy,  with  ana^stlicsia,  ischieniia,  and 
contractui'cs  of  the  lower  limljs.  It  is  i>erhai)s  significant  that  while  this 
l)oy  had  an  English  mother  his  father  was  French.  The  boy  had  always 
been  delicate,  but  in  tlie  spring  of  1877  he  Ix'gan  to  show  hysterical  phe- 
Domena«  He  iMxtime  unable  to  walk,  owing  to  paresis,  rigidity,  and  dis- 
tortion of  the  lower  limbs,  and  liis  voice  was  alnnist  inaudible.  The  legs 
were  firmly  flexed  u[>on  the  thighs,  and  the  feet  extended  as  in  talij>es 
e(|uinns.  The  genital  organs  were  ill  dcvclnpLtl ;  antesthesia  and  ischiemia 
were  prominent  symptoms  from  first  to  last.  Under  the  application  of 
gold  ctitns  the  anresthe'sia  and  iwlucmta  disappeared.  Other  metals  were 
tried,  but  the  etlect  cmild  be  i>r<j<luci*d  only  by  the  gold. 

Goodhart  has  twice  seen  heraianaesthesia  with  hemiplegia  in  Iwya  of 
eleven  and  twelve.  In  a  cjlsc  under  his  own  care  he  wa.s  at  first  disiM>sed 
to  Ijclieve  in  the  existence  of  some  actual  lesion.  This  boy  wius  twelve 
years  old,  witli  a  neurotic  family  history.  Paralysis  came  on  in  the  night, 
"His  faw  was  panily^^cd  on  the  right  side,  and  the  tongue  deviated  to  the 
right.  The  right  arm  was  paralyzed,  the  extensors  of  the  forearm  most 
markedly  so,  and  the  wrist  dropjMMJ  as  in  lead-poisoning.  He  made  evident 
efforts  to  move  it  when  told,  but  was  obliged  to  call  in  the  aid  of  the  iJ]»i>o- 
site  hand.  There  was  less  decided  failure  in  the  leg,  but,  when  he  walked, 
bis  toes  cauglit  the  ground  io  putting  the  foot  forward,  the  knee  was  iiexed^ 
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the  Itwl  drawn  up,  and  the  limb  moved  clura^ily  as  from  wmit  of  liarmonyJ 
betweeu  the  eoactijig  miiseles  rather  than  rroni  actual  ijaralysls,  but  the  ex^l 
tensors  obviously  had  the  woi*st  of  it.     Tiie  loss  of  sensatiou  was  complete^ 
and  thoroughly  distribtitetl  to  the  right  half  of  the  IkkJv,  mucous  menibmtiej 
as  well  as  skiu.     Tlie  kiic»e- reflex  oii  the  paralyzed  side  wa^  iiiarkeiUy  qx»\ 
aggerated.  .  .  .  The  paralysis  both  of  seDsation  and  motion — but  the  forme 
far  more  than  the  latter— varied  much  fi-om  day  to  day ;  and  sometimes  tt 
special  seuses  suffered/' 

Headaehes  whieh  may  be  properly  classed  aa  hysterical  ocxiir  some- 
times, although  rarely,  in  children;  tliey  are  much  less  frequent  than  in  thej 
young  or  middle-aged  adult.  In  ehildreii  in  the  majority  of  cases  they  are] 
imitative,  at  k^st  in  part.  The  child  of  a  mother  who  suffers  from  migraina] 
or  any  of  tlie  forms  of  recurring  iieadaehe  will,  if  precocious  or  imitativeyj 
sometimes  really  or  apparently  suffer  fi'om  severe  head-iwins.  Such 
are  very  deeeptive.  The  fact  that  true  migraine  occurs  in  very  young  chiUJ 
dreu  must  not  be  overlooketl  in  making  a  diagnosis.  Sinkler  has  writtenl 
an  iutei-esting  paper  on  the  subject,  giving  a  nunil>er  of  eases  in  cliildreaj 
under  puberty.  In  one  ease  under  my  own  observation,  a  child  betweei 
two  and  three  years  of  age  began  to  have  mild  attacks  of  migraine,  both! 
the  mother  and  the  grandfather  of  this  child  having  suffered  with  typicall 
migraine  for  many  years. 

West  mentions  a  boy  of  thirteen  who  had  been  ill  with  hc^aehc  audi 
vague  cerebral  symptoms.     His  sister  had  died  with  disease  of  the  brain^J 
and  he  liad  shown  extravagant  grief  at  her  death.     His  woret  symptom 
were  headache,   intense  sensitiveness  to  sounds,  and  dislike  of  the  light* j 
Sometimes  he  would  not  allow  his  head  to  be  brushed  or  even  touched.    Hi 
was  feeble  aud  til  nourished,  and  often  walktHl  with  a  limping  gait     IitJ 
spite  of  the  long  continuance  of  his  symptoms,  he  did  not  grow   worse,! 
When  not  observed  he  walked  aud  spoke  better,  and  forgot  his  headacb^j 
and  other  ailments  if  interestinl  in  anything.     West  also  mentions  the  caae] 
of  a  girl  ten  years  old,  who  had  a  spasmodic  cough  when  younger,  and  ail 
eight  years  of  age  began  to  suffer  with  excruciating  headaches.     These] 
were  arbitrary  in  their  onset,  and,  except  a  capncious  appetite  and  a  etm-l 
stipatetl  liabit,  the  child  had  no  other  bad  symptoms.    Sometimes  she  would] 
lie  for  hours  with  her  hands  to  her  head,  moaning  and  crj'iug,  and  would | 
cling  tit  her  mother  with  vehement  protestations  of  affection.    If  the  doctor 
went  into  the  ro<>m  unexpK-tedly,  even  if  she  were  cheerfully  at  ]»lay,  shej 
would  immtiliately  put  her  hands  to  her  head  and  eommeuce  to  moan.    She] 
afterwards  deveh>iKMl  a  train  of  grave  hysterical  symptoms,  making  the 
diagnosis  clear.     Eventually  she  recovered. 

Dessau  rt^port*?  a  aise  of  hysteria  in  a  boy  thirteen  years  of  age,  in 
which  the  affection  b^an  with  a  jiain  in  the  right  ear.  Soon  after  tbe  pain 
in  the  ear  ceased  he  coraplainetl  of  pain  in  the  right  hv]x>chondriac*  rc^on, 
which  gradually  extended  over  the  left  side,  and  afxtut  the  same  time  he 
had  a  dry,  empty,  barking  cough,  with  muco-purident  sputa.     In  a  few 
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weeks  paiu  was  complained  of  iu  tlic  left  ankle-joint,  later  in  the  kuce- 
jolnt.     These  pains  were  aa^unipanieil  by  firm  eoutmctiires,  but  lie  had  no 
SAvelling  about  the  joints.     His  general  condition  was  bad»     He  recovered 
under  the  use  of  cod-liver  oil,  the  liypophosphites,  and  syrup  of  the  iodide 
of  iron.     This  ease  presents  the  features  which  should  help  the  pliysician 
to  discover  that  he  is  dealing  with  a  t«se  of  liysterieal  paiu,  although  on 
first  being  called  the  diagnosis  would  be  difficult.     The  pain  was  severe, 
no  organic  condition  amid  be  discovered  in  any  of  the  locations  to 
^Aooount  for  its  presence ;  it  passed  from  one  region  to  others  reniute  and  dis- 
connected ;  it  attacked  tissues  and  oi^ans  so  different  in  character  as  to  ex- 
clude audi  causes  as  rheumatism  and  gout,  whieli  affa^t  parti<ndar  structures. 
ficmiss^  reports  an  instance  of  hysteria  iu  a  boy  six  years  old,  who  two 
weeks  before  coming  under  the  care  of  the  physician  had  begun  to  complain 
of  pain  in  his  abdomen  and  around  his  waist.     He  >\'as  treated  for  wor»i8, 
l>iit  witliout  result.    He  was  puW,  rtilucetl  iu  fleshy  and  j^ieevish  j  his  tongue 
was  pale  and  slightly  coated  ;   his  temjierature  was  99.5^  F.     Tlie  pain 
wliicli  had  been  at  first  iu  the  abdomen  had  gradually  descended  to  the 
thiglis,  knees  and  feet;  it  was  rather  an  excessive  hyijertesthesia  tiiau  a 
true  pain;    swelling  and   Im-al   heat  were  absent.     He  was  treated  with 
quinine  and  bromide  of  potassium,  and  in  three  days  he  was  able  to  walk 
in  a  limping  manner;  but  two  days  later  he  was  found  on  his  Ixick  w^ith 
both  feet  lifted  fi-om  the  matta-ss  and  the  thighs  lifted  from  the  abdomen ; 
be  would  scream  if  any  one  even  offeretl  to  touch  his  feet.    These  symptoms 
iiad  oorae  suddenly.     He  got  Ix^tter  and  worse  under  treatment.     In  a  few 
days  he  w^mplained  not  only  of  his  feet,  but  also  of  his  left  hand,  which  he 
insisted  upon  having  w-impijcd  up^  es|>ecially  the  middle  finger. 

Henoch  relates  the  case  of  a  boy,  six  and  a  half  years  old,  previously 
Healthy,  who  had  had  measles,  and  two  weeks  after  the  beginning  of 
tlie  disease  another  hoy  fell  up<jn  his  alxlomcu.  He  began  to  complain 
erf  great  paiu,  crj^ing  and  tossing  about  continually.  The  paiu  came  in 
piiroxysms  of  increasing  frecpienry  and  intensity;  temjK'i-ature  about  101° 
K*. ;  pulse  frequent,  tongue  coatod,  with  fetor  of  the  brcjiLh,  anil  thirst. 
The  central  symptom  was  intenst?  hypei*iBsthesiaof  the  skin  of  the  abdomen 
atid  chest,  so  that  severe  pains  were  produced  by  picking  up  a  fold  of  the 
akin.     He  made  a  rapid  rec<jvery. 

Cases  similar  to  those  of  Henoch  and  Bemiss  are  not  iufixHjuent.  I  have 
several  times  liecn  called  iu  to  dc<'idc  uj^kju  their  cliaracter.  The  question 
of  the  existence  of  a  neuritis,  dermal  or  tnnical,  is  one  to  be  considered. 
Po««ibly  a  mild  form  of  a  neuritis  or  other  organic  disorder  is  pi^esent  some- 
times, the  jmiu  and  suflfering  pix>pcr  to  the  disease  Ijeiiig  exaggerated  by  the 
cerebral  (xmdition  of  the  hysterical  patient,  Starr,''  in  the  Middleton  Gold- 
liaith  Lectures,  says  that  \minH  sometimes  set  down  as  hysterical  are  due 

*  New  Orleans  Medical  and  f^nriciatl  JnuraaU  October,  1886,  p.  256. 
«  Medical  New*,  1887,  vol.  i.  pp.  HI,  18^,  iy7,  226. 
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to  a  netiritts  of  greater  or  leBs  severity.     While  such  cases  have  usiialh 
recovered,  they  have  sometimes  Ixh?u  tedious,  lasting  at  least  for  weeks. 

A  case  seeu  with  Dr.  FeUlsteiu,  of  PhiWlelpliia,  illustmtes  this  ditBeult) 
of  diaj^Dosis  Ijetweeu  hysterifail  hyi>ertestlie3ia  aod  multiple  neuritis.     Thia 
patient,  a  girl  eleven  veal's  old,  Ix^^n  to  txjm|>laiii  in  the  spring  of  pain  ii 
the  head  and  also  at  the  najH?  of  the  in-ck,  tJu*  latter  a&sociated  with  a  feel-i 
iug  uf  stiflfuess.     She  soon  also  made  complaint  of  pains  la  the  spine  au^ 
of  both  the  up}XT  and  luwer  extivniitit^s,  and  alsi*  of  nniversid  tenderue 
to  pi'easure.     The  paiti  and  hypeiie^tliesia  did  not  follow  tlie  line  of  thfl 
nerve-truuks,  but  were  geiieral  and  dermal ;  slie  epoke  of  them  as  beir 
present  all  the  time;  but  at  intervals  she  l»ad  exacerbations  of  pam  in  cir 
cumseribcd,  isolated  patches  on  the  extremities,  these  areas  becoming 
and  remaining  so  for  a  short  time.     Her  disposition  changed  :  she  became 
irrintable,  fretful,  and  excitable.     For  three  weeks  she  showed  some  irreguls 
but  not  marked  elevation  of  teni|K'nituiT.     Various  methods  of  treatment^ 
were  ado])tal,  inehidiug  salicylates,  iodides,  small  doses  of  mercury,  tonics, 
and  ancxh'nes  ;  but  nothing  in  the  shape  of  medicine  seemed  to  benefit  he 
much.     She  was  three  months  iu  betl.     At  the  eud  of  two  months  she 
showed  some  enlargement  of  the  thyroid  gland.     At  first  she  lost  fleshy  bu 
at  the  end  of  three  mouths  was  as  fleshy  as  before  her  sickness. 

What  ai*e  kn<jwu  as  hysterogenic  or  epilepto-hysterogenic  zones 
sijmetimes  jiresent  iu  Iiysterical  children.  These  are  sensitive  sj>ots  or  i 
of  the  skiu,  and  ou  touching,  pi-essing,  pinching,  or  otherwise  exciting  the 
active  hysterical  or  epileptoid  manffestatioos,  iu  some  cases  even  convulsions 
occur.  In  one  case,  in  a  child,  pressure  between  the  scapuhe  would  pr 
duce  either  hysterical  convulsions  or  a  state  of  excitement  like  a  mild  mania 
In  another  case,  pressure  or  pinching  of  almost  any  portion  of  the  Ixjdj 
would  ttause  sjwisms,  althougli  usually  these  hysterogenic  zones  are  ii 
j>articular  regions. 

Hystcrictil  affections  of  the  eye  are  seen  among  children,  and  relatively] 
with  considerable  freijueucy,  and  these  may  l)e  of  any  of  the  forms  descril>ed'| 
as  occurring  in  the  hysteria  of  atlolescent'e  and  adult  life, — ptosis,  strabismi 
raus,  pupillary  altemtions,  amblyopia  and  achroniato[>sia  of  either  one  or 
both  eyeSj  and  total  blindness.     A  fair  number  of  cases  of  hysterii^  am-l 
blyopia  in  children  have  been  rejwrted  by  observers  In  various  countries, ' 
the  reiwjfters  giving  different  opinions  or  expressing  doubts  as  to  the  proper] 
interpnetatiou  of  the  phenomena.     The  chief  j»oint  in  doubt  has  usually 
l>een  whether  or  not  tiie  loss  or  diminution  of  siglit  has  l)een  the  result 
of  pure  fraud,  of  unconscious  deception,  or  of  some   temporary  im|)air- 
ment  of  the  functioning  in  the  cerebral  visual  centres,  either  prirasiry  orl 
cortical.     This  problem  is  by  uo  means  so  easy  of  solution  as  might  at  first 
appear.     A  child  asserting  loss  of  vision  iu  one  eye  is  surpriscxi  or  tricked  | 
into  tlie  use  of  the  other  by  placing  a  strong  convex  or  ooncave  lens,  or  4 1 
prism,  before  the  unaffected  organ,  and  the  inference  is  made  that  decep-j 
tioQ  has  been  pmetisetl  by  the  patient  or  culprit,-  that,  iu  otlier  woixls,  thej 
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iDdividual  cau  see  with  the  amblyopiL'  or  blind  oye^  but  will  not,  owing  to 
mental  perversion  or  obliquity,  Sueh  a  condusionj  however,  is  not  nceessa- 
rily  correet.  It  is  possible  that  the  visual  centi'ejs  of  one  side  of  the  brain 
may  in  such  cases  be  in  al^eyance  as  long  as  the  other  side  is  free  to  aet,  the 
former,  however,  lieiug  stimiilutwl  into  iiinetioiial  activity  by  in«ij):ieitatiug 
the  latter.  Probably  pure  fraud  is  the  best  explanation  for  some,  but  cer- 
tain ly  it  is  not  for  all. 

Dr.  De  f^-hweiuitz,^  in  reporting  a  ease  of  hysterical  amblyopia  in 
a  coloi*ed  girl  nine  ycai's  of  age,  who  denied  even  light-[x?rceptiou  in  one 
eye,  speaks  of  an  interesting  experiment  Ix^ring  on  this  point.  "  In  one 
case  of  siniulatetl  bliudne-ss  (nialiugering)  tlie  subject  was  made  to  stand  the 
test  by  having  it  explaintKl  to  her  that  those  piTsent  at  tlie  examination 
fully  undei'8tcM»d  that  Iior  statement  in  regai"d  to  sight  in  the  eye  under  ex- 
aminati<m  was  totally  false.  She  was  sutfielently  intelligent  to  appreciate 
that  she  had  been  detected  in  her  attempt  at  deceit,  and  readily  adfuittt^il 
tbe  truth  of  the  charge.  On  the  other  hand,  a  jHTfeetly  intelligent  woman 
subject  to  hysterical  amblyopia,  in  whom  the  test  demonstrated  the  fact  that 
the  eye  elaimetl  for  bliiiihicss  had  full  visual  acuity,  utterly  deuietl  the  pos- 
sibility of  sight,  in  spite  of  the  fact  of  her  api»areut  perfect  appreciation  of 
the  sufficiency  of  the  tests  which  demonstrated  that  she  could  see."  Both 
hysterical  amblyopia  and  achromat<rpsia  in  children,  as  in  adults,  have  usu- 
ally been  found  in  patients  in  whom  the  other  |ihcnomena  of  grave  hysteria 
•re  prestmt,  as,  for  example,  hemianwsthesia,  liemi[wresis,  contracturi*,  erm- 
vulsious,  and  psychical  episodes,  usually  of  the  maniacal  or  hallucinatory 
character. 

Yeai-s  ago  I  reportetl  a  case  of  siraulated  monocidar  blindness  oecnrring 
in  the  service  of  Dr.  Harlau  in  the  Wills  Ophthalmic  Hospital,  Philadel- 
pliia.  Harlau  has  rej)ort<?d  other  similar  casc«,  aad  has  contributed  several 
articles  on  rhis  subject. 

Aehromatoj>sia  is  a  "condition  in  which  there  is  a  failure  to  apjvreeiate 
oolors.  In  Daltonism,  or  true  color-blindness,  one  color  may  lie  taken  for 
Wiother  ;  in  at'hromatopsia  the  notion  of  color  may  be  entirely  lost.  These 
colors  are  found  by  the  j^mtient  to  disappear  in  regular  order,  and  return  in 
reverse  order  as  the  patient  rf^covers.  8ome  remarkable  cases  of  this  kind 
have  been  repirt^xl  as  txx^urring  among  French  hysterics.  A  few  examples 
of  the  same  affection  have  been  reported  in  America.  Sometimes  the 
patient  has  lost  jM*rception  of  one  or  several  colors.  When  only  one  color 
is  lost,  it  is  usually  violet  ;  if  two,  violet  and  green  ;  then  in  regular  succes- 
sion follow  the  colors  of  the  8t>ectrum."' 

Of  one  form  of  hysterical  blindness  in  children  I  have  seen  two  exam- 
ples,-— ^that  in  which  the  patient  complains  of  sudden  blindness  in  one  or 
both  eves,  this  lasting  oidy  for  a  very  brief  time,  as  for  a  few  minutes. 


'  Journal  of  Nervnue  and  >r*-nUiI  Discuses,  April,  1890,  p.  275. 
'  American  System  of  Practie&l  Medicine,  vol.  v,  p.  247. 
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Mendel '  has  report «l  a  case  of  aggravated  hysteria  in  a  boy  ten  yean 

old,  with  amaurotsiB  of  first  one  eye  aud  later  of  the  other.  Thl*^  jtatieot'a 
materual  graudiuotJier  waB  epileptic.  He  sullered  paiuful  seusatioiis  ia  the 
course  of  the  trigeminus  and  other  nerN'^es,  aud  artcr  a  tiiue  apj>fajied  iP- 
regidar  at-tiou  of  the  muscles,  unsteadiness  of  the  iutelleet,  ineontiDenoe 
of  urine  during  the  day,  and  within  a  yeur  and  a  half  paiuh  iu  the  hetdt 
vomitings  amblyopia  in  the  right  eye,  and  emaciation.  These  symptoois 
vanished,  with  the  exception  of  irritability  and  ix-eviahness,  and  were  fol- 
lowed by  drumming  of  the  feet,  dizzy  sensations,  emproethotonus,  with 
rapid  forward  movements  of  the  body,  without  lose  of  oonaciousuess,  theM 
symptoms  apjjcaring  iu  paroxysms  for  twelve  days.  On  tlie  thirteenth,  in 
place  of  the  tonic  spa.sm  ap^jeared  spasmodic  shaking,  spasms  of  laughter, 
hallucinations,  aud  loss  of  eonst^iousuess,  amaurosis  of  the  right  eye,  nod 
pare:5is  of  the  right  arm.  Six  days  later  the  blindness  and  jximlysis  had 
disapi>cared,  aud  a  geneml  hypeiiesthesia  was  develo|Ktl  ;  then  amaufOM 
of  the  left  eye,  histiug  twenty-four  hours,  was  added.  The  Inn*  wa«  remoroi 
to  a  public  iustitntioO)  and  in  three  days  was  welJ^  notliiog  remaiuiog  of  his 
old  trouble  save  a  decided  excitability. 

Among  the  views  tliat  have  been  suggested  to  explain  these  byistiiriGBl 
defects  of  vision  is  that  which  has  also  been  resorted  to  for  the  explauatioo 
of  many  other  hysterical  phenomena, — namely,  hypnotic  suggestion,  in 
some  eases  auto-suggestion,  jierhaps  the  result  of  the  observation  or  dis- 
cussion of  blindness  iu  others.  The  patient  believes  that  he  cannoi  9ec^ 
aud  therefore  tloes  not  see.  But  this  explanation,  seemingly  lucid  enougli, 
is,  after  all,  a  begging  of  the  ciuestion.  The  brain,  or  a  pfjrtion  of  it,  must 
for  a  time  be  iu  a  changed  condition  iu  order  that  the  self-tlecx»ptioii  aiay  be 
aecoiuplished. 

Hysterieal  deafness  or  diminution  of  hearing  has  Ixreu  recorded  as  oo- 
ciirriug  eitlier  as  an  indej>eudeut  sym[)tom  or  in  assoeiatiou  with  gi-ave  hys- 
terical phenomena :  I  do  not  recall  a  single  case  iu  my  own  experieuoe  in 
which  tliis  has  been  pivsent  as  an  isolated  symptom  in  a  child  under  thirteen 
years  of  age.  Loss  of  smell  on  the  same  side  as  deafneiss  and  bliudoM 
has  been  recorded. 

Among  the  most  imi>ortant  hysterical  atTeetions  occurring  in  ohildreo 
aud  among  those  in  which  paiu  is  a  leading  elemeut  are  those  simulatiag 
organic  affections  of  the  joints.  To  Shaffer  we  are  indebted  for  the  nwsl 
valuable  wutributiou  on  this  subject,  one  which,  although  by  uo  meiDS 
ncglei^tcd,  lias  not  attracted  all  the  attention  which  it  deserves.  A  lai^ 
Ijcrcentage  of  his  cases  were  children  under  the  age  of  pulx»rty,  aud  theit- 
fore  strictly  within  the  limitations  of  this  piiper.  His  study,  while  doaig- 
uated  "  The  Hysterical  Element  iu  Orthtij^^edic  Surgery,"  aflbrdfi  io  tlie  CMBS 
which  lie  admirably  details  a  study  of  almost  all  the  pheuomcna  presented 
by  hysteria  iu  children, — hyperffisthesia  aud  subjective  paiu,  rigidity  sad 
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contractu  res,  fypasm  am!  paralysis,  malingerino:  and  nPinH>-miniefti>!,  lying 
nnd  limping,  pnx?ocity  and  jH^rvcraity.  The  observations  to  which  lie  refers 
of  Bn>die,  8key,  Paget,  Esmareh,  and  othei-s  are  familiar  to  the  profession. 
The  false  often  m  closely  resembles  the  real  disease  that,  as  Shatfer  shows, 
even  the  most  exjXTreneed  are  at  times  at  a  loss  to  deride  whether  a  given 
articulation  is  in  a  progressive  state  of  chronic  disejise  or  simply  in  a  neuro- 
mimetic  state.  He  gives  many  instances  of  neuro-mimesis  both  of  the 
linib-articiilations  and  of  the  spine. 

Jacubi  has  also  given  a  mimljer  of  interesting  ilhistrations  of  uenmses 
of  the  joints  in  children  from  five  to  twelve  years  of  age.  The  majority 
of  his  (rases  had  Ikm?u  observed  about  the  knee-joint,  but  the  ankle-jr*int  and 
hip-joint  were  by  no  mt^ns  free.  The  internal  condyle  of  the  fejnur,  the 
styloid  pi-ocess  of  the  ulna,  and  tlie  vertebral  colnmu  were  the  favorite 
places.  The  same  affection,  however,  bad  been  ol^served  in  the  sciatie,  obtu- 
rat4)r,  cniral,  i^emnea!,  saphenous,  and  tibial  nerves,  in  the  cervical,  lum- 
bar, hypogastric^  and  sacral  plexuses,  and  in  tlie  periplioric  nerve  branches 
distribut<?d  alwut  the  integuments,  joints,  pcriasteum,  and  bones,  A  girl 
eleven  years  of  age  applied  for  surgical  treatment  for  coxalgia.  The  pain 
was  intense,  and  the  symptoms  closely  simulated  those  of  organic  hip-ilis- 
ease ;  but  the  child  was  not  emaciated,  and  no  fever  could  lie  detected. 
Under  chlorofonn  the  spasmodic  contractore  relaxed,  no  crepitation  was  felt, 
and  mobility  was  tv>mplcte.  The  patient  recovered  under  gcncml  rol>orant 
treatment  with  an  occasional  sedative,  and  compulsory  exercise.  Similar 
treatment  scu^ceedcd  in  a  girl  nine  years  old,  who  suffered  from  intense 
pain  in  the  knee-joints,  but  more  fretpieutly  in  the  ankle-joints  and  in 
the  tarsus  and  metatarsus.  In  anotiier  case  the  difficulty  of  diagnosis 
between  osteitis  aiid  hysteria  was  very  grcat^^  and  both  were  probably  pres- 
ent. A  girl  of  eight  years,  under  treatment  for  nlnar  neumlgia,  dcvcInjK'd 
a  moderate  swelling  at  the  wrist  and  shonlder-joint,  which  disappeare<l  fo  l»c 
replaced  by  severe  jiain  in  the  toes.  Her  sufferings  were  mittgatwl  when 
cedema  of  the  right  foot  made  its  apjx^rance.  Another  girl,  of  five  ycai-s, 
was  treated  for  acute  rheumatism  of  the  shoulder-joint.  A  l>ov  of  eight 
years,  with  a  slight  mitral  incompetencyj  had  rheumatism  of  both  wrists 
and  both  ankle-joints,  with  fever.  After  his  fever  had  disappeared  he  still 
complained  of  excessive  jmin,  yelling  and  siTearaing  at  times* 

Varieties  of  hysterical  clnb-foot  have  been  described  by  Shaffer,  Ijay- 
oock,  Shaw,  Tjittle,  Skey,  Mitdiell,  Sir  Charles  Bell,  Charcot,  Adams,  and 
others,  Talij^s  vanis  seems  to  be  one  of  the  most  common  forms,  if  not 
the  most  frequent  one,  in  young  girla.  In  extreme  cases  of  this  kind  the 
outer  margin  of  the  foot  alone  touches  the  ground,  the  m\e  presenting  verti- 
cally l)ai'k\vai'd,  as  In  a  case  deseril>ed  by  Little,  The  anterior  and  posterior 
tibial  and  gastrocnemius  muscles  may  all  be  tensely  contracted.  In  inver- 
sion of  the  fcM>t  in  children  the  probability  of  the  hysterical  nature  of  the 
affc<-tion  must  always  l>e  bt>rne  in  mind.  Such  cases  are  usually  unilateral ; 
they  are  alvvai's  acquired,  often  suddenly,  and  the  ordinary  indications  of 
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disease  and  disorganization,  soch  as  pain,  heat,  and  swemngr  *re  abeeot. 
Shaffer  records  fonr  j>ersoual  cases.  One  of  these  was  in  a  prccocioiis  &iid 
emotional  girl  of  eleven  years ;  another  was  in  a  boy  of  teu,  this  boy  illiia- 
tratiug  many  phases  which  hysteria  may  assume  in  boys  of  tcii<ler  years, — 
paralysis,  spinal  j>ain  and  tenderness,  ana?sthesia,  eonti-actiire,  hyjK?ra?stlie- 
sia,  talipes,  ete.  Amoujr  other  cases  of  hysterictil  contracture  wbicJj  have 
been  recorded  in  children  as  well  as  in  adults  are  those  in  which  the  sposin 
afTeeted  the  tliiimb  and  the  niasseters. 

Weak  backs,  and  backs  which  may  be  bent  and  twisted  into  variotis 
positions  which  often  closely  counterfeit  organic  curvatures,  are  obser%*ed  in 
Iiystericid  children,  and  have  been  considere<l  by  Laycm'k,  Xoble  8raith,' 
Shaffer,  and  others.  Laycock  speaks  of  lateral  curvature  as  due  to  hys- 
terical paralysis,  holding  to  the  opinion  of  Stromeyer,  tliat  the  sermtus  mag- 
nns  is  involved  in  (he  production  of  the  curvature.  Noble  Smith  '  rcconU 
a  case  of  curvature  which,  although  in  an  adolescent  i>atient,  ilhistnites 
the  peculiarities  of  hysterical  curvature  in  the  young.  She  had  "suffered 
with  her  spine"  fin*  many  years,  and  had  l)ecn  trwitetl  with  plar?ter-of-Pifis 
jackets  tor  two  and  a  half  yeai-s.  She  carried  her  head  and  shouldcm  coa- 
sideralily  out  of  the  i^erpendicular  and  bent  to  the  right  side.  In  sitting, 
the  right  axilla  was  two  inches  or  more  outside  a  vertical  line  from  the  outer 
edge  of  the  pelvis.  She  had  been  cui*eil,  it  was  stated,  a  few  months  before 
by  "  faith,"  but  had  soon  relapsed.  By  moviug  her  h<xly  into  various  |x»i- 
tious  he  found  that  there  was  a  fixed  curve,  moderate  in  degree,  in  the  lum- 
bar i-egion  to  the  left,  but  the  bending  of  the  b«xly  over  to  the  right  v^^as  a 
voluntary  jiosition,  or  governed  by  her  hysterical  condition.  He  tnststed 
that  if  ever  the  patient  came  to  see  him  holding  hei'self  in  that  position  he 
would  decline  to  doid  further  with  the  ease.  After  this  she  held  henself 
l.>erfcctly  straight,  with  the  exception  of  a  moderate  decree  of  fixed  cur\*a- 
ture  which  existed  in  the  lumbar  region,  to  the  cure  of  which  subsequent 
treatment  was  directed. 

"  In  young  children,"  says  Smith,  "great  weakness  of  tlie  back  may  he 
present,  winch,  in  the  various  positions  of  sitting  or  standing,  alloy's  ihc 
spine  to  bend  in  various  directions,  forming  at  one  time  posterior  eurvatuf* 
and  at  another  one  or  more  lateral  curves.  Although  this  condition  vould 
proljably  lead  eventually  to  the  furmatiou  of  lateml  curvature,  yet  in  diag* 
uosis  a  distinction  is  to  be  drawn  ;  for  when  this  state  of  weaknetse  exi^B^, 
support  to  the  back  and  i"est  are  moi'e  imjwrtant  at  first  than  exercise.  lo 
fact,  in  severe  cases  the  strength  of  the  child  is  more  rapidly  ajad  sfdy 
restored  by  absolute  rest  at  first  than  by  attempt  to  exercise  tJie  musdeL 
These  curves  are  readily  Tnovable  in  any  direction,  the  spine  being  easily 
straightened  or  bent." 

Hysterical  children  are  subject  to  various  forms  of  night^attacks,  so  that 
the  term  **  nocturnal  hysteria"  is  almost  justified  as  descriptive  of  oertain 

1  Cun'aturefl  of  the  Spiue,  8d  ed.,  London,  1889. 
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common  affeotions.  UDclcr  the  naiiit^  of  nijjlit-tcrrors  varieties  of  these 
attacks  have  been  frei^iieutly  describctl,  and  tficso  are  very  prop'Prly  I'e- 
garded  as,  at  least  in  many  castas,  forma  of  hysteria.  Ollivier  si)eaks  of 
them  as  "  nne  forme  larv6e  de  FhystiM'te/'  They  may,  liowever,  occur  in 
children  who  an?  epileptic,  or  who  are  suffering  from  some  exhausting  dis- 
eane,  hut  even  then  may  be  regaixlfMl  as  hysterical  nvanifestatious.  They 
are  most  frequently  ob!ier\'ed  in  neurotic  chihlren,  before  and  during  tlie 
time  of  second  dentition.  Almost  any  child,  liowever  healthy  or  fortunate 
in  its  heretlity,  may  under  special  ca,us<^i,  as  indigestion,  fright,  or  acute 
pain,  become  the  tempomry  victim  of  such  seizures.  Hand  field  Jones  re- 
cords a  case  in  which  the  cause  was  pnjimbly  inflammatory  pain  in  the 
ear.  A  weak,  excitable  nervous  system  affords  the  predisposition,  while 
many  causes  may  directly  excite  the  attacks,  among  which  may  be  men- 
tioned pain,  hunger,  indigestion,  injudicious  feeding,  worms,  masturbation, 
difficult  dentition^  insufficient  or  too  much  l>c^l-clothing,  over-study,  sensa- 
tional reading  in  the  evening,  and  ghost  or  other  terrifying  stories.  These 
attacks  vary  considerably,  but  have  some  tolerably  constant  features.  The 
child  may  have  gone  to  sleep  well,  but  during  the  night,  and  usually  within 
an  hour  or  two  after  retiring,  suddeidy  awakes  with  every  sign  of  fright 
and  alarm,  often  si^i'caming  and  gesticulating  with  terrified  expi'cssion,  as  if 
it  saw  and  feaiTd  «ome  frightful  object.  Consciousness  is  usually  i>erverted, 
— as  in  one  of  the  various  hypnotic  or  hysterical  conditions, — the  child 
secmmg  to  recognize  imperfectly  those  around  it,  although  sometimes  it  will 
for  a  time  he  apparently  uncfinsclous  of  everything  but  the  source  of  its 
terror.  In  some  eases,  doubtles^s,  the  little  i>atient  is  the  victim  of  illu- 
siona  and  hallucinations,  transforming  objects  within  sight  into  terrifying 
appearances,  or  having  hallucinations  of  objects,  probably  usually  animals. 

J.  K.,  agetl  seven,  a  sch<x)l-boy,  began  to  have  nervous  s|x?lls  in  his 
rfecp.  He  jumps  up  suddenly  from  a  sound  sleep  and  walks  round  the 
bouse,  crj'ing  and  trying  to  say  something,  but  mnnot  make  himself  under- 
stood. His  mother  says  that  at  these  times  he  shakes  all  over,  with  his 
hands  clase  shut,  and,  she  thinks,  wsth  his  teeth  closed  alstj,  He  never 
falls  down,  but  is  wakeful  afterwards,  and  tells  what  he  has  been  di-eamiug 
Llliout.  He  got  out  of  UhI  one  nighty  scn^aming  and  crying,  and  was  found 
ftn'ing  to  creep  over  the  bureau.  His  fatlier  and  motlicr  took  hold  of  him, 
but  could  haitlly  restrain  him  :  his  face  had  a  scared  expresslciu. 

A  tH)V,  seven  years  old,  had  always  a  teudency  to  start  at  ni<;ht8,  and 
began  to  have  spells  alwut  the  same  hour,  in  which  he  would  suddenly  stand 
straight  up  in  bctl,  scream,  and  call  for  his  mother,  who  would  find  him  in  a 
(lazed  and  frightened  condition.  He  had  these  attacks  as  often  as  once  in  a 
week  or  ten  days,  and  if  annoyed  or  ci'ossed  during  the  day  was  most  likely 
to  have  them.  He  was  retiring  and  solitary  in  his  habits,  not  caring  to 
engage  in  play  with  other  boys.  About  a  year  before  coming  under  obser- 
vation he  had  an  attack  which  lasted  about  a  month,  which  seemed  to  he 
malarial  in  character,  as  he  had  periodical  attacks  of  chiH,  fever,  and  sweat. 
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After  tins  he  began  to  complain  of  dizziuoss  and  twitching  in  the  eyes,  and 
also  of  partial  loss  of  vision.  Under  tonics  and  systematized  exercise  he 
recovered. 

Nocturnal  incontinence  of  urine  is  frequent  among  hysterical  children, 
although  it  should  lie  regard<:'d  only  in  special  cases  as  an  !jysterical  symp- 
tom, Aecoi"ding  to  Troiissean,  the  fii-st  cause  of  incontinence  is  a  neuro- 
pathic predis|KJsition.  In  those  cases  in  which  jjerii^dicity  is  a  decided 
element,  the  nervous  character  of  the  disorder  is  most  probable.  That 
incontinence  may  be  the  accomi>auiment  of  severe  nocturnal  epilepsy  should 
always  be  borne  in  mind^  and  this  probability  should  be  excluded.  The 
manner  in  wliich  hysteria  and  epilepsy  sometimes  merge  into  each  other 
is  apparent  in  some  of  these  cases.  The  eliildren  suffer  from  nocturnal, 
pericxlical  neuroses.  Of  course  in  ct^ming  to  a  decision  for  therapeutic  pur- 
jwsi^s  with  reference  to  nocturnal  inmutiuenw,  all  special  exciting  causes, 
digestive,  renal,  sexual,  genital,  and  othei*s,  should  be  taken  into  considera- 
tion. E\vn  when  such  reflex  causes  of  excitement  are  present,  the  neuro- 
jjathic  tendency  may  have  something  to  do  with  the  continuance  of  the  dis- 
order. As  l)earing  u^hju  the  question  of  the  hysterical  or,  at  least,  neurotic 
character  of  night  incontinence  in  children,  may  be  mentioned  the  fact  that 
Li^bault  has  in  a  number  of  cases  cured  childi-en  of  this  bad  habit  by 
Ji}-pnotic  suggestion. 

Somnambulism  in  its  ordinary  form  might  also  be  classed  with  noctumal 
hysteria.  It  certainly  occurs  almost  invariably  among  the  hysterical  and 
epileptic,  at  Iwist  when  it  is  a  [x»rsisting  affection.  Nfglit-tcrrors  are  indeed 
n^gaixled  by  some  as  a  s|«»cial  form  of  somnambulism.  "  The  victim  of 
night-terrors,"  says  Lyman,*  "  not  only  moves  his  body,  but  gives  vocal 
evidence  of  his  feelings  of  apprt^hcnsion  and  alaiin.  In  like  manner,  pro- 
jecting his  dream  into  action,  a  sleep-walker  may  arise  from  his  bed ;  he 
climbs  out  of  the  window  and  descends  to  the  ground,  executing  all  manner 
of  comjilicat«l  and  dangerous  movements;  he  walks  long  distances,  and 
finally  returns  to  his  couch  witliout  waking.  In  the  morning  no  recollect 
tion  of  the  events  of  the  night  survives.  Again,  the  movement  may  be 
less  loajuiotive  in  character.  Tlie  intellectual  faculties  chiefly  may  be 
aroused,  and  then  only  such  movements  are  executed  as  may  be  nei-cssarr 
to  give  expression  to  mental  [wwers."  Tliis  hysterical  fi*>mnarabulism  or 
uoctambulism  has  a  striking  tendency  to  recur  at  about  the  same  time  of 
the  night  in  many  cases.  Tlu*s  is  usually  a  comparatively  early  perio<l  of 
tlie  night,  sfjon  after  the  earliest  deep  sleep.  A  number  of  cases  of  this  kind 
have  come  under  my  obsen'ation,  A  child  six  years  old,  whose  aunt  had 
liail  chorea  in  childliood,  and  whose  father  ^valked  in  his  sleep,  every  night 
for  two  weeks  went  to  bed  at  seven,  and  got  out  of  be<l  and  went  down- 
stairs in  a  dazed  state  at  8.20;  her  attack  usually  lasted  about  fifteen  min- 
utes.    She  was  subject  to  attacks  of  hysterical  crying.     A  girl,  four  years 
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old,  who  liad  cliorca  and  stammered,  had  attacks  of  lianiicination  and  sleep- 
walking at  nigfit,  usually  cwvumug  within  two  hours  after  retiring. 

Oetstsionallv,  althou<«:li  more  mrely  than  in  adults,  childrcn  Buffer  from 
Docturnal  attacks  of  ^mresis,  numbness,  hypenesthesia,  hemeralopia  or 
night-blindness,  delirium,  or  fever,  Tliese  symptoms  sometimes  show 
thems<'lvt»8  just  at  tho  time  of  waUiug,  jiartieularly  sensor}'  phenomena, 
such  as  painful  numbness.  F^'i"^,'  in  an  interesting  contributinu  to  the 
"Pathology  of  Night,"  has  considered  many  of  these  forms  of  nocturnal 
functional  disease,  and  shows  that  they  are  not  infrequently  conuci-ted  with 
the  hysterical  diathesis.  Darkness  exerts  not  only  a  purely  psychic  iiiHn- 
enoe-,  but  also  a  distinctly  physical  influence,  on  the  vital  functions.  The 
various  nervous  phenomena  peculiar  to  night  arc  well  dcscril>ed  by  F{^r^  as 
the  result  of  a  deficiency  of  physioiogiml  excitation,  Ixiug  in  fact  paralyses 
cansed  by  nan-imtation»  So  far  as  j^jKtrted  experiences  go,  these  nervoua 
nocturnal  affections  are  more  likely  to  occur  in  adults  than  in  children  ;  but 
the  possibility  of  their  oci»urriiig  in  the  latter  should  not  be  overhwkt^. 

It  is  DOW  generally  admitted  that,  even  excluding  cases  of  simuhition 
or  fraud,  a  fever  which  may  l>e  truly  termed  liysterical  must  be  recciguized, 
although  there  are  few  re<-or<.ls  of  such  cases  in  young  children.    Hysterical 
fever  was  pro!>ably  a  correct  diagnosis  in  two  personal  eases.     One  of  these 
was  a  boy  of  ten,  with   hysleriform  choreic  movenKiits,  aecf>mpani(.Hl  by 
pain  in  tlie  head  and  limbs,  and  by  irregular  but  widely-distributed  hy|ier- 
asEthesia.    The  diagnosis  of  meningitis  had  been  made.     The  tcniperature 
ranged  for  several  days  between  100°  and  104^  F.     The  patiejit  recovereil 
voder  a  practically  negative  treatment.     The  other  wa«i  a  girl  of  nine,  with 
•ymptoms  which  closely  simulntcd  those  of  an  alxn-rant  form  of  typhoid 
lever,  but  in  which  some  of  the  most  {jositive  signs  of  the  disorder,  such  as 
diarrhoea,  the  eruption,  etc.,  were  absent.     From  the  time  of  Briijuet  hys- 
terical fever  has  Ix-en  discussed,  and  during  the  last  few  years  it  has  received 
considerable  attention.     Dr.  Maiy  Putnam  Jaeobi,'  in  an  excellent  article, 
records  a  case  and  revicMs  at  some  length  the  literature  of  the  subject  to 
^te,  citing  Piuar*!,  Henri   Fabre,  Bressler,  Hale  White,  Donkin,  Creig 
Smith,  Meade,  Debove,  Bari^,  and  various  physiological  investigators,  as 
\^^ood,  Tscheschin,  Charles  Richet,  Schreil>er,  Aaronsrtn  and  Saehs,  Ott, 
and  Girard.     She  omits  to  UK-ntion  Briand,  Gubler,  Rigel,  and  Dieulafoy, 
referred  to  in  the  writer's  pajx-rs  on  hysteria.     The  clinical  obser\^er8  in 
this  list  record  cases  occurring  after  puk^ty,  but  a  priori  hysterical  fever 
is  perhaps  more  likely  to  Ix*  present  in  early  life  l>ec^use  of  (he  greater 
vulnerability  of  the  thermic   centres.     In  cases  of  Iiigh   tem|x?rature  in 
yoang  children  we  should  always  bear  in  mind  the  possibility  of  hys- 
teria, but  we  should  als*^*  remember  that  in  many  affections  not  hysterical  a 
high  temperature  is  observed  in  children  of  neurotic  temperament. 


»  Brain,  Oclober,  1889,  vol.  xVu  p.  806. 

*  Journal  of  Nervous  and  Mental  Dueases,  June,  1890,  vol.  xvii.  No.  6,  p.  878. 
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DIAGNOSIS. 

While  the  diagnosis  of  hysteria  in  ehiltli-en  is  perhaps  not  much  more 
difficult  than  in  adults,  the  disease  is  more  likely  to  be  overlooked.  Many 
pliysiciaiis  do  not  anticipate  its  <xx'nrreiice  in  children,  and,  not  expecting 
it,  they  attribute  hystericid  affections  to  more  serious  causes.  Tbey  for^, 
what  has  been  demonstrated  by  the  facts  reported  in  this  paper,  that  hys- 
terical manifestations  are  possible  as  soon  as  the  child  lias  developed  the 
capacify  to  receive  impressions  and  form  coucepLs.  Hysteria  in  children 
must  therefore  be  distinguished  fi-om  a  large  numl>er  of  functional  and 
organic  diseases,  m<jst  of  them  belonging  to  the  nervous  system,  although 
the  number  of  affections  thus  to  be  differentiated  is  not  so  great  l)el<>rptt 
after  puberty.  Great  care  sliould  be  taken  in  examining  children  whea 
hysteria  is  suspected  :  tlieir  intelligence  and  shrewdness  should  not  be 
uudercstimatt^l.  The  dtictor  will  often  discuss  in  the  presence  of  the  child 
questions  of  diagnosis,  prognosis,  and  treatment  with  much  greater  freedom 
tlian  before  an  adult,  but  most  children  are  observant,  and  the  neurotic  and 
precocious  who  are  the  victims  of  hysteria  are  particularly  keen  and 
watchful,  so  that  the  physician  may  deceive  himself  in  diagnosis  and  thwart 
himself  in  treatment,  esjiecially  in  his  attempts  at  moral  treatment,  by 
unwittingly  making  the  child  a  confidant  of  his  views. 

It  should  be  i*emembered  that  diagnosis  in  nervous  disease,  as  in  psycbi- 
atrj*,  is  sometimes  a  relative  matter.  A  child  or  an  adult  is  sine  or  inflane 
according  to  the  individual,  social,  national,  or  even  racial  standard  ;  so  it 
might  be  said  tliat  a  child  or  an  adult  is  hysterical  or  not  hysterical  aa»rd- 
iug  to  the  standaixis  by  which  it  Is  judged. 

The  complication  of  hysteria  with  organic  disease  is  obaer\'ed  in  chil- 
dren as  well  as  in  adults,  although  probably  not  so  frequently  in  the  former 
as  in  the  latter.  Gowers  directs  attention  to  a  numlxT  of  special  iastaooes 
ot  this  complication,  and  very  truly  says  that  tlie  symptoms  which  result 
from  a  union  of  these  disorders  may  l>e  most  jxTplexing.  Hypencstbe$da, 
amesthesia,  eontmctures,  and  other  phenomena  arc  present  sometiine»  in 
ty|>htjid  fever  in  young  girls.  Hysteria  simulates  or  masks  tubercalar 
meulagltis  j  rheumatic  [nalns  persist  with  hysterical  neuralgia ;  arthritia 
may  set  up  in  an  hystcrii?al  joint;  a  laryngeal  catarrh  may  excite  hysteriod 
aphonia,  and  bronehltis  hysterical  dyspnoea  and  rapid  bit^thing.  Hystenoal 
symptoms  not  only  complicate  general  diseases,  but  also  fi'ecpiently  aixioai- 
pany  other  affections,  functional  and  organic.  Infantile  hemipleg-ic«  air 
sometimes  hysterical  in  high  degi'ee,  and  i-eal  diphtheritic  parali'Sts  may 
pass  into  hysterical  imlsy  and  ana^sthc>sia.  These  arc  a  few  of  ihe  oiMnpli- 
eations  and  accomimniments  of  hysteria  which  are  given  by  Gowers,  and 
which  have  been  observed  by  all  neurologists  in  children  as  well  a.-^  In  vnuA^^^ 
and  adults.  ^^t 

Shaffer  calls  attention  to  cases  in  which  symptoms  of  aeiuai  hj|>-joint 
disease — and  of  other  articular  affections — exist  associated  with  undoubted 
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hysterical  manifestations.  A  boy  twelve  years  old  came  iuto  his  office 
h'rnpiug  and  winiplamiii^  greatly  of  his  left  knee.  He  had  fallen  upon  the 
ice,  striking  upon  his  knee-joint,  which  accident  was  followe<l  l>y  a  severe 
arthritis,  but  in  about  ten  weeks  after  the  injury  he  walked  as  well  as  ever. 
Some  months  later,  however,  he  omiplained  of  his  knee  paining  him  very 
much,  and  wai*  obliged  to  f»t<>p  walking,  and  after  tliis  he  hopped  around, 
aJwayj*  holding  the  leg  flexed  on  the  thigh  in  one  position.  Any  sndden 
motitMi  prtHluced  sharp  pain,  and  considerable  atrophy  of  the  thigh  and  leg 
rau*cles  was  present.  The  boy  was  thin  and  anaemic,  and  evidently  ver>' 
apprehensive  about  his  knee,  and  was  what  would  lie  called  a  nervous  boy. 
The  case  was  evidently  one  of  hysteria  innHrnsed  ni>on  an  original  organic 
pathological  condition.     He  wholly  reeovered  in  a  few  weeks. 

**  It  may  be  remarked/'  says  Rol)erts,  speaking  of  a  jwrticular  case, 
"of  hysteria  that,  although  it  imitates  every  neurotic  disorder,  the  iniitation 
is  never  jierfeet.  There  is  always  wanting,  either  in  the  history  or  in  tlie 
symptoms,  some  feature  which  is  essential  to  tlic  imitatwl  disease.'*  The 
case  which  called  forth  this  opinion  was  an  imitation  club-foot ;  and  no  one, 
as  he  says,  ever  saw  true  club-foot  come  on,  as  in  this  imtient,  in  an  abrupt 
way,  without  pain,  convulsion,  ]>aralysis,  atrophy,  or  associated  synipUuns 
of  any  sort.  These  remarks  are  full  of  suggestion  to  one  trjing  to  make  a 
diagnosis  of  hysteria,  espwially  in  children.  However  close  the  n^sern- 
blaoce,  scrutiny  and  analysis  of  a  case  will  show  something,  either  in  the 
ooset,  the  symptoms,  or  the  eoui"se,  lacking  in  the  genuine  organic  disease. 

Arronling  to  Blocfj,  tlte  diagnosis  of  a  case  of  hysterical  mania  may 
be  singularly  ditHt*nlt,  tlie  two  atfectious  with  which  it  is  most  likely  to 
be  crjnfoundtHl  being  moral  insanity  and  meningitis.     Of  ctnirsc*  tlie  diag- 
bosIh  is  assisted  l)y  a  consideration  of  other  hysterica!  phenomena,  such  as 
jwiin,  hy|ienesth(*sia,  ctrntractures,  and  visual  changes.    The  mental  disonler 
pro|KT  must  be  ditfrreutiated  by  tlic  manner  (tf  onset,  the  intermittency  of 
the  phenamena,  and  above  all  by  the  presence  of  the.se  hysterical  stigniata. 
Forms  of  oiYlinary  idiiM'y  or  inil>ecility  may  Iw  for  a  time  supposed  to 
be  cases  of  hysteria,  l>nt  the  pmgress  of  such  cases  will  soon  reveal  their 
true  nature,  although  the  idiot  and  the  iml)ecile,  like  their  better-furnished 
Hrother,  may  be  at  times  hysterical.     The  affwtion  describcKl  b}'  Maudsley 
OS  moral  imlM.-cility  is  sometimes,  in  its  im-ipiency  at  least,  rcgardtnl  as  hys- 
teria.    Maudsley's  description  of  these  cases  will  serve  to  make  clear  the 
diagnosis  between  them  and  cases  of  real  juvenile  hysteria,  although  in  ihc 
latter  moral  perversi<in  is  often  prf>minent. 

**  There  are  children,"  says  JIaudsley,'  "  of  defa^tive  mental  cajjacJty 
»lot  n-acliing  the  degree  of  idiocy,  or  even  of  positive  imlx^ility,  whom  it 
iB  very  difficult  to  know  what  to  do  with  sometimes.  They  are  dull, 
licavy,  stupid,  appear  c:ircless,  indittert^nt,  and  as  if  they  will  not  try  to 
Icam  anything,  and  display  low  or  vicious  tastes;  when  sent  to  a  respect- 


»  The  Phpiology  and  Pathology  of  the  Mind,  2d  ed.,  London,  1&68,  p.  328. 
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able  school,  they  are  commonlv  after  some  time  sent  home  again  as  im- 
practicable. Their  inability  to  learn  looks  ven-  much  like  stupidity  ami 
obstiuacy,  when  it  is  really  the  resalt  of  disea^  and  marks  a  ocrtato 
measure  of  imbecility.  It  is  sometimes  the  misfortune  of  boys  of  this  sort 
to  be  sent,  after  failing  at  the  usual  school?,  to  some  one  who  advertisee  fof 
unruly  pupiU  and  v»  Uo  represents  himiself  as  possessed  of  s«^ime  HtHvific  for 
managing  or  training  them.  A  few  years  since,  a  boy  of  this  kind  was  said 
to  have  been  Bogged  to  death  by  his  master,  who  wa.5  put  u\*on  his  trial  for 
manslaughter,  was  found  guilty^  and  received  a  severe  sentence.  Witboat 
doubt  the  poor  boy  \4*as  harshly  and  craeUy  usrd ;  but  there  are  medicd 
reasons  for  thinking  that  the  ca^  was  not  quite  stt  bad  as  it  was  reppcseottd 
in  the  public  papers.  Dr.  Wilks  has  exprcsesed  an  opinion  to  this  eied, 
grounding  it  upou  the  fact  that  in  some  of  these  cases  of  half  imbecility 
there  is  an  abnormal  quantity  of  serum  in  the  ventricles  of  the  brain,  and 
that  death  may  sometimes  take  place  suddenly  in  con«Kjuence  of  the  incnssfie 
of  the  fluid  beyond  a  certain  extent.  In  the  case  referred  to,  an  umisiia] 
quantity  of  serum  was  found  in  the  ventricles  of  the  brain  after  death.  In 
reality,  the  condition  of  things  may  liave  been  the  cause  of  the  y(»atlr« 
i<tupidity,  and  so  his  death  have  been  occasioned  by  a  punishment  which 
would  not  have  senously  injurecl  a  healthy  child.  Although  this  would 
not  have  been  a  justification  of  the  punishment,  it  would  still  abe^olve  the 
school-master  from  some  j>ortion  of  his  culpability'.  When  we  n?l3ect  on 
the  possible  state  of  tilings  in  the  brain,  it  will  be  obvious  that  no  good,  but 
much  mischief,  w*ill  be  done  by  harsh  measures ;  kindness  and  enconmge- 
mciit,  good  diet  and  regular  habits,  proper  bodily  exercise,  and  the  regular 
control  of  some  judicious  persons,  will  be  the  best  means  to  employ. 
Alx)ve  all  things  it  is  necessary  to  forego  all  attempts  to  make  such  defec- 
tively-org:inizcd  beings  attain  to  a  mental  degree  of  development  which  they 
are  by  nature  incajiahle  of;  they  should  be  put  to  some  humble  oecii]wtinn 
for  which  they  are  fitted. 

"  There  is  another  class  of  lx>ys  M'ho  cause  great  trouble  and  anxiciy  lo 
their  parents  and  to  all  who  have  to  do  with  them.  Afflicted  with  a  primi- 
tive moral  imbecility,  they  are  inherently  vicious ;  they  are  instinctive  liare 
and  tliicvcs,  stealing  and  deceiving  with  a  cunning  and  skill  whirh  could 
never  lie  aajutred ;  they  displa\'  no  tnicc  of  affection  for  their  parents  or 
of  feeling  for  others;  the  only  care  which  they  evince  is  to  contrive  the 
means  of  indulging  their  passions  and  vicious  proj>ensitie8.  Intellectually 
they  are  dcftxitive  also,  for  they  usually  read  no  better  at  sixteen  than  a 
healthy  child  of  six  years,  and  yet  they  are  very  acute  in  deception  ami 
in  gratifying  the  desiix^s  of  their  vicious  natures." 

The  curious  affection  variously  known  as  convulsive  tic,  echolalit, 
coprolalia,  and  (lilies  dc  la  Tourcttc's  disease  is  sometimes  r^;arded  at  fin?t 
as  a  form  of  hysteria,  and  in  fact  does  occur  in  children  with  a  neurtitic 
family  hi.siorj*  who  may  present  hysterical  symptoms.  This  affection  i», 
however,  rather  au   hereditary   psychosis   or  monomania,  difiTenng   fn>ia 
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hysteria,  among  other  tbiugs,  m  its  |>crsistt'npe  and  iu  its  narrow  range  of 
pbenomeiia.  It  l.»egiiiy,  as  a  rule,  iu  chiklix>n  between  tbe  agt'S  of  six  and 
sixteen  years,  and  tborefoit*  is  projM*rly  ctmsideitd  iu  this  connection.  It 
affects  boys  by  prefiTunt^*.  It  was  fifst  descrilicd  by  Bontcillc,  in  1818,  in 
a  treatise  on  chorea.  In  1884  and  in  1885  Gilles  de  la  Tourette'  t'olleetod, 
analyzed,  and  discuii>ed  previous  cases,  atlding  others  of  his  own  and  giving 
the  affection  a  place  iu  nosology.  Daua,^  iu  this  couutr>',  has  contributed 
to  tbe  subjwt.  The  main  featnres  of  the  disease  are  incoordinate  niove- 
luents,  lixnl  or  general,  sometimes  of  great  violence,  and  often  asswiated 
with  explosive  disturbances  of  s|)eeeh.  Tbe  patient  bursts  out  into  some 
profane  or  obscene  expression,  at  the  same  time  making  a  peculiar  gnmace 
or  contortion.  Instead  of  a  sjwaitaneous  blasphemy,  be  may  repeat  or  echo 
words  that  he  overJiears.  He  often  imperatively  and  explosively  utters 
things  desirable  to  Ix-  ke[)t  secret.  Physicians  shfjuld  not  set  down  tliese 
cuscs  a«  simply  hysterical;  but  they  sbould  recognize  their  seriousness  and 
Iicreditar)'  nature. 

.Sometimes  in  children  even  more  than  in  adults  it  is  difficult  to  deter- 
mine whether  a  seizure  should  be  termed  epileptic  or  hysterirab  It  is  at 
times  practieally  impossible  to  come  to  any  decision.  Omitting  those  cases 
which  are  clearly  purposive  or  instances  of  shamming,  the  study  of  other 
forms  of  hysterical  and  epileptic  fits  must  impre-ss  us  with  the  kinship 
between  these  so-called  distiuct  diseases.  As  already  shown,  various  com- 
binations of  epilepsy  with  hysteria  are  oflcn  observed  :  thus,  hysterical 
seizures,  mure  or  less  severe,  may  follow  slight  and  brief  epileptic  seizures; 
I  tlie  two  forms  of  attacks  may  alternate  in  the  same  patient ;  or  intermediate 
^B  cases  may  be  found  iu  which  the  phenomena  of  the  two  diseases  are  so 
W  blended  that  it  seems  almost  impossible  to  st^paratc  them. 
i  Henijch  discusses  the  cases  in  which  hysterical  and  epileptic  conditions 

blend  or  alternate,  and  iu  which  the  diagnosis  is  correspondingly  difficult. 
He  believes  that  some  of  the  cases  which  be  classes  with  hysteria  may  de- 
velop into  tnie  epilepsy,  the  tendency  of  the  case  to  end  in  this  way  being 
greatest  when  epileijsy  is  hereditary  or  when  the  patient  has  liad  true  epi- 
leptic fits.  The  description  by  Henoch  of  bis  cases  shows  the  difficulty  in 
Sometimes  sei>arating  liystero-t^'pilepsy  from  true  epilepsy.  He  speaks  of 
consciousness  as  lost  or  weakened,  of  the  patient  going  alxiut  in  a  dazed  or 
dreamy  state,  etc.  Such  patients  o<.vasionally  hurt  themselves,  as  iu  the 
C2ase  of  one  who  fell  through  a  window  of  a  cellar.     Some  are  aware  they 

»l3ave  an  attack,  others  are  not.  The  physician  can  never  be  absolutely 
fciire  that  these  cases  will  not  degenerate  into  true  epileptic  attacks,  although 
•^liis  is  not  tbe  rule. 

The  more  one's  experience  increases,  the  more  he  becomes  convinced 
tihat  the  line  of  demarcation  between  some  hysterical  and  epileptic  fits  is  no^ 


Are'hiveg  de  NGun»loj;i©,  July,  188-1,  and  January  and  March,  1886. 
'  Juumal  of  Nervou«  and  Mental  Disetisvjj,  July,  1886,  vol.  xiii.  p.  407. 
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SO  sharp  and  deep  as  Lis  i*eadiug  and  liis  first  experiences  would  lead 
to  suppose. 

Cases  of  the  classical  t}'pe  are  the  moat  readily  differetitiated.  Charcot** 
diaj^uostic  points  in  favor  of  hysteria,  olteu  cited,  are  :  (1)  The  existence 
of  hemiauiesthesia.  (2)  Atfectioiis  of  sight  (dyschromatop^ia  and  achnv 
luatopsia).  (3)  The  existeoce  uf  hysterogenic  zones,  and  the  mcthiMl  of 
provoking  or  arresting  an  attack  by  pressure  on  these  zones.  (4)  The  ac- 
tion of  cestbesic^euie  agents  on  the  atlwtions  of  sensibility  and  of  molihty. 

While  the  occurrence  of  nocturnal  attacks  is  rather  in  favor  of  the 
existence  of  epile|>sy,  tliis  is  by  no  means  a  sure  diagnostic  mark.  Not 
only  do  night-terrors,  which  are  largely  hysterical,  ocx'ur,  but  couvalsive 
hysterical  attacks  are  sometimes  observed  during  the  night.  According  t*i 
Roberts^  the^  night-attacks  find  their  explanation  in  the  fact  that  even 
then  somebody  is  around  to  note  the  jjerfortnance.  He  gives  an  illustra- 
tion of  a  lx)y  who  had  paroxysmal  attacks  of  a  curiotis  character  at  night 
in  IkhI.  He  had  irregular  twitcbings  of  the  arm  and  blinking  of  the  eye- 
lids, which  developed  into  geneml  convulsive  fits  of  short  duration.  He 
never  bit  his  trtngue  nor  foametl  at  the  raoutli,  and  the  question  of  uncon- 
sciousness was  doubtful.  The  mother  slept  with  the  boy.  The  attacks 
invariably  occurred  early  in  the  night  or  after  seven  in  the  morning,  never 
in  the  middle  of  the  night,  when  sleep  is  most  profound.  Rolierts  holds, 
and  pr*jl>ably  with  Cdrrectness,  that  the  boy  would  nut  have  had  the  night- 
attacks  if  he  had  not  slept  with  his  mother.  During  the  day  he  had  many 
hysterical  manifestations  at  different  times.  After  a  few  months  he  recov- 
ered eutirely. 

The  nocturnal  attack,  if  epileptic,  usually  comes  on  with  a  scream  or 
noise,  the  convulsion  is  often  general,  or  at  least  8evei*e,  the  tongue  is  often 
bitten,  the  betl  is  xSoraetinic8  wetteil,  and  the  patient  afterwards  passes  into 
a  deep  sleep,  and  the  next  i^ay  suffers  eousidcriibly  from  soreness  of  ihtB 
muscles  and  sometimes  from  headache. 

The  diagnosis  of  hysteruHepilcpsy  from  Jacksonian  epilepsy  due  to  s 
lesion  causing  cortical  irritation  is  s*jmetimes  very  difficult,  and  someanthor- 
ities,  as  Victor  Horsley,  hold  that  hystero-epilci>93'  is  often,  if  not  always, 
a  true  cortical  disease, — tliat  the  sjwisms  an"  due  to  cortical  dischai^ge; 
This  point  has  been  referred  to  by  me  in  a  paper  on  "  Cerebral  Locadixattoo 
in  its  Practical  Relations;"*  "  8orae  cases  which  seem  to  be  clcarlj  CMtt 
of  bystero-epilepsy  closely  i"esemble  organic  epile]>sy  of  the  Jack«onian 
type.  Hysteri>-epileptic  attacks,  it  is  well  known,  c^an  Ik»  produced  by  irri- 
tation of  the  hystero-epileptic  zones,  described  by  Charcot,  Ridier,  ajid 
others,  which  are  evidently  analogous  to  the  epileptogenic  zones  of  Bn»wn- 
Setinanh  Almost  every  form  of  spasm  in  lo^*alization  and  extent  tan  U* 
found  in  descriptions  of  hystero-epilepsy.  Features  of  distinction  are, 
however,  present.     Undoubtedly  one  reason  for  the  similarity  between  sjina- 
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"  EpiLsrric 

Ap|»rent  cause, 

Absent. 

Wwming, 

Any,  but  efepetially  imilflteml  or 

epi|^ft>!trit%  num. 

QOKt, 

Commonly  sudden. 

Scream, 

At  OtlhCt. 

CoavuUion, 

Rigidity  followed  by  "jerking," 

rurely  rigidity  alone. 

Biting, 

Tongue. 

JficturitioQ, 

Frequent. 

DefecHtion, 

Oocui*it(nQ!. 

•Wking, 

Never. 

Duration, 

A  few  minute*. 

Restraint, 

To  prevent  ifcceideat 

Termination, 

SpoDtuneous. 

modic  afferticms,  reflex,  hysterical,  toxic,  or  cerebral,  lies  in  the  fin't  that  In 
these  cases,  whatever  may  he  the  start! ug-poiiit,  central  areas  are  discharged 
and  give  definite  character  to  the  conviilslonH.  Horsley  «i>cak8  of  liystero- 
epile[»sy  as  a  cortical  diseasCj  but  tfiis  view  cannot  be  nphcld  for  all  wises, 
if  he  mean.s  by  this  that  the  s))asms  arc  usually  the  result  of  eortit-al  dis- 
duuge.  They  m'e  rather  sometimes  bulbar  or  spinal,  eurtical  inhihitiun 
being  removed." 

The  following  diagnostic  characters  of  epileptic  and  hystcrit«il  fits,  as 
given  by  Gowers,  will  aa^wer  almost  as  well  for  children  as  for  adults  : 

Hybteboid. 

Emotional  dieturbanoe. 
rulpitiition,  malftise,  choking,  bilal>. 

ei-al  fojt-itvira. 
Often  graduai 
During  cfiuree. 
Rigidity  or  '*  struggling/'  throwing 

limbs  and  head  aliout, 
LipB,  handis,  or  mora  often  pertple  and 

thingi. 
Never. 
Nevtif. 
Frequent 

Often  half  an  hour  or  several  hours. 
To  control  violence. 
Spontaneous     or    artideiul     (water, 

etc.)." 

One  point  which  will  sometimes  assist  in  the  diagnosis  of  hysterical 
p&ralysis  is  brought  out  by  examining  a  child  in  a  sitting  or  lying  piisture. 
The  child  will  tcl!  yoti  that  she  cauuot  walk,  that  she  cannot  even  stand, 
btit  when  sitting  or  lying  all  the  movements  of  the  limbs  can  be  elicited  by 
adroit  |)ersuasion  and  manipulation. 

Almost  any  form  nf  paresis  or  paralysis  occurring  among  children  might, 
under  some  circumstances,  be  mistaken  for  an  hysterical  alTeetion  ;  for  ex- 
l»mple,  any  of  the  pamly^^es  which  follow  the  acute  contagious  and  infec- 
tions diseases  of  ehildlnj<>d,  as  diphtheria,  scarlet  fever,  measles,  small-pox, 
and  tyj>hoid  fever.  These  jmlsies,  however,  nearly  always  Iiave  clear  marks 
of  their  organic  origin,  the  most  im|Kirtant  of  which  are  trophic  and  elec- 
trical changes,  positive  alteration  in  knee-jerk,  and  j>eculiarly-di.stributed 
sens4>ry  rlijwmler.  When,  therefore,  with  wasting,  lost  farado-eonti*a<'tility 
or  the  reactions  of  degeneration  are  present,  the  cas<'  may  bo  set  down  as 
Dot  hysterictd.  Lost  knee-jerk,  or  a  verj'  decided  difference  in  the  jerk  of 
the  two  sides,  may  usually  be  rcgartl(Ml  as  proof  uf  organic  disease.  When 
luiesthesia,  analgesia,  or  hyiierajsthesia  is  limited  to  the  anatomical  distri- 
bution of  certain  nerves,  the  disease  is  likely  to  be  oi^nic.  Pathologically 
tlie  paralyses  are,  as  a  rule,  due  to  neuritis  or  myelitis  or  a  combination  of 
these  two  afPeetion-s,  and  therefore  distinct,  trophic,  electrical,  reflex,  and 
eusory  phenomena  will  be  present,  although,  it  may  be,  in  varj'ing  degree. 
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Fc«*  tlie  palsies  which  follow  cerebro-spioal  fever  or  other  forms  of  menin- 
gitis, cerebral  ami  spinal^  the  same  rules  of  diagnosis  will  siiffiee,  and  in 
these  afJwtions  the  history  of  the  ease  will  usually  afford  valuable  aid. 
Praetieally  the  same  is  true  of  acute  atrophic  |>aralysis  or  anterior  p^Iio- 
rayelitisj — the  infantile  paralysis  of  most  writers, — and  of  the  paralysis  of 
multiple  neuritis.  In  infantile  eerebml  hemiplegia  or  monoplegia, — jiani- 
lytic,  Hjrastic,  or  epileptic, — -general  arrested  development,  j>ersisient  con- 
tracture, and  in  many  cases  eoovulsious,  more  or  less  localized  and  generally 
with  unconsciousness,  will  be  present  In  these  cases,  however,  the  eleo- 
trlcal  changes  will  either  not  lT>e  present  or  will  be  quantitative  only. 
Knee-jerk  may  lie  increased  on  one  side,  and  sensation  in  rare  instances  is 
permanently  impaired. 

Rachitis  in  children  is  often  misleading,  simulating  not  only  hysteria, 
but  sometimes  very  closely  serious  organic  affections  incurable  in  character, 
as  progressive  raust^ular  atrophy  or  ivscudo- hypertrophy,  poliomyelitis,  and 
also  the  forms  of  j^xiralysls  following  or  aocom|ianying  diphtheria,  scarlet 
fever,  measles,  wrebro-spinal  meningitis,  and  Pott's  disea-se.  Bei^,*  in  de- 
scribing these  cases  of  racliitic  iiseudo-paraplcgia,  says,  **The  little  patient 
of  two,  four,  or  even  five  years  of  age  is  unable  to  walk,  and  younger  chil- 
dren to  sit  or  stand.  Efforts  to  walk  are  not  made  without  aid,  as  a  gen- 
eral thing,  but  when  such  efforts  are  made  the  feet  and  legs  are  spread  wide 
apart, — for  better  basis  of  support, — the  body  bent  forward  to  maintain 
equilibrium.  Stumbles  and  falls  are  frequent,  and  the  little  patient  wallw 
like  a  partial  paraplegic.  Examination  shows  a  rachitic  body  ;  costal  caurtJ- 
lagcs  marki-d  Ijy  the  so-called  rachitic  rosar)' ;  tenderness  in  the  body  of  Uie 
muscles,  and  over  bony  prominences  at  muscular  insertions.  DemonstiB- 
tion  proves  tliat  every  muscle  retains  its  ]X)wers  intact." 

The  points  for  the  diagnosis  of  disorders  of  common  and  special  sensi- 
bility are  given  sufficiently  in  the  section  on  symptomatology. 

As  appears  from  the  discjussion  ali-eady  had  Ufxin  the  symptomatology 
of  hysteria  in  children,  the  various  painful  affections  of  tlie  joints  of  the 
limbs  and  of  the  spine  are  particularly  liable  to  puzzle  and  confound  the 
diagnostician.  Some  orthopaedic  surgerjns,  and  al>ove  all  Shaffer  of  New 
York,  have  carefully  studied  these  affections  from  tlic  diagnostic  stand- 
point. Siflmg  the  symptom  at  t»k>gy  of  such  cases,  it  will  be  found  that  the 
cases  of  neuro-mimetic  joint-disease  involving  such  joints  as  the  hip,  knee, 
elbow,  etc.,  will  present  certain  tt>lerably  uniform  characteristics,  usually 
well-markcti  emotional  tendencies,  with  highly-tleveloped  self-con^ouaimi) 
suspicion,  and  watchfulness;  the  muscular  rigidity  or  contracture  present 
being  generally  variable  in  character  and  capable  of  being  mcxlified  by 
diverting  attention  aud  by  various  schemes,  Shaffer  gives  the  following 
as  the  points  on  which  an  exclusive  diagnosis  was  made  in  a  certain  cases 

**  1.  The  emotional  element  in  the  child  :  easily  affected  to  teara  witiK 
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ODt  pain.     She  seemed  also  very  conscious  of  observation  and  suspicious 
of  it. 

•*2.  The  rigidity  of  muscles  of  thigh  variable,  as  when  attention  is 
directed  thereto  or  diverted  tlierefrnin,  ete. 

"  3.  The  flexion  of  the  thigli  wiiieh  wcurs  when  the  jvatient  sits  in  a 
chair  cannot  be  obtained  when  she  lies  down. 

**  4.  Patient  can  put  on  her  own  shoes  and  stockings. 
"  5.  She  attributes  disease  to  and  dates  Imek  her  trouble  from  an  injury 
dght  years  ago. 

"6.  There  is  more  or  less  hyperaesthetic  pain  at  almost  any  point  of 
opposite  leg,  or  any  jmrt  of  the  bmly,  when  pim-heil  or  touehe<I. 

"  7.  Uniform  temperature  ;  no  evidence  of  suppuration  ;  good  appetite; 
good  general  condition. 

"  8.  Psoas  muscles  are  not  invt4 ved  in  the  contraction." 
"  In  this  ease  the  extremely  variable  character  of  the  muscular  contrac- 
tion  was  the  turning-point  in  the  diagnosis ;  a  wide  difference  existed  be- 
tween the  symptoms  develojKd  at  the  formal  examination  and  those  shown 
by  the  patient  when  she  thought  herself  unobserved." 

Shaffer  has  shown  the  great  value  of  the  farad ic  current  as  a  means  of 
precision  in  the  diagnosis  of  hysterical  joint-atfei'tions,  either  in  children  or 
io  adults.  Often  in  these  cases  simie  atrophy  from  disuse  and  pressure  is 
present.  In  or^nic  jointHliseases  marked  muscular  atrophy  is  present, 
aod  is  accompanied  by  loss  of  electro-contractility.  Inflammation  of  a 
joint  is  attended  very  ctmstantly  witli  wasting  of  the  muscles  that  move 
the  articulation.  According  to  Shaifer  and  Seguin,  in  the  organic  case  the 
response  to  the  faradic  current  is  lost^  or  at  least  depressed. 

Powerful  narcotic  and  hypnotic  drugs  like  opiiun  and  chloral,  and 
powerful  aiue^thetics  like  ether  and  chloroform,  may  be  able  to  assist  in 
tnaking  a  dilferential  diagnosis  of  rigidity  and  contracture,  but  their  value 
tuiist  not  be  overrate*!.  Under  ether  and  cldoroform  the  muscular  spasm  or 
oontracture,  lx>tb  organic  and  hysterical,  w^ill  disappear ;  it  will  not,  how- 
ever, so  readily  yield  in  the  organic  case  to  opium  or  chloral.  As  pointed 
Oat  by  Charcot,  if  under  chloroform  tiie  rigidity  of  the  muscles  of  the 
XUembers  gives  way  slowly,  or  even  jiersists  to  any  marketl  extent,  a  spinal 
Organic  lesion  is  placed  almost  beyond  doubt.  Hypnotic  suggestion  might 
JBt  in  a  differential  diagnosis,  as  during  hypnosis  spasm  or  contracture 
y  be  readily  matle  to  disapj)ear  entirely.  In  some  t>r^nic  cases,  also, 
;m  or  contracture  might  Ik*  modified.  In  natural  sleep  hysterical 
Hgidity  and  contracture  disappear. 

Shaffer  gives  some  striking  examples  of  simulate*;!  disease  of  the  spine. 
P^rom  a  study  of  these  cases  and  of  his  arguments  and  conclusions,  the  most 
5nipc»rtaut  points  of  differential  {liagnosis  would  seem  to  he  that  in  chronic 
8jv»ndylitis,  before  tlie  aptK'aiiuicc  of  deformity,  rigidity  of  the  vertebral 
Column  is  usually  present  and  due  to  reflex  mu.'scnlar  spasm,  wln'le  in  neuro- 
luimesis,  under  proper  manipulation,  normal  mobility  may  be  determined ; 
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pain,  severe,  localized  to  ncrve-lmes,  aud  incrpascd  by  motion  or  jars, 
present  in  tlie  organic  affection,  but  in  neuro-mimesis  the  jMiio  is  8U[)erfic 
usually  located  over  or  near  the  spinous  protiesscs,  is  sometimes  tramsient, 
and  frequently  changes  its  location  ;  a  nocturnal  crj'  and  an  apprehensive 
facial  exprcjssiou  are  usual  in  Pott's  disease  and  absent  in  neuro-mimicry; 
and,  finally,  the  gait  and  attitude  of  the  organic  case  are  characteristic, 

A  study  of  many  cases  of  hysterical  or  neuro-mimetic  spine-cliacase 
shows  a  not  infrequent  history  of  the  patient's  liaving  ol>served  or  studied 
other  cases.  Here  mimier)'  is  easily  explained  ;  but  in  many  other  cast's  it 
is  difficult  to  understand  how  an  uninformed  patient  can  so  closely  counter- 
feit a  ri'iil  affection. 

"  There  is  tliis  difference/*  says  Shaffer,'  "  between  the  lateral  curvature 
of  hysterical  origin  and  true  scoliosis.  The  former  partakes  of  the  charac- 
ter of  functional  weakness,  esijectally  of  those  muscles  which  act  n\\na  the 
spinal  column  extrinsictilly,  while  the  latter  is  due  to  a  progressive  musr^ukr 
contraction,  dependent  upon  causes  yet  to  be  pathologically  ascertained,  but 
which  appear  to  primarily  affect  those  muscles  which  act  intrinsically.  The 
hysterical  form  does  not  ba^ome  a  true  s<x»liosis,  in  ray  own  experience, 
unless  the  siJccific  pathological  cause  be  added,  and  we  may  perhaps  bfcr 
that  this  s|>ecific  cause  is  more  apt  to  be  develoix^  in  the  hysterical  diath- 
esis, just  as  wc  say  that  chronic  joint-disease  is  more  apt  to  occur  in  the 
stiumous  tliathesis.  Wliatever  the  patliological  condition  may  l)c  that 
induces  the  peculiar  condition  known  as  rotary  lateral  curvature,  we  «t 
least  know  that  the  muwHiIar  contnwtion  is  both  a  painless  and  a  progressive 
one^  and  that  it  nwrables  in  charact^^r  that  f*>und  in  true  torticollis,  in  coo- 
genital  club-foot,  and  in  many  instances  in  infantile  |Miralysis.  The  condi- 
tions found  in  true  torticollis  especially  resemble  those  M'hich  are  apparrnt 
in  true  lateral  curvature ;  and  that  this  condition  is  one  of  contracture, 
rather  than  simple  contraction,  is  confirmed  by  Paget,  who  says,  in  speakii^ 
of  nctiro-mimesia  of  lateral  curvature,  'If  these  signs  of  distinction  are 
not  enougli,  ether  or  chloroform  will  help.  You  can  stmighten  out  the 
mimic  curvature  when  the  muscles  cannot  act;  you  cannot  so  straighten  i 
real  curvature.* 

"RcL^ognizing,  then,  the  cljaracter  and  persistency  of  this  contracture, 
it  is  always  a  matter  of  difficulty^ — if  it  is  not  an  impossibility,  in  thi* 
absence  of  the  symptoms  in  the  earliest  stage — to  det-ermine  just  when  the 
efficient  cause  of  the  pi*ogressive  scoliosis  commences  to  operate.  When 
the  spine  is  markedly  curved,  and  rotation  is  apparent,  the  diagnosis  i»  not 
difficult,  and  while  tfie  tendency  of  true  scoliosis  is  to  become  very  slowly 
worse,  and  to  result  in  irremediable  deformity,  the  hysterictd  cnr\-atiifT, 
if  properly  ti*eatcfl,  sooner  or  later  recovers,  just  as  do  the  emotional  con- 
tractions of  the  hip  and  knee. 
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"The  early  stage  of  hysterical  lateral  curvature,  and  the  first  (apparent) 
stage  of  true  scoliosis,  however,  preseut  many  features  in  conimou,  ami,  as 
before  mentioned,  the  emotional  element  is  almost  uniformly  present  in 
each.     This  adds  to  the  difficulty  of  dix^oosis,  and  has  led  to  many  errors/' 

The  diagnoHis  of  liysterit-al  fever  must  hf  maile  by  a  cai-eful  considera- 
tion ImjiIi  of  the  tcra|>eratiire  and  the  previous  history  of  the  child,  and  of 
all  the  eircimistaaces  surrounding  the  case.  In  many  such  cases  close  ex- 
amination will  show,  on  the  one  hand,  the  absence  of  positive  evidence  of 
either  hn'al  or  constitutional  di^jrders,  or,  on  the  other  hand,  the  presence 
of  varying  and  vacillating  hysterical  phenomena,  such  as  aphonia,  trau- 
sieut  |)art!sis,  wandering  paresis,  hyj>crBesthesia,  sjmsnis,  or  m(>rl>id  psycho- 
logical manift^tations.  Pulse  and  respiration  a.^  well  as  temperature  may 
be  exaggerated  in  cases  of  hysterical  fever,  but  not  uncommonly  a  feature 
of  such  a  case  is  t!ie  >\'ant  of  corrt*s|>ondenw  of  these  great  plienomena  of 
fever,  or  even  the  existence  of  any  one  of  the  three  as  an  isolated  symptom. 


PROGNOSIS. 

The  prognosis  of  hysteria  in  children  is,  as  a  rule,  gootl,  but  the  ten- 
dency to  relapse  sliould   not  be  fijrgotten.     That  a  child  has  had  one  or 
more  hysterit^l  attacks  before  the  age  of  pulierty  should  lead  parents  to  be 
un  their  guard  for  the  return  of  the  disorder  in  the  same  or  some  other 
fonu  during  i>uberty  or  adolescence.    While  difficidt  to  eradicate,  the  effects 
of  an  hysterical  Inheritance  may  often  be  modified  to  the  lasting  benefit  of 
the  chihL     Mf)st   reporttil   cases  of  hysteria  in  Ikh'S  and  girls,  even  tlie 
severe  forms  with  convulsions,  ana>sthesia,  paralysis,  contractures,  and  dis- 
orders of  the  8()ecial  senses,  have  eventually  recovered.     The   ocrurrenee 
of  hysteria  in  young  boys  and  girls  may  have  a  prffgnostic  or  prophetic 
importance  with  reference  to  the  future  life  and  carwr  of  tlie  individual. 
It  should  srmietimes  influence  the  choice  of  an  ix^cupation  or  a  profession  ; 
or  the  child,  by  particular  care  and  attention  to  its  physical  and  mental 
training,  should  Ix'  especially  prepared  for  the  profession  of  its  choice. 

Hyst^^ia  in  children,  as  iu  iwlidts,  is  ran-ly,  if  ever,  fatal,  altiumgh  a 
few  cases  apiwirently  hysterical  iu  which  death  resulted  have  been  reported. 
f^neh  patients  may,  of  c<nirse,  perish  from  accident  or  iutercunx'ut  disease. 
Oowers  says  that  as  a  rule,  to  which  exwptious  are  infinitely  rare,  hysteroid 
attacks,  however  severe  and  alarming  in  aspect.,  are  devoid  of  danger,  the 
larj'ngeal  sjia'^m  presc^ntintr  tlte  greatest  ap[>arent  risk  to  life.  The  same 
Siiitljor  says  tiiat  a  t^asc^  mentioned  by  Reynaud  is  the  only  rccoixled  in- 
stance of  death  in  an  attack  of  this  description.  Gowers  also  speaks  of 
«l.nother  s^iuree  of  danger,^ — the  tendency  to  turn  on  the  face  which  is  sonie- 
tiiinea  seen  in  the  pnst-cpileptic  state,  which  is,  strictly  speaking,  ratlier 
«.n  automatic  than  a  hysteroid  phenomenon  j  but  the  two  conditions  merge 
into  each  other.  A  patient  in  wliom  this  symptom  was  present  was  a 
little  girl  aired  twelve,  who  had  never  stifTercd  fi-om  epileptoid  seizures, 
^nd  had  had  au  attai'k  of  hysterical  paraplegia  immediately  cured  by  strong 
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faradization.  "  Her  fits  always  otTurrecl  on  \vakin<]f  out  *>f  sleep,  l>efoi 
she  was  quite  awake.  They  fommenctKl  nith  a  hall-moaning,  hall-singiii 
noise,  and  the  louder  this  was  the  woree  was  the  subsetjiient  attack.  Then 
she  gave  a  sudden  spring,  and  always  tnmeil  on  her  fat-e,  and  presently 
began  to  srrateh  lier  pillow.  She  would  sometimes  rise  In  bed  suddenly 
and  then  du^h  her  head  liack  on  tlie  pillow.  The  attacks  lasted  only  a  few 
minutes,  and  always  ended  suddenly."  He  had  also  met  with  one  instance 
in  a  little  girt,  in  which  death  occurred  in  oonseqiienoe  of  attack!^  which 
appcarwl  to  be  h}'steroid,  but  which  perhaps  were  of  luterDiediate  form 
between  hysteria  and  epilepsy, 

TREATMENT. 

The  prevention  of  hysteria  in  very  young  cliildren  is  in  large  jjart  sim- 
l^ly  the  hygiene  of  the  nui-sery  and  the  removal  of  Iwid  example.  When 
a  mother  is  hysterical,  epileptic,  or  insane,  it  ia  a  prophylactic  against  hys- 
teria, as  against  other  disca.ses,  to  have  the  infant  nourished  by  another, 
a  strong  healthy  nurse,  or,  if  this  cannot  Ix^  accomplished,  the  child  hail 
better  be  raiswl  on  attiticial  food.  Tlic  example  otfercil  by  the  mother, 
brothei-s  and  sistei-s,  and  playmates  is  ofteu  bad.  The  plastic  mind  of  & 
young,  neurotic,  precocious  child  is  wonderfully  receptive  of  impirssic 
which  may  lead  to  the  disturbance  of  the  nervous  eriuilibrium.  It  is 
crime  against  young  children  to  do  what  I  have  seen  done  more  than  once, 
— namely,  to  allow  them  to  lie  for  weeks  in  company  of  a  raother  who 
is  afflicted  with  the  graver  forms  of  liystcria  or  insanity.  I  it^ill  two 
recent  instances  of  patients  sutlcring  from  hysterical  insanity,  both  mothers 
of  intelligent  and  interesting  young  children.  These  patients  paaaed 
through  many  of  the  most  distressing  and  violent  phases  of  the  gravest 
hysteria, — at  times  maniacal,  svvcaring,  gesticulating,  striking  and  destroy- 
ing ;  at  times  in  a  condition  of  ti-auee,  hypnc^sis,  or  stupor;  at  times  iu  cat- 
aleptic or  hystero-epileptic  atta^'ks, — pasv-?ing  from  stage  to  stage  through 
the  whole  train  of  neural  phenomena  which  curse  a  patient  of  this  t\*pe. 
Through  it  all,  and  in  sight  and  hearing  of  it  all,  <lclicate,  impressionable 
children  were  intert^stcd  and  ofteu  astonishwi  and  frightened  obflervenL 
Such  ass<jciation  can  seldom  fail  to  plant  the  scctls  of  mist^hief  and  mifleiyy 
pcrhajis  fur  all  time.  The  drunken  or  jwssionate  father  is,  both  by  example 
and  by  the  development  of  fear,  the  cause  of  hysteria  in  children  ;  and  the 
presence  of  imlieciles  and  epileptics  in  a  family  of  young  children  may 
lead  to  the  same  dire  result.  Another  form  of  injurious  example  which 
should  be  removed  when  possible  is  that  of  certain  hx^l  affectionB;  for 
instance,  choreic  movements,  such  as  snapping  the  eyes  and  other  grimaoas 
twitching  of  the  limbs  and  twistiug  of  tlie  bofly,  may  be  developed  bjr 
imitation,  as  has  been  shown  under  Etiology.  These  ai-e  practically  habit- 
choreas. 

'*  The  family  physician  who  discovers  a  child  to  be  neurotic,  and  who, 
from  his  knowledge  of  parents,  aucestoi-s,  and  collateral  relatives,  knovrs 
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that  a  predisposition  to  hysteria  or  some  other  neurosis  is  likely  to  be  pi-es- 
ent,  should  exercise  all  the  moral  iuriiieiice  whicli  he  possesses  to  liave  a 
heahhy^  robust  trainio^  pruvidwl.  It  is  not  within  the  scx>i>e  of  tin  article  of 
this  kind  to  describe  iu  great  detail  in  what  such  edneation  should  consist- 
Reynohls  is  correct  when  he  says  that  *  self-control  should  be  develujitM:!,  the 
Iwtlily  health  should  be  carefully  rc^rdi'd,  aud  some  nu)tive  or  purpose 
.should  Ixf  supplied  which  may  give  fotx*,  jjersisteneej  unity,  aud  success  to 
the  endeavors  of  the  jKitient.'  Iu  t-liildreu  who  have  a  tendeucy  to  the 
developmcDt  of  hysteria  the  iiiclinatious  should  not  always  or  altogether  be 
i"egarded  in  choosing  a  method  or  pursuing  a  plan  of  education.  It  is  not 
always  to  what  such  a  cliild  takes  that  its  mind  should  Im?  constantly 
directed ;  but,  on  the  contrary,  it  is  often  well  to  educate  it  away  Ironi  its 
inclination,  'The  worst  thing  that  can  he  done  is  that  which  makes  the 
patient  know  or  feel  that  she  is  thought  to  be  peculiar.  S<->metinies  such 
treatment  is  gratifying  to  her,  and  she  likes  it, — it  is  easy,  aud  it  seems  kind 
to  give  it ;  but  it  is  radically  wrong,'  "  ' 

The  curative  treatment  of  hysteria  in  child a^n  ineludes  raeasjures  for  the 
restoration  and  maintenance  of  the  general  health,  and  remt»dies  for  siK'cial 
pliases  of  the  disease,  such,  for  example,  as  convulsion,  contracture,  aphonia, 
etc  Tonics  are  often  useful  and  sometimes  necessary,  but  they  should  not 
bereorted  to  and  dependc<l  upon  blindly.  Every  case  should  be  carefully 
Audied :  one  may  demafid  nutrients,  such  as  malt  and  cod-liver  oil  with 
tonics,  while  another  may  do  l>etter  on  some  reduction  of  diet,  with  seda- 
tives or  even  opiates.  Arsenic  among  mineral  ix>medies,  and  sunibul,  cimi- 
oifuga,  valerian,  aud  asafetitla  among  vegetable  substances,  are  valuable. 
"Where  conditions  of  excitement  are  prominent,  the  sedatives  may  Iw  carc- 
fiilly  used  ;  but  their  employment  should  not  be  long  continue<L  The  most 
valuable  of  these  are  sulphonal,  chloral,  monobromide  of  camphor,  the  other 
Lroraides,  conium,  and  cwleia. 

Massage,  of  much  value  in  adult  hysterical  cases,  has  not  so  great  a 

xange  with  children,  although  it  may  l>e  used  with  advantage,  but  Swtnlish 

*uovements,  aud  ^larticularly  systematized  gymnastics  and  calisthenics,  are 

^jf  the  utmost  value.     Almost  any  form  of  juvenile  hysteria  will  impi-ove 

Minder  carefully-regulated  gymnastics. 

Hydrotiierapy,  either  general  Ixiths,  shower-baths,  or  douches,  will  often 
;^m>ve  of  great  eer\'ice,  particularly  when  combined  with  isolation,  elec- 
^^ricity,  and  mreful  dietetic  treatment.  Ofie  or  two  baths  daily  or  every 
^Dther  day  should  be  used.  Care  sliould  be  taken  not  to  frighten  children 
Wjy  the  rough  use  of  water-treatment,  which  is  not  resorted  to  as  a  iiunish- 
^^nnent,  but  as  a  means  of  invigorating  and  giving  tone  to  the  system*  Salt- 
"^'ater  baths  are  often  especially  serviceable. 

IsolatJoo  of  the  patient  is  often  of  great  importance  in  the  grave  forms 
^Df  hysteria  in  children.     This  applies  to  both  the  endemic  and  epidemic 
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forms  of  the  disease,  and  also  sDinetinies  to  sporadic  cases.  Charcot  strongly 
directs  atteution  to  tliis  niatter.  A  young  Russian,  whose  rase  is  carefully 
detailwl  by  him,  was  ciirtHi  when  be  was  rigidly  ijsolated  from  all  relatives. 
The  same  author  refers  to  an  epidemic  of  hysteria  which  hroke  out  in  a 
college  under  the  charge  of  numks  uear  Bel  fort,  and  in  which  the  young 
Iboys  were  curmJ  by  sending  tlieni  iiome  to  their  families. 

Isolation  is  chiefly  a  moral  measure  in  the  treatment  of  hysteria ;  and, 
after  all,  tfie  main  curative  treatment  of  the  disease  is  mitral.  Great  atten- 
tion must  Iw  paid  in  some  instances  to  arousing,  and  in  othei-s  to  control- 
ling, the  will.  The  child  should  be  kept  under  firm  but  kind  control; 
it  sliould  he  encouraged  to  do  for  itself,  and  should  be  deprived  of  morbid 
sympathy. 

"  As  soon  as  a  child  is  old  enough  to  develop  a  will  of  its  own,  the  first 
thing  it  does  is  to  try  and  get  its  own  way,  and  one  of  the  earliest  lessons 
it  has  to  learn  is  that  it  can  only  have  its  own  way  when  it  is  compatible 
with  the  comfort  and  rights  of  others ;  and  even  a  mere  baby  will  »o*jn 
find  out  how  far  it  may  encroach  on  the  kindness  or  weakness  of  thoee 
aix)uud  it, 

*'  As  we  are  none  of  us  bom  models  of  virtuous  behavior,  some  kind 
of  punishment  must  necessarily  be  used  now  and  then  in  the  nursery  ;  but, 
as  far  as  possible,  the  child  should  be  made  to  feel  that  the  punishment  is 
the  natural  result  of  his  bad  action,  and  not  the  mere  venting  of  anger  and 
annoyance  on  the  part  of  the  parent  or  nurse.  If  a  child  once  finds  out 
that  certain  actions  always  entail  unpleasant  consequences,  he  will  no  more 
think  of  committing  them  than  he  would  think  of  putting  his  hands  in  the 
fire,  which,  he  has  early  learned,  has  an  unpleasant  habit  of  burning. 
There  are  no  better  philosophers  than  children,  who  always  resign  them- 
selves to  the  inevitable.  Let  the  child  find  out  that  bad  behavior  in  the 
drawing-room  means  instant  banishment  to  the  nursery ;  that  if  he  knocks 
his  brother  with  a  stick  the  result  is  *  no  stick ;'  that  if  he  refuses  to  put 
away  liis  toys  one  night,  he  must  manage  without  toys  the  next  night ;  and 
so  on. 

"If  the  mother  merely  talks  at  the  child,  and  says,  *  How  often  must  I 
tell  you  not  to  do  so?*  or,  *  I  shall  send  you  up-stairs,'  the  child  soon  j»er- 
ceives  that,  afler  all,  this  entails  no  couse<^ucuces,  and  he  ven'  wisely  acts 
accordingly.  On  the  other  hand,  nothing  should  be  denied  a  child  without 
some  reason.  A  great  many  mothers,  and  most  nurses,  act  on  the  prin- 
ciple contained  in  Puneh^H  remark,  so  delightfully  illustrated  by  Du  Mau- 
rier,  *  Maude,  go  and  see  what  Baby  is  doing,  and  tell  him  he  mustn't.*"' 

For  convulsive  attacks  such  measures  may  be  used  as  c^ompression 
the  hysterogenic  pointy — as,  for  example,  the  testicles  in  boys,  the  ovaries^ 
spine,  or  infra-mammary  region  in  girls.     Observations  have  l)een  rejwrted 
by  Dreyfus  and  Aussillaux  where  the  hystero-epileptic  attacks  have  been 


1  Jetsa  OrianB  Waller,  in  the  Nineteenth  Century,  1889. 


HYBTERIA. 


1007 


stopped  by  eompresses  of  oold  \vatt»r  to  the  gonitals.  Inhalations  of  et\nn\ 
cbloroform,  nitrite  of  amy],  and  bromide  of  methyl,  aud  douches  of  eukl 
water^  liave  all  been  successfully  employed. 

Id  a  case  of  hystero-epilcpsy  described  by  Gowere,  after  several  of  the 
attacks  Iiatl  occurred,  Dr.  Wilson,  the  attendant  physician,  passi-d  a  line 
hand  around  the  arm  near  the  axilla^  with  a  knot  over  the  nerve-trunk*?, 
and  as  soon  as  the  head  Ix^an  to  roll  tlie  knot  was  pulled  tight :  the  attack 
was  inn  mediately  arrested,  and  no  other  oecurretl  during  the  night.  The 
patient  slept  well,  but  the  attacks  came  on  in  the  morning  before  !?he  was 
thoroughly  awake,  and  she  had  forty  before  eleven  a.m.,  all  being  the  same 
b  character.     Again  they  were  arrested  l>y  the  ligature,  and  ceased. 

Contractures,  although  hysterical,  are  not  always  ivadily  cured.  Some 
pai5S  away  quickly,  others  remain  for  yeai-s;  and  Charcot  has  dcsc-riU'd  the 
I»tt€r  aa  permanent  contractures.  In  the  cases  treated  sueeessl'ully  various 
measures  have  been  cmpI(»yod,  as  faradism,  galvanism,  Swedish  movements, 
hypnotic  suggestion,  cuunter-irritation,  and  many  metlieiues.  Shaffer  be- 
lieves that  the  use  of  mechanical  force  in  hysterical  contracture  is  ]wsi- 
tively  tHjntra- indicated.  Hypodermic  medication  will  sometimes  prove  of 
great*value,  bet-ause  of  both  its  physical  and  its  mental  effects.  The  exist- 
ence of  atrophy  is,  of  course,  of  some  imjxjrtauce  in  determining,  in  a 
diMibtful  case,  both  its  natiin?  and  its  treatment.  Functional  atrophy  from 
disuse  occui-sj  but  when  in  atldition  to  atrophy  there  are  reactions  of  de- 
generation to  the  gaK'unie  current,  tlie  diagnosis  of  organic  disease  may 
be  considered  certain. 

In  the  treatment  of  hysterical  joint-affeetlons  it  is  important  to  bear  in 
mind  several  practitnl  matters.  These  have  been  well  presented  by  Slmffer 
in  his  series  of  })a|>ers  already  quoted.  It  is  usually  well  to  stop  all  Itjcal 
treatment,  except,  perhaps,  massage  and  manipulation  of  the  joint.  Exces- 
sive s}'mpathy  and  attention  must  be  withheld.  The  child's  disease  should 
not  be  discussed  in  his  or  her  presence.  Intros|)ection  must  l;e  carefully 
.combated;  the  patient*s  mind  must  be  divertal  to  objects  outside  itself, 
rmjod  an  open-air  life,  with  as  much  exercise  as  possible,  must  be  secuiied. 
IBy  ingenuity  aud  adroitness,  by  persuasion,  promise,  and  an  occasional 
show  of  assistance,  both  the  limp  and  tlie  conti^acture  can  often  be  cither 
slowly  or  rapidly  overoome. 


THE  DISORDERS  OF  SLEER 


By  CHARLES  P.  PUTNAM,  M,D. 


It  would  be  outside  of  the  scope  of  this  article  to  discuss  the  nature 
and  raiisntfon  of  sloejK  Tliougli  many  theories  have  been  proposed,  nooe 
of  tlifui  have  ubtaioed  general  recogiiitiou. 

Whatever  be  its  nature,  sleep  brings  a  time  fur  rest  and  repair  of  the 
whole  body,  but  especially  of  the  brain.  To  a  certain  extent  the  tiseueB 
are  always  wasting  aud  always  being  repaired,  but  lo  sleep  the  repair  gwfe 
on  at  a  more  rapid  rate  than  the  waste.  Pettenkofer  and  Voit  foun«l  that 
of  the  total  amomit  of  carbonic  acid  elirainat<>d  during  twenty-four  hour* 
fifty-eight  per  ceut.  is  giveu  off  during  the  day  and  forty-two  per  cent* 
during  the  night,  while  the  amount  of  oxygen  taken  in  during  twelve  houre 
of  the  night  far  exceeds  that  taken  in  during  twelve  hours  of  the  day. 

Especially  for  children  is  a  miflficient  amount  of  sleep  necessary.  Want 
of  sleep  quickly  interferes  with  the  proper  performance  of  all  their  func- 
tions and  seriously  iuterferes  with  their  health. 

Hilton  says,  "  In  infancy  the  child  who  sleeps  much  mostly  thrives. 
Mutatis  mtUandiSf  the  observation  is  equally  true  that  the  wakeful,  restleae 
child  seldom  displays  the  evidence  of  active  nutrition.  .  .  .  Growth — the 
renewal  of  some  jjarts,  and  the  fresh  development  of  others — seems  thus  Ut 
claim  sleep  and  rest  as  its  helpmates." 

The  amount  of  sleep  required  varies  at  different  ages.  New-born  in- 
&nta  often  do  nothing  but  sleep  and  cat,  except  \vhen  they  are  bein^ 
di^essed.  From  fifteen  to  eighteen  hours  may  be  considered  the  Dt»cest«iy 
amount  at  this  age.  At  one  year  thirteen  hours  is  not  too  much.  Childm 
two,  three,  and  four  years  old  often  sleep  eleven  or  twelve  hours  or  even 
more,  and  sometimes  take  a  nap  in  the  middle  of  the  day  besides.  A  child 
that  took  less  than  twelve  hours  of  sleep  at  this  age  could  not  be  ooosidcred 
a  goiKi  sleej^>er.  Nor  should  the  sleeping  hours  of  a  child  up  to  ten  yetrs 
of  age  fall  below  ten  hours. 

The  most  common  disortlcrs  of  sleep  are  night-terrors,  somnambulism, 
nightmare,  dreams,  and  insomnia.  Of  these,  night-terrors  are  the  most 
common  in  childliood,  and  will  theref(>re  receive  the  most  attention  io 
this  article.  What  is  said  about  night-terrors  will  apply  also,  with  eertsin 
modifications,  to  the  otlier  affections  above  mentioned. 
1006 
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Id  order  to  understand  these  dirt(>rdcrs,  it  is  necessaiy  to  consider  eertatn 
point,s  ill  the  physiology  of  the  oei-ebral  fiiiK'tioii  in  relation  to  sleep.  When 
observations  are  made  on  a  ix'rs<:)a  going  to  sleep  (and  the  etmverse  is  tnie 
of  waking  up),  it  is  evident  that  one  function  of  the  brain,  then  another,  is 
susiK^di'd,  until  enough  of  tlieni  are  at  rest  to  constitute  what  we  call  sound 
sleep. 

Dreams,  somnambulistic  attacks,  and  night-terrors  find  their  explanation 
in  a  loss  of  the  Iiigher  and  an  exaltation  of  some  of  the  lower  eerehnil  func- 
tions. The  conscious  life  of  the  individual  is  in  the  realm  of  the  liigher 
functions,  and  these  constantly  exercise  a  kind  of  iufiibition  on  the  lower 
ones.  When  by  the  f*nspension  of  the  liigher  functions,  those  eonrernnd  in 
consciousness,  this  inhibitory  influence  is  lost,  the  lower  functions,  no  hmger 
under  control,  run  wild  in  various  ways,  AVhen,  therefore,  these  higher 
functions  are  suspended,  two  sets  of  symptoms  are  observedj — first,  those 
constituted  by  the  loss  of  the  higher  functions;  second,  tlins<.>  which  arise 
from  the  unnatural  proniinence  of  the  lower  fiinctious,  which  manifest 
themselves  in  response  to  various  exeitations,  just  as  the  higher  functions 
would  do  if  they  were  in  working  order.  These  manifestations  re[)reseut 
the  best  that  the  crippleil  brain  can  do  at  the  moment.  (Hughlings  Jack- 
son.) 

The  excitation  which  gives  rise  to  these  manifestations  may  Ix*  now  a 
disturbance  in  the  digestive,  respiratory,  or  other  organs,  now  a  recollection 
of  events  of  the  day,  now  something  else  not  to  be  recognized;  and  such 
excitation,  from  whatever  sou)*ce,  may  give  rise  in  one  case  to  a  dream,  in 
another  to  an  attack  of  somnambulism,  in  another  to  one  of  night-terror. 

W.  Bevan  Lewis  says/  speaking  of  nocturnal  crises  of  the  insane,  "  In 
sleep,  object-consciousness  quickly,  even  suddenlt/y  succumbs ;  subject-eon- 
seiousness  goes  more  Mhirlif,  and  the  more  profound  depths  are  not  usually 
reacbe<l  i\ir  an  hour,  or  even  lunger;  the  reflex  excitability  of  all  the  ner- 
vous centres  (spinal  also)  is  reduced, — the  organic  functions  are  lessened. 
Tn  these  cases  of  uoctin-nal  cxeitemeut,  however,  the  effect  of  this  perimlic 
lapse  of  consciousness  is  to  call  up  more  turmoil  at  lower  levels;  all  those 
subjective  states  arising  from  ejii-  and  ento-periphei-al  stimuli,  or  centrall}' 
initiat€*d,  become  thr^  sul^ject-niatter  of  the  mental  view  ;  all  tlmse  discfui- 
oectetl  and  simultaneously  originating  ideas  which  crowd  t!ie  mind,  and 
which  in  healthy  waking  states  are  reduced  to  serial,  orderly  thought,  now 
run  riot, — and  be\'ond  this  hallucinations  of  the  special  senses  prevail." 

Lyman  gives  a  sitnilar  description  of  this  process  in  the  excellent  arti- 
cles on  night-terrors  in  his  book  on  "Insomnia"  and  in  Pepiwr's  "System 
of  Medicine." 

Soltmann,  In  his  artlcleon  night-terror's  in  the  ^'  Handbiu-h  fiir  Kinder- 
kraukheiten,"  refers  to  Langcudorflf's  investigations  on  the  centres  of  inhi- 
bition of  the  reflexes,  which  showed  that  frogs  that  had  been  blinded  began 
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to  croak  when  they  were  touched  on  the  back  with  a  wet  fing^er,  althoug 
this  (IhI  not  happen  in  the  (slso  of  an  nninjored  frog  when?  the  inhibitio 
had  nut  been  destroyed  ;  and  he  thinks  tliat  in  the  case  of  night-terroi 
where  the  inhibitive  power  of  the  seuBea,  mainly  of  sight,  is  removed, — ihi 
is,  in  silcep  or  when  the  eyes  are  closed, — the  reflexes  make  tJiemseJvc 
manifest  bccau,sc  no  longer  nnder  atntrol,  an  explanation  which  Schl 
Rimpler  had  given  for  the  delirium  which  had  been  induced  in  certaii 
ditions  by  shutting  the  eyes  or  darkening  the  room. 

NIGHT-TERRORS. 

Synonymes. — Pavor  nocturnus;  Naehtliches  Aufschrecken ;  TerwSi 
noctnrneH. 

A  child  that  has  gone  to  bed  apjjarently  well  and  has  slept  soundly  fb 
an  hour  or  two,  or  perhaps  been  slightly  restless,  suddenly  starts  with  < 
pieiHMiig  cry  which  resoundi^  through  the  house.  He  is  found  sitting  up  i\ 
bed,  or  standing  in  the  middle  of  the  HMtm,  or  [)erhap8  cowering  in  a  cornel 
trembling,  screaming  with  terwr,  and  staring  out  as  if  at  some  definiti 
object.  Tlie  skin  is  covered  with  sweat ;  the  hands  clutch  each  other  aw 
anythiug  within  roach,  ur  are  move<l  aWjut  as  if  for  purposes  of  dcfeno 
against  some  attai^k  ;  when  s|K>ken  to,  the  child  evidently  does  not  under 
staud.  He  tulls  fur  his  mother  or  his  uui'se,  but  does  not  know  her  wha 
i<he  comes,  aud  }x*rhaps  alternately  clings  to  and  repulses  her.  He  maj 
make  it  evident  that  he  Is  afraid  of  some  [mrticular  object,  mma  Lernbli 
furm,  human  (m*  animal  ;  but  much  more  frequently  he  exhibits  only  gen 
eral,  uudeliued  terror.  Alter  a  time,  from  a  few  minutes  to  an  hour,  o 
even  longer,  he  gradually  comes  to  himself,  though  still  frightened,  sum 
scmietimes  to  a  degree  still  tmder  the  same  delusion  as  before;  recognize 
jK.irsous  around  him,  and  seeks  and  accepts  «msoIation  from  them.  Whei 
asked  to  tell  what  frightened  htm,  he  generally  can  give  no  idea,  but  soo! 
wishes  to  be  put  to  bed,  and  usually  goes  off  into  a  sleep  from  which  b 
may  not  awake  until  morning. 

After  suiii  an  attack  children  sometimes  pass  a  lai^  quantity  of  una 
or  have  a  mo%'ement  of  the  bowels.  ^H 

OccnsionaHy  these  '*  terrors"  are  reported  as  occurring  twice  or  of^S 
during  the  siinie  night  (in  one  case,  according  to  Dr.  West,  seven  or  > 
times),  but  usually  there  is  only  one. 

Such   attacks  c*ome  on  at  vanous   intervals, — every  night,  everyj 
nights,  or  at  longer  peritfds,  €juite  irregularly. 

In  the  morning  the  child  seems  about  the  same  as  usual,  and  whe 
questioned  about  the  attack  generally  denies  auy  knowledge  of  it,  or  i 
times  any  mention  of  the  subject  brings  a  certain  puzzletl  look  to  thc^ 
and  the  patieiit  evidently  wishes  to  avoid  talking  about  it,     Occasionallj 
older  children  tell  of  certain  monsters  or  dangers  which  had  terrified  them 

Such  attacks  occur  in  all  degrees  of  severity,  but  they  have  certaii 
[leculiar  characteristics.     They  occur  almost  always  an  hour  or  two  aftd 
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going  to  sleep*  or,  if  there  is  more  than  one  attack,  the  first  one  is  apt  to 
uccar  at  this  time.  Dnriiig  an  attack  the  patient  is  for  a  time  quite  uncon- 
scious of  the  outside  world.  Tbe  attark  is  always,  as  it  is  t-alk^d,  a  *'  terror," 
aod  never  of  an  agreeable  character,  as  is  <iften  the  ease  with  dreams.  Com- 
plete or  nearly  complete  forget  fulness  of  the  attack  is  always  observed,  only 
idira  consciousness  of  something  disagreeable  being  sometimes  left  behind. 
The  attacks  usually  occur  between  the  se<x>nd  and  the  sixth  year, — that  is, 
between  the  fii*3?t  and  the  second  dentition , — though  this  is  nr»t  always 
the  case.  Attacks  of  screaming  that  later  develop  into  well-marked  night- 
terrors  occur  long  before  the  first  dentition  is  over,  and  they  scjmetinies  con- 
tinue up  to  the  age  of  fourt^?en,  or  even,  it  is  said,  to  the  age  of  iinlx-rty. 

Atkin&oD  says  that  nocturnal  incontineuoe  of  urine  is  fre^jueutly  asso- 
ciated with  niii;ht-terrors. 

In  a  very  few  cas<\s  attacks  closely  resembling  uight-terrors  have  occurnxl 
in  the  day  (Henoch  and  others),  and  occasionally,  too,  they  occur  at  a  later 
hour  in  the  night  than  that  inentioued  above. 

Children  who  have  thcst^  attacks  are  generally  delicate  or  excitable. 
Thus,  Steiner  voices  the  general  opinion  of  writei's  when  he  says  they  are 
"almost  never  perfectly  healthy  and  robust,  but,  as  a  rule,  delii-ate,  weakly, 
ansDjnic,  rachitic,  and  apt  to  show  In^sidt^  night-tcTrors  other  signs  of  ner- 
vous irritability,  espix'ially  if  they  come  fmui  weakly  or  nervous  parents." 
Yet  it  is  noticeable  that  almost  every  one  uses  qnalitying  expressions  to 
show  that  good  health  is  nut  altogether  inc*)n8istent  with  this  disturbance. 

When  a  child  has  an  atta<:k  of  night-terrors,  liis  sleep,  though  appai*ently 
profound,  has  really  only  sus|K'ndHl  the  higher  functions  of  liis  brain.    Then, 
for  s<:tnie  cause  not  always  explained,  there  occurs  a  stinmbtiou  of  the  brain, 
or,  rather,  of  such  parts  of  it  as  arc  still  active,  and  ttiere  is  an  explosion 
of  ner\'ous  force,  which  would  not  have  occurred  if  he  had  been  fully  awake 
or  fully  asleep.     The  chihrs  behavior  is   no  longtT  the  result  of  sober 
thought.     Only  im[terfectly  does  he  see  through  his  eyes  or  hear  thrntigh 
his  ears.     That  which  most  impresses  liini  as  If  seen  has  no  material  exist- 
i-nce,  but  is  a  distorted  recollection,  or  bundle  of  recollections,  which  to  him 
iivv  present  realities.     Smmer  or  later  he  regains,  generally  only  In-  degrees, 
Ills  full  consciousness.     He  sees  his  own   tx\lroom,  his  ^mreuts,  and  his 
nurse.    The  images  which  terrified  him  just  before  fade  away  into  compara- 
tive insignificance  or  are  altogether  extinguished-     His  desire  for  acr-us- 
l«)n»e<l  slrt'p  comes  back,  all  tlic  moit*  Ibrcibly  bccjiuse  a  |»art  of  the  brain 
is  tired  with  its  exertion,  and  presently  he  is  sound  asleep.     While  fully 
Hwake  the  brain  docs  not  know,  or  knows  only  dimly,  what  hap|ic'netl  when 
only  its  lower  functions  were  at  work,  but  when  the  child  is  again  iu  a 
^milar  condition  on  another  night  the  same  recidlection  may  come  uj»,  and 
t-hen  he  has  anotlier  night-terror  of  the  same  character. 

Immediate  ttiuses  for  sfmve  attacks  are  satisfactorily  made  out;  for 
Cithers  they  are  not  easily  found  or  are  not  found  at  all.  Often  there  is  a 
disturbance  of  the  digestive  organs,  after  the  removal  of  which  the  attacks 
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oeaso.  *Siich  a  condition  may  be  due  either  to  a  wtak  digestion  or  to  ini- 
pro[>cr  food.  Less  frequently  attacks  are  attributed  to  eatarrhs  of  the  respi- 
ratory traet,  to  enlarged  tonsils,  to  trouble  in  the  ear,  to  morbid  excitement 
of  the  mind  during  the  day,  to  fe%'er,  to  wormy,'  to  teething,  to  akvfhol, 
stninioninm,  belladonna,  or  quinine,  to  irritation  of  the  skin,  and  to  ill' 
veutilatt^d  iMxlnxirn;^.     (P.  Xicmeyer.) 

A  lai-ge  number  of  the  imported  eases  are  attributed  to  alarming 
renoes  during  the  day.  They  are  frequently  reported,  for  the  verj' 
that  tliey  ar"e  eomiMiratively  of  infrequent  oeeurrenee. 

Thus,  \Vertii<'iml>er  repctrts  the  <«se  of  a  boy  who  on  one  fx^'asion 
been  scolded  and  threatened  by  a  gardener  for  helping  himself  to  flowers. 
An  hour  and  a  hiilf  after  going  to  bed  he  startcfl  up  trembling  and  with 
o|ien  eyes  rivetetl  on  the  corner  of  the  room,  screaming,  as  if  in  great  fear, 
*'  Go  away,  go  away,  for  Gixl's  sake  !"  Another  day  he  heard  his  father 
read  of  some  boys  who  had  bwu  ill  treated,  and  be  again  awoke  an  hour 
an<l  a  quarter  after  going  to  ijcd,  started  up  with  a  cry,  and  was  found  with 
his  hands  folded,  trembling  and  l»egging  for  mercy, 

Meigs  and  Fep])er  report  the  case  of  a  child  who  had  been  bitten  by  a 
jMirrot,  and  that  of  another  who  had  ix^en  frightened  by  a  white  dog. 

But  in  some  eases  excellent  oliservers  have  been  unable  to  find 
immediate  cause  that  could  fairly  aoconut  for  the  attacks. 

Thus,  Steiner  says,  **  I  have  observer!  night-terrors  in  children  with 
quite  normal  tlrgestion  and  daily  movements  of  the  bowels.     Tlieir  appetite 
was  just  iw  go«>d  on  the  days  when  tht^y  had  attacks  as  at  times  when  they 
bad  none.     Tlie  majority  of  my  patients  were  children  between  the  ages  of 
three  and  six  years, — of  an  age,  therefore,  when  no  teething  is  going  on, — 
and  I  am  not  able  to  cite  a  single  cast^  where  the  night-terrors  could  be 
brought  into  any  causal  connection  with  worms :  in  a  word,  all  the  circ^^f 
stances  which  are  commonly  designated  as  the  regular  excitants  of  nignP 
terroi^  jilayed  in  my  cases  a  very  subortlinate  rdle  or  none  at  all.      By 
I  would  by  no  means  let  it  be  undei'sto4xl  that  certain  immediate 
(the  predisposition  being  already  there)  cannot  and  do  not  have  *a  jxirtla 
infliience  on  the  numln'r  an<l  severity  of  the  paroxysms,  but  the  important 
foctor  in  this  condition  must  always  l>e  found  in  a  disturbance  of  the  nutri- 
tion of  the  bmin.     Of  these  immediate  causes  the  most  important  are  a 
bad  mental  training,  the  telling  of  ghost-stories  to  children  before  beiitiM^ 
and  going  to  sleep  in  the  dark.     All  these  things  are  well  calcuiate<^H 
stimulate  the  lively  imagination  of  children  already  timid  and  excitable." 

Nevertheless,  it  is  diffictdt  to  believe  that  all  of  Steiner's  cases  occurr«i 
independently  of  any  external  stimulus,  so  strong  is  the  evidence  of  othew : 
to  the  oontrar)*.     lodec*!,  some  of  Steiner's  patients  were  affecteil 
scrofulous  ophthalmia  and  other  ailments,  that  seem  quite  sufficient  to« 
out  uight-teiTors. 
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That  iu  the  complex  condition  of  an  apparently  healthy  child  certain 
physical  disturbances  might  easily  be  overlooked  is  not  uunatuniL 

The  writer  has  seen  children  with  niglit-terrors  who  were  coosiflercd  by 
ibeir  ])arent45  to  l>c  iK^rieetly  well,  but  who  weiv  ap[Mircnt3y  cnrttl  l.iy  taking 
only  the  mildest  fo<jd  for  their  supper, — say,  bread  and  milk, — although 
thoy  hail  not  shown  any  sitj^ns  of  digestive  disturlmuce. 

Still,  there  is  no  questiou  that  iu  some  (ascs  every  attempt  to  fiiid  au 
immediate  excitant  of  the  attack  has  been  fruit  less,  and  we  may  well  cfjn- 
sider  whether,  as  with  epileiisy,  there  may  not  be  cyclic  explosions  in  the 
form  of  night-terrors  for  which  tljc  brain  is  pre|)iaring  all  the  time  l)etwccij 
the  attacks,  so  that  the  attacks  take  place  not  as  the  result  of  any  disturb- 
ance of  other  organsj,  nor  even  under  the  stimulus  of  dist4)i*tctl  rect)llccttons, 
hut  purely  or  uiainly  as  the  result  of  a  cerlaiu  degree  of  tension  acipiired 
by  the  brain  in  this  iuterval. 

We  should  also  remember  that  more  than  one  cause  may  \n*  at  work. 

Soltmaun  s^M?ms  to  have  something  like  this  idea  in  his  mind  when  he 

ays,  "  If  we  arc  convinced  that  the  allacks  (x;cur  without  any  outside  in- 

fltienoe, — tliat  is,  spontaneously, — and  always  with  terrifying  visions,  plian- 

of  sight,  with  iTpnKluctiou  or  fantastic  distortion  of  jHi'vious  cxi^'ri- 

i,  it  then  lxHt)mes  evident  timt  we  are  dealing  with  jx'ricxlical  manjfesta- 

tiuQ  of  irritation  resulting  from  abnormal  excitement  of  the  prolongation 

>f  optic  tibix's  ill  the  brain, — that  is,  of  <:x:'ntral  wnsallou  aji-as  (])ulvinar  of 

the  thalamus  opticus,  airpora  geniculata,  quadrigcmina,  and  cortex  of  the 

fxvipital  loix*),  which,  however,  in  accoixlance  with  the  law  of  eccentricity 

aiv  pi-ojtrted  ont<i  tlic  fiekl  of  vision.     It  is,  therefore,  a  cerebral  neurosis 

(cei-ebral  hypenesthesia  of  the  optic  tmct). 

"It  seems  to  me  not  imj>njbahle  that  a  morbid  misinterpretatitui  of 
fieri pheral  sensual  excitation  can  gi\'e  rise  t^j  the  attacks,  when  the  source 
^f  the  irritation  is  in  the  optic  media, — namely,  in  the  retinal  vessels 
(movement  of  bloml-corpuscles)/' 

It  is  well  to  mention  here  tliat,  though  most  observers  have  recognized 
c»uly  one  class  of  allacks,  Silbermann,  and  after  him  also  Hagiusky  and  }>er- 
iiAps  others,  iK^lieve  that  night-terrors  sliould  be  dividc<l  into  the  idiopathic 
HUkJ  tlie  symptomatic.  Silbermann  holds  that  these  classes  differ  from  each 
Cither  in  their  symptoms,  in  the  tpiality  o£  terroi',  and  in  the  kind  of 
C'liildren  afle<^ted.  He  says,  "In  the  idioj>athic  I'orm  the  patient  gazes  in 
horror  at  an  imaginary  object;  in  the  symptomatic  he  is  tlistressed  for 
l»rcath,  wrings  his  hands,  ami  makes  motions  for  defence.  In  the  idiopathic 
lie  cries  out,  *The  black  axt  !'  'The  black  dog  T  etc.  In  the  sym|>tomatic 
He  makes  only  short  ejaculations,  '  Ach  !*  '  Ach  1'  '  Weh  !'  '  Weh  !'  The 
iiIio|»athic  attacks  are  expressions  of  objective  terror;  the  symptomatic,  of 
"Subjective  terror.  The  idiopathic  is  a  transitory  hallncination  of  the  sight  j 
tlie  symptomatic,  a  sensation  of  distress  arising  from  digiy^tive  disturbance 
"^vliich  through  the  agency  of  the  vagits  nerve  gives  rise  to  dyspnfta/* 

He  calls  the  idiopathic  form  **  a  trausitorj'  hallucination  of  ai^Ut,  «jcl 
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expression  of  imagen-  of  terror  (olijective  terror)  caused  by  abnomuLUy 
increased  irritation  of  the  brain  (cortex),"  while  the  Bymptomatic  form  h»- 
regards  as  '*a  reflex  neurosis  of  the  pulmonan^  vagus  resulting  in  dyspiio-a 
and  thei'eljY  iu  a  seiisjitiuu  of  terror  (sobjective  terror),"  Idiopathic  attai'tc** 
ocenr,  he  thinks,  always  in  children  that  ai-e  delicate  and  excitable,  and 
witlioiit  auy  exciting  cause  in  any  other  vagus;  while  syniptonialic  attacks 
occur  only  in  strong  and  robutit  children,  always  as  the  result  of  a  di<^'«->ti\  c 
disturhanoe. 

It  is  hard  to  convince  one's  aelf  that  there  are  twci  clais^j-n  h>  dctiuitniy 
separated  from  each  other.  It  is  true  that  betwwn  two  individual  cases 
there  may  be  a  vast  difference  iu  all  the  particnlai^  mentioned  by  Silber- 
niann,  but,  taking  all  eases  togetlier,  the  degrees  of  diflerence  are  so  slight 
that  it  is  alm(»st  or  quite  impossible  to  draw  a  line  of  demarcation.  At 
least  it  is  ufteu  oiiscrvwl  ttiut  nervous  anil  excitable  children  have  an  attack 
brought  on  by  a  definite  cause,  anil  equally  that  childiTn  apparently  j>er- 
fectly  well  have  attacks  for  which  no  cause  can  be  assigned. 

When  an  attuciv  of  night-terror  <M.«.^urs,  the  question  uatuiidly  oomea  ap, 
how  likely  is  it  that  this  attack  is  connected  with  any  seridlis  cerebral  or 
otlicr  disease?  There  is  no  doubt  that  attacks  which  cannot  lie  distin- 
guished from  harndcss  uight-tcrrors  oo(^ur  as  a  i*esult  of  febrile  atfet-tioas 
and  as  symptoms  i>f  epilepsy,  of  tubeiiiular  meningitis,  and  perhaps  of  other 
diseases. 

The  statement  that  night-teiTors  pure  and  simple  sometimes  turn  inl<» 
epilepsy  should  also  be  considered. 

Wood,  in  his  '*  Nervous  Diseases,"  says,  ■*  In  a  large  majority  of  cases 
uight-tcrrors  are  not  connected  witfi  any  organic  disease  of  the  brain,  or 
with  e[)ilepsy."  "  Ntglit-terrors  which  are  the  outcome  of  serious  brain- 
disorder  are  rare,  and  not  to  be  positively  distinguished  by  their  symptoms 
from  those  of  leas  serious  imp<jrt.  They,  however,  frer|uently  recur  several 
times  a  night,  and  continue  lor  many  weeks,  whilst  the  night-terror  of  irri- 
tation usually  hapixjus  only  once,  and  extremely  rarely  naore  than  twice,  in 
a  single  night,  and  does  not  continue  to  recur  for  weeks,  except  it  be  at  con- 
siderable intervals.  Moreover,  the  serious  night-terror  is  almiist  iovariably 
accompanied  by  the  other  manifestations  of  disorder  of  the  brain's  actioa, 
whicli  jKunt  out  its  true  nurauing." 

In  the  McdkYii  and  Surf/icttl  Reporter,  December,  1889,  Wood  says  (if 
correctly  reported),  "  Night-terrors  are  not  rarely  the  precurstirs  of  epilejieiy/' 
Ho  was  describing  the  ease  of  a  lioy  who  screamed  at  night  fn->m  the  agi? 
of  tUnHi  to  Ui'arly  eleven.  The  boy  was  wakened  with  difficulty,  and  some- 
timea  had  a  condition  of  prverted  consciousness  in  which  he  recognized  his 
parents  but  bt'lievctl  himself  beyond  their  help  and  sympathy.  Then  for 
six  months  ho  had  attacks  of  running  in  a  ciR-le  and  failing  nncoii9ciou&. 
Ailcr  that  he  liad  a  tremor,  and  a  little  froth  was  Uiiticcd  at  his  tnontli. 
Meanwhile  the  night-terrors  had  ceased.  Wood  believes  the  trouble  in  this 
case  to  have  been  epileptic. 
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Soltmann  says,  "  Attacks  [of  night-terrorR]  are  observed  to  go  over 
into  epilepjsy,  .  .  .  and  there  are  rasefi  where  it  is  ini|X)S8ibIe  to  say  whether 
a  given  attack  is  nig^ht-terror  or  cpileiwy." 

Moizaiti  quotes  Jules  Simon  as  having  seen  several  eases  where  epilepsy 
occurred  in  the  form  of  halliieiDations  and  night-terrors,  and  as  having  re- 
|)orted  a  ease  where  epilepsy  followed  night-terroi's.  Moizard  also  quotes  a 
ca«e  of  Debaeker  where  the  f<>lh)wing  siieeession  was  noted  :  night-teri"or.s 
at  the  outset,  then  liaUneinatious,  somnambulism,  and  epilepsy.  One  of 
Motzard's  own  eases  Iiad  a  simitar  mnrse. 

Henoeb  reports  a  rase  wliero  night-terroi's  took  the  plaee  of  epilep<*y. 
A  ten-year-old  girl  had  hafl  a  great  many  epiU^ptic  attacks  at  intervals  three 
years  l>efore,  then  after  an  interval  she  had  several  more,  which  were  soon 
after  associate*!  with  hallucinations  and  sciH:?aming,  and  a  month  later  these 
epileptic  attacks  entirely  disappeared,  and  their  plm^e  was  taken  by  night- 
terrors^  whieli,  however,  sometimes  oeeuriXHl  twiw  in  one  night. 

Lyman  says,  **  Insanity,  hysteria,  neurasthenia,  epilefKV,  choi*ea,  and 
irvous  dyspejisia  are  often  discovered  among  their  near  relatives."     West 
lys  that  long-continued  attacks  may  issue  in  serious  disease,  and  Bouchnt 
almost  the  game. 

Money,  also,  says,  *'  Night-terrors  are  as|ieeies  of  reflex  eortical  epile|)sy,'* 
This  is  the  evidence,  sueli  as  it  is,  on  the  connection  between  night-ter- 
rors and  epilepsy.  But  it  is  noticeable  that  of  these  authors  Wood  cites 
but  one  case,  Moizfird  three^  and  Henoch  one,  the  rest  of  the  statemeuts 
being  quite  genend.  Although  Soltmann  sjwaks  of  epilepsy  in  the  article 
on  night-terrors^  lie  di>es  not  speak  of  night-terrui's  in  the  article  on  epi- 
lepsy, which  immediately  prtML-cdes  it  and  which  treals  of  ei»ilepsy  at  great 
length.  At  least  eight  writei-s  in  treating  of  night-terrors  do  not  mention 
epilepsy  at  alL  Nor  am  T  aware  of  any  article  on  epilepsy  M'hich  mentions 
this  connection  betwet^n  the  two  afiections.  Kpilej>sy  occurs  early  in  the 
morning  more  often  than  at  night,  and  the  hour  usually  varies  in  a  series 
of  attacks.  Altogether,  the  connection  between  night-terrors  and  epilepsy, 
in  so  far  as  they  are  sejMirate  diseases,  is  no  clearer  than  that  In^tweeu  any 
two  of  the  neuroses  ;  and  yet,  inasmuch  as  attacks  closely  resembling  night- 
trrrors  are  mx-asionally  only  symptoms  of  epilepsy,  it  is  well  tti  watch 
carefully  for  a  time  liefore  <le(*iding  that  epilepsy  is  not  present. 

Progrnosis. — The  pn>gnosis,  so  far  as  the  night-terri>rs  themselves  are 
«3oncerned,  ?nust  be  reganled  as  giiod,  even  though  the  attacks  last  for  a  great 
Vnauy  years.  It  must,  however,  not  be  forgtttten  that  in  a  great  majority 
^f  cases  they  are  symptoms  of  a  nenrt)tic  condition,  and  that  the  same  in- 
^ability  which  gave  rise  to  them  is  likely  to  show  itsi'lf  in  other  forms  of 
»jervons  disease  and  in  general  lack  of  vigor. 

Persons  thus  affected  are  likely  to  \ye  candidates  for  hysteria,  nenrasthe- 
»iia,  and  analog(»us  diseases.  On  the  other  hand,  it  must  Ijc  said  that  many 
^::hildren  who  are  subjects  of  night-ten"ors  are  at  the  time  in  gtHid  health 
^nd  remain  so  during  their  whole  liveSt  and  that  many  who  are  in  delicate 
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health  at  the  time  that  they  liave  the  attacks  grow    up  to  have  average^ 
strength. 

When  the  attacks  are  only  symptoms  of  epilepsy,  rabies,  or  some  other 
disease,  of  eoui^ie  the  prognosis  deiK>nds  on  tliat  disease. 

The  possibility  that  night-terrors  will  turn  out  to  be  tlie  preeursops  of  J 
epilepsy  and  other  diseases  has  been  spoken  of  already.  Certainly  thepro*^ 
|X)rtion  of  cases  that  turn  out  in  this  way  is  very  small. 

Treatnaent.^ — The  treatment  of  the  aftection  must  be  dii'eeted  to  the 
source  of  peripheral  irritation,  if  one  can  be  found,  and  to  the  geneml 
health,  including  the  aequirement  of  a  stable  brain.     Disturliances  arUii] 
from  indigestion,  fmm  catarrh  of  the  mu(?ous  membranes,  from  enlargemen*"^ 
of  the  tonsils,  from  worms,  from  tet^tliing,  or  from  other  analogous  disturb- 
ances, naturally  call  for  their  appropriate  treatment.     My  experience 
been  that  sweets,  jellies,  jams,  etc,  taken  at  supper  are  more  likely  to  canse'' 
such  disturKinces  than  flunlsof  any  other  one  kind  usually  found  in  anonlio 
narj'  diet,  even  in  cases  where  there  is  no  special  evidence  that  the  digestion 
is  out  of  order.    Cases  have  been  reporteil  wliere  the  removal  of  tonsiU,  the 
relief  from  wurms,  or  the  develcipmeut  of  teeth  was  followed  by  relief  from! 
night-terroi-s. 

No  doubt,  as  has  hcen  said  in  regaitl  to  frights,  gi-eater  emphasis  is  laid 
on  these  disturbances  as  causes  of  the  disease  than  on  the  more  common 
cues,  for  the  very  reason  that  they  are  nncommou. 

Various  rem^Hlies  have  been  used  with  success  for  the  general  health, — 
iron,  phosi)horus,  cod-liver  oil,  salt-water  bathing,  fresh  air  id  the  bcdroocOp 
light  gymuaijstics,  etc. 

When  the  attacks  mxrur  fre<juently,  it  is  well  to  give  bromide  of  sodium 
or  of  potassium,  in  doses  of  from  two  to  ten  grains,  either  at  night  or  three 
times  a  day,  in  order  to  break  up  tlie  lial>it.  Chloral  also  may  be  used  in 
small  doses  for  a  similar  purpose,  especially  when  tlie  early  part  of  the 
night  is  disturl>ed  and  iwstless,  and  it  may  l)e  combined  advantageoosl) 
witli  the  bromides;  but  this  drug  should  be?  given  witli  the  greatest  care, : 
children  retadily  become  aocustometl  to  it. 

It  seems  almost  uuntvessary  to  suggest  the  avoidance  of  ghust-storiesi 
and  other  exciting  tales  at  bwltime ;  on  the  other  hand,  going  to  lied  in  the] 
dark,  which  has  been  regarded  by  many  as  a  serious  evil,  will  hardly  be  i 
considered  in  this  country. 

Wertheimber  praises  the  use  of  quinine,  and  thinks  it  has  a  direct  seda- 
tive action  on  the  cerebral  cells,— an  explanation  which  Bcems  to  be  con- 
trary to  the  general  reputation  of  quinine.  Jacobi  ^  also  reports  a  case  of 
cure  by  quinine  (or,  more  strictly  s| waking,  by  sulphate  of  cinchoninc)  when 
he  thought  tlte  affection  was  due  to  intermittent  fever. 

A  digestible  and  nutritious  but  not  stimulating  diet  should  be  recom- 
mended. 

'  American  Medical  Monthly,  186L 
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DREAMS,   NIGHTMARE,   SOMNAMBULISM. 

Aa  regards  ilieir  nature  and  causation,  much  that  has  beeu  said  of  night- 
terrore  applies  also  to  dreams,  nightmare,  and  somuambulism.  They  ace 
not  pre-eminently  a  (lectio  us  of  childhtxKl. 

Dreams  are  not  at  all  umxjraraori  among  children  :  even  in  quite  young 
infants  a  smile  or  a  frown  is  often  set»n  to  pass  over  tlie  features  in  sleep, 
eJiowiug  that  part  of  the  brain  is  active ;  and  from  tlte  time  that  chil- 
dren are  able  to  distinguish  tlie  ex{>eriences  of  the  night  from  iIrjsc  of  the 
day,  they  often  relate  their  dreams.  Dreams  are  known  only  as  they  are  re- 
|)(>rttd  by  the  dreamier,  who  reetillccts  certain  occurrt^nces  that  seem  to  have 
taken  place  in  the  night.  There  is,  strictly  si>eaking,  no  outward  manifesta- 
tion of  them,  for  when  dreams  give  rise  to  any  motor  action  they  are 
properly  to  be  classed  under  the  head  of  nightmare,  somnambulistic  attacks, 
or  night-tern)rs. 

Nightmare  may  be  csonsidered  a  i>eculiar  kind  of  dream,  in  which  sen- 
sations of  distress  are  c<)up!ed  with  a  feeling  of  inability  to  move  or  save 
one's  self  from  some  terrible  situation,  or  similar  symptoms. 

Somnambulism,  though  literally  meaning  sleepwalking,  should  proi>erIy 
uielude  all  motor  action  in  sleep.  In  »3mnambulistic  attacks  the  patient 
white  still  asleep  walks  about,  or  performs  various  other  acts,  such  as  he 
might  have  i>erformed  in  the  day, — sometimes,  also,  acts  which  he  could 
not  have  performed  in  the  day,  such  as  climbing  on  dangerous  ledges, 
hanging  out  of  windows,  etc. 

Although  adult  wimnarabulists  have  done  intellectual  work  which  they 
could  not  have  perfonned  in  the  day,  this  does  not  seem  to  have  been 
observed  in  children. 

The  patient  when  awake  has  no  knowledge,  or  only  a  dim  recollection^ 
of  what  has  happened  in  a  somnambulisticr  attack. 

If  we  regard  as  somnambulism  everything  in  which  cerebral  actiftu 
results  in  motor  action,  we  must  include  under  it  night-terrors,  whit'h  are 
distiDguishcd  from  wmiuambulism  mainly  by  the  fact  that  it  implies  also 
emotional  distress  in  a  condition  of  partial  sleep. 

These  affections  are  closely  related  to  each  other  and  to  night -terrors, 
inasmuch  as  they  too  depend  on  suspension  of  certain  cerebral  functions 
9xnd  undue  activity  of  others. 

They  seldfvra,  perhaps  never,  give  rise  to  serious  disturl>anees,  but,  on 
%he  other  baud,  they  often  indicsite  that  the  general  health  is  more  or  less 
5in}»ired.  In  the  rare  cases  where  they  require  any  sjiecial  interference 
*rliey  can  Iw  tn-ated  on  the  same  genenil  principles  as  night-terrors.  The 
A^arning  that  they  give  of  some  possible  impairment  of  the  health  must 
s:&ot  be  overlo^iked. 

INSOMNIA. 

Insomnia  occurs  in  childivn,  though  much  less  often  than  in  adults. 
XLi  Ls^  however,  for  the  child  a  more  serious  atlection  than  it  is  for  the  adult. 
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No  child  c*au  lie  awake  for  several  nighta,  or  even  for  only  a  considerable 
part  uf  each  uiglit,  without  suffering  seriously  from  it. 

The  causes  of  insomnia  are  often  the  mm^  as  are  found  iu  adults,  but 
the  most  common  of  tbera  are  indigestion,  over-fatigue^  and  ner^'oas  excite-  ■ 
meut.  Pai'cats  and  nurses  are  more  responsible  for  the  sleeplessness  of  the 
cliild  tluni  they  arc  likely  to  be  aware  of.  It  may  \)c  observed  that  fn>m 
earliest  infancy  certain  nurses,  without  any  ap|)arcnt  eflfort,  bring  about  a 
great  deal  of  sleep  for  a  child,  while  other  nurses  unwittingly  keep  a  child 
awake  and  on  the  (/ui  vive.  Infants  tlmt  are  habitually  put  into  ihe  cradle 
asleep  and  snatched  out  of  it  as  soon  as  they  wake  do  not  feel  as  maoh 
at  home  there  as  those  that  are  put  in  awake  and  left  to  lie  awhile  afler 
waking.  When,  therefore,  infants  thus  trained  awake,  they  are  startled 
at  their  uiiexi)ected  surroundings,  and  sometimes  not  readily  put  to  sleep 
again. 

The  treatment  of  insomnia  in  infants  and  children  is  similar  to  tliat  iu 
adults,  but,  while  the  number  of  ordiuar}'  causes  for  insomnia  is  fewer  in 
children,  the  influences  that  bring  it  about  are  often  slight  and  difficult  (o 
discover.  1  have  already  sjxjken  of  the  iuflueuoe  which  a  nurse  may  have, 
witliout  knowing  it,  upon  a  child's  sleep.  Insomnia  may  be  caused  by 
hunger  or  by  an  overloaded  stomach.  It  is  due  sometimes  to  cold,  bat 
much  oftener  to  Iicat  and  want  of  ventilation.  Children  require  even 
more  ventilation  in  the  night  than  in  the  day,  because  the  d< Mil's  are  not 
opening  and  shutting  in  the  night. 
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IDIOCY  AND  IMBECILITY. 


By  EDWARD  N.  BRUSH,  M.D. 


The  various  grades  of  mental  deficiency  observed  in  diil<lren  are  usu- 
ally groujied  under  the  two  head-s  idiocy  and  imljecility,  with  the  w'ea- 
sional  addition  of  athiixl  term, — fet^ljle-inindedness.  These  terms  repretsf^nt 
varieties  of  mental  jHJwer  ami  activity  in  an  ascending  scide,  from  the  idiot, 
the  representative  of  the  lowest  expression  of  human  intelligence,  to  the 
child  whose  mental  powers  aiT  ^r^t  niarke<lly  deficient,  but  in  whom  there 
are  nevertheless  evidences  of  mental  etifecblenient. 

Idiocy  may  be  defined  as  mental  deficiency  of  varying  grades  down  to 
extreme  stupidity,  resulting  fn;»ra  imfHTfect  development  or  (li.se;ise  of  the 
nervous  centres,  either  pre-natal  or  occurring  liefbre  the  evuhitiou  of  the 
mental  faculties  in  clu!dhoo<l. 

While  idi*K*y  and  insanity  are  usually  regarded  as  distinct  conditions, — 
the  former  due  to  faulty  development,  the  latter  an  accpiired  condition, — a 
moment's  ctmsiileration  will  sh<»w  that  the  ciuitrary  |)rojM)sitiun  is  JVtHjuently 
true.  The  moral  imljccile  has  his  counter|>art  in  the  (^ase  of  so-called  moral 
insanity,  and  the  erratic  conduct  and  one-sidiHlui^s  of  the  fecbte-minthHl 
'■liiid  arc  but  earlier  manifestations  of  the  "partial  insanity,"  "paranoia," 
**  primiire  verrticktheit,"  or  "  folic  h6r6ditaire,-'  of  later  development. 

It  se«>ms  within  the  litMjnds  <>f  nuxlern  tea<'liing  to  say  that  the  mental 
ilisturhanrvs  which  may  tw'cnr  at  the  critical  peritMls  of  lift-,  pulxTty  and 
the  elinmetcrie,  and  which  are  so  rommonly  found  to  l>e  as^stJciated  with  a 
family  history  of  some  form  of  nenrosiK,  are  in  many  instancx^  the  resnlt 
9)f  an  imperfect  nervons  organijuition  which  has  given  way  untler  the  gen- 
«^ral  physiological  j>erturbations  of  these  perimls.  Had  this  deftxi^ive  ner- 
vous organization  been  move  distinctly  marked,  idio^'v  in  some  of  its  grades 
would  have  result*xl ;  under  the  conditions  which  did  exist,  the  nerve-cen- 
tres performetl  their  functitjns  with  sufficient  e<jrrectness  until  an  unusual 
^^train  added  a  new  factor  ti>  the  problem. 

Etiology. —  In  a  broad  s«>ns<^  etiohigifally  iditwy  may  lie  said  to  be  due 
to  defwtive  brain-dcveh>pment.  The  etiology  of  the  defective  development 
^mst  be  sought  for  in  the  life-historj^  of  the  preceding  generation  or  of 
1>re("edlng  generations,  patenial  or  matornal,  or  Iwith.  The  bysterieal,  the 
tieurotic,    the   cachei-tie   (sypliiliiic,    tutiercniar,  etc»),   the  insane,  ajid  the 
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dninken  ancestry  <if  idiots  are,  iu  many  mstaiiccs,  the  sources  to  which  we 
must  look  for  etiol<H^i('al  inrnrniiitioii,  la  the  variety  of  idiocy  known  a* 
crctiuisni '  herLnlity  aud  cnvirouiueut  are  almost  the  only  factors  which  need 
to  be  dmit  witli  in  a  congidoration  of  its  causation. 

StatiHtit's  ^^atlitHTi;!  in  Ein*(t[>c  show  tliat  male  idiots  are  more  uumentus  i 
than  fcmalr,     Tliis  disparity  lias  been  explained  by  the  greater  liability-  to 
injury  of  tlie  male  head  at  delivery  from  foivops,  prttlojiged  pressure  iu  the 
maternal  parts,  etc.,  owing  to  its  greater  size. 

Injuries  to  the  ftetal  head  during  the  period  of  utero-gestatiou  play  a 
not  unimportant  part  in  the  protluetion  of  idiotry,  and  are  to  be  considered 
etiologically  in  eonjuoetiou  with  possible  head-injurii'S  during  prolonged 
labor  or  from  tun-eps  delivery. 

Shutflewoi-th,  superrutentlent  of  tlie  Royal  Albert  Asylum  for  Idiotg, 
England,  states  *  that  prolongetl  lalxjr,  without  instrumental  interference,  is 
the  lu-signed  eaiist^  of  itlioey  iu  twenty-nine  jx-r  cent,  of  the  eases  admlttid, 
to  that  asylum.     He  is  of  the  opinion  that  judicious  instnmiental  inter- 
ference will  iu  many  cases  prevent  the  evils  of  too  protracted  cr)mpre$sion. 

Down*  states  that  in  twenty  ]>er  cx^nt.  of  two  thousand  idiots  examined 
by  him  there  were  marketl  symptoms  of  suspeudetl  animation  at  birth. 

Crichton  Browne*  has  eoutributetl  two  valuable  j»a|iers  upon  the  agency 
of  protracted  and  abnormal  labors  in  the  productiou  of  idiocy  and  other 
mental  diseases.  He  is  of  the  opinion  that  with  advaneing  civilization 
there  has  Ijccu  an  increase  iu  the  size  of  the  human  liead  without  a  jm*- 
portionate  increa-se  in  the  pelvic  diameters.  To  this  he  attributes  in  some 
degree  the  pre|)ouderanee  of  idioey  iu  civilized  over  savage  nations. 

The  health  of  the  mother  during  the  period  of  pregnancy  and  the  aoci- 
detits  incipient  to  that  i>priod  have  more  or  less  influence  in  the  productiou 
c»f  mentally  deficient  ollsprlug.  Down  (op.  eii.)  stiites  that  in  twenty  per 
cent,  of  the  eases  which  he  observed  there  was  a  history  of  disturbance  of 
the  mother's  physical  hcailth  during  pregnancy.  In  many  other  cases  there 
were  histories  of  falls,  hemorrhages^  etc.  The  nervous  state  of  the  mother 
at  this  periorl  doubtless  has  some  influence.  The  same  observer  found  in 
thirty-two  j>er  cent,  of  his  cases  a  history  of  great  anxiety,  emotional  ex- 
citemejit,  or  fright  on  the  itart  of  the  mother  during  pregnancy.  It  may  be 
(juestioutHl  how  much  of  this  nervous  and  emotional  disturbance  was  hut 
the  expressitm  of  an  unstaljle  nervous  system  in  the  mother,  which,  being 
trausinitted  Ut  the  child,  resulted  iu  idiocy. 

Carpenter*  recrords  some  remarkable   results  of  fright   and  anxiety  tnj 
pregnant  women  as  observed  in  ninety-two  children  boru  in  l>audau  shortly 
after  its  siege.    Sixteen  were  still-bom  j  thirty-three  died  withiu  ten  mouths ; 

>  Ante,  vol  jL  p.  279. 

'  British  Mwlicnl  Journal,  January  30,,  1886. 

*  Transactkins  of  the  Obstetrical  SfK'ielv  of  London,  December,  1876,  v.»i    rvuf. 

*  We*t  Kidin^  Liintitic  Asylum  Metlioul  Report*,  vols,  i.  and  ii. 

*  Human  Physiology,  Pbiludelphia,  1876,  p.  021. 
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eight  woro  idiotic,  and  tliL»d  before  the  age  of  five  years;  and  two  liad 
numeroii!^  tmetiires  of  tlie  bones  of  the  limbs. 

Griesinger'  stiys,  "Violent  shock  and  ^rief  durtnj^  pretrnaney  ai>iK?ar 
not  to  be  without  influence"  as  a  eau-se  of  idiocy.  This  author  also  lays 
some  strcjis  nj)on  great  anaemia  of  the  mother  as  a  aiusal  element. 

Intern |>era nee  in  one  or  both  parents,  and  especially  intoxication  at  the 
time  of  concejition,  is  regarded  by  many  as  a  fruitful  source  of  mental  weak- 
ness in  the  oiispring. 

The  influence  of  conaano^uinity  is  a  point  so  much  disputed  that  tlie 
subject  has  k^cttme  a  difficult  one  to  discuss.  Acconling  to  Mr,  Alfred 
lluth,*  the  data  are  misleading  and  defective.  However,  the  couseosus  of 
popular  opinion  is  undoubtedly  against  consanguineous  marriages.  Mr. 
Huth  is  of  the  opinion  that  mere  consanguinity  has  little  or  nothing  to  do 
with  the  question,  and  that  sucli  marriages,  when?  there  is  no  family  preths- 
txwition,  are  harmless.  It  seems  certain  that  when  there  is  a  family  defect, 
|lieurotic  or  otherwise,  a  union  of  two  elements  of  the  same  stock  would 
be  more  liahle  to  result  in  a  defective  oflTspring  tlmn  in  cases  where  one  of 
the  i>arents  came  of  a  distinct  and  jwssibly  stronger  stock.  Between  per- 
fectly healthy  persons  of  good  family  history,  such  marriages  are  probably 
Iiannlese. 

Dr.  F.  Norton  Manning  presents  some  valuable  data  in  an  article  en- 
titled "A  Contribution  to  the  Study  of  Heredity,'*^  Imsed  upon  a  study  of 
fifty  idiot  and  imhet-ile  childrtni  under  care.  These  Hfly  children,  twenty- 
nine  males  and  twenty-one  females,  belongixl  to  twenty-one  fiimilies,  in 
which  there  were  eighty-two  children  in  all,  forty-eight  males  and  thirty- 
r*)ur  females.  He  divides  these  twenty-one  families  into  four  groups.  In 
the  first  group,  iueluding  three  families,  in  which  there  were  no  consanguin- 
ity and  no  known  insane  relatives,  there  were  si.\  children,  four  mtdcs  and 
two  females,  all  imbecile.  The  second  group  consisted  of  only  one  family, 
in  which  there  were  eight  children,  of  whom  three  were  most  unmistakably 
imbecile,  as  the  result,  it  is  asserted,  of  accidents  to  the  mother  during  pre^^- 
m^Tkcy,  In  the  third  group,  in  which  twelve  families  are  represented,  forty- 
four  children  are  ruclude<l,  twenty-six  males  and  eighteen  females.  In  this 
gnjup  ihere  was  no  consanguinity  of  parents,  but  there  was  marked  insane 
nnd  imbecile  heredity.  In  five  of  the  families  there  was  insanity  on  both 
sides,  and  of  the  eighteen  children  of  these  famili<'S  twelve,  four  males  and 
eight  females  (all  the  females),  were  imbecile  or  idiotic.  In  the  remaining 
s?ven  families  insanity  was  present  on  one  side  only.  Of  the  twenty-six 
children  of  this  group,  sixteen  males  and  ten  females,  fourteen,  six  males 
and  eight  females,  were  idiotic  or  imbecile.  The  fbuith  group  contained 
five  families.  In  three  of  these  families  the  parents  were  bn^ther  and  sister, 
in  the  remaining  two  they  were  first-conains.     Of  the  twenty-four  children, 


*  Mental  Pathology.  *  The  Marriage  of  Near  Kin, 

*  Aiutraljnn  Medical  Gazette,  August,  1886. 
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fifteen  males  and  nine  females,  fifteen,  thirteen  males  and  two  females, 
itliotic  or  imbeeile.  Of  the  sevent4.»en  chUdreu  whose  }>arents  were  brothers 
and  sisters,  nmc  onlj  were  icliot8,  but  they  were  profoundly  so ;  while  of 
the  seven  children  who«e  |«irents  were  eousins,  six  were  imbeciles  and  idiots. 
In  these  instances,  however,  there  wiis  a  family  history  of  insanity,  several 
cousins  of  the  jwirents  being  insiiue,  ^M 

The  cases  alK)ve  recorded  exhibit  in  a  striking  way  the  influence  ^P 
heredity  and  in  a  metisure  the  results  of  consanguineous  marriages,  although 
deductions  dra^vn  fn>m  these  caries  alone  might  be  misleading. 

An  exami>Ie  of  the  misap|)lication  of  facts  is  shown  by  the  frequ€ 
quotation  of  the  statistics  «.»f  Dr.  Howe  by  writers  who  wish  to  demonstrate 
the  harmfulness  of  consanguineous  marriages.  l)r,  Howe  says,'  "The  sta- 
tist tt^  of  the  seventeen  families,  tlic  licads  of  \\  hich,  Ijeing  bloTKi-relatives, 
intermarried,  tell  a  fearful  tale.  Must  of  the  pareuts  were  intemjierate  or 
scrofulous ;  some  were  both  the  one  and  the  other ;  of  course  there  were 
other  causes  to  inorea.se  chaiKx^s  of  infirm  oftspring  l>esides  that  of  the 
intermarriage.  There  were  Ixjrn  unto  them  ninety-five  chihiren,  of  whom 
forty-four  were  idiotic,  twelve  others  were  scrufidous  and  puny,  one  was 
deaf,  and  one  was  a  dwarf.  In  some  cases  all  the  children  were  eitlier 
idiotic  or  very  s<:rofuh>us  and  puny.  In  one  family  of  eight  children  fivo 
were  idiotic,"  Writers  who  quote  this  |Misstige  lose  sight  often  of  the 
qualifying  clause  which  Dr.  Howe  introduces,  ^H 

The  ckments  of  drunkenn<^ss  and  stTofula  would  alone  account  in  A 
large  measure  for  the  degenerate  oflspring.  Indetxl,  it  has  long  l>een  ob- 
served Hiat  the  jmrentage  of  idiocy  is,  as  a  rule,  of  a  degeuerale  and 
weakly  onlcr,  to  whteli  the  scrofulous  and  tulH?rcular  Ix'hing. 

When  all  the  etiological  factors  of  which  we  have  any  knowle<lge  have 
been  considercfl, — the  degeneracy  of  families,  consanguinity,  ill  health  or 
accidents  during  jrregnancy,  heredity,  etc., — we  ai'e  still  met  l)V  cases  that 
cannot  be  explained  by  any  of  these.  Parents  with  excellent  family  his- 
tory, not  even  remotely  relatwl,  with  other  cJiiklreu  mentally  and  physically 
sound,  occasionally  give  birth  to  idiotic  childrtni.  Such  atx'idents  are  oflen 
wholly  inexplicable :  we  can  only  conjecture  that  in  some  way  the  cerebral 
development  of  the  child  in  utao  was  arrested,  with  the  natural  result 
deficieut  mental  power. 

A  lYmsideraiion  of  the  etiology  of  idiocy  would  lx>  incomplete  whr 
matle  no  reference  to  tlujse  forms  of  mental  defect  ix-sulting  from  arrested 
development  during  infancy  and  early  childhood.  Doubtless  many  of 
these  cases  in  their  remote  origin  are  due  to  caust^s  above  enumerated, 
which,  however,  do  not  become  fully  oi)erative  until  extra^uterine  life  haj* 
advanced  to  some  degree.  Other  cases  are  purely  accidental  in  origin^, 
arising  from  the  diseases  and  accidents  of  infancy  and  childhtx»d.  ^^M 
are  the  cases  of  idiocy  arising  from  convulsions,  epileptic  or  otherwise,  flS^ 
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tniunia^  raeningitis,  aet^iiiretl  hyilniccplnilus,  racliitis,  etc.  lliese  variuus 
t-auscs  will  bo  more  fully  enumt'mktJ  aud  dis^iiased  in  referniig  to  tlie 
various  forms  of  idiocy.  As  has  been  said,  some  caiises  are  purely  atfi- 
tlental,  prevcutiug  the  development  of  a  perfwlly  healthy  brain  in  a  child 
of  uiiexceptioniable  henxltty,  while  other  appai-ent  eauses  are  but  exeitiog, 
setting  in  motion  latent  elements  or  prodiiein|i;  the  strain  which  overthrows 
a  weak  nervous  organization. 

Statistics  a-s  to  the  relative  frequency  oi'  idiocy  are  unsatisfactory  and 
iften  misleading:.  Those  collected  in  foreign  countries  are  inapplicable  to 
the  conditions  of  life  in  America. 

The  census  of  the  United  States  for  1880  returns  76,895  idiots — 45,309 
males  and  :)1,586  females — in  a  p«)pulation  of  &0,1 55,783.  Of  these, 
4)3,311  were  native  whites,  4007  were  foreign  whites,  and  9577  belonged 
^o  the  colorcMl  races.  The  nitio  to  population  is  1  to  652,  These  statistics 
j>rohably  approximate  the  truth  ;  but  the  natural  hesitancy  of  part^nts  to 
^port  idiotic  children,  and  the  confusion,  even  in  professional  minds,  be- 
tween dementia  and  idiocy,  have  doubtless  been  the  cause  of  many  erroi's 
and  omissions. 

The  mental  and  physical  condition  of  idiots  varies  with  the  individual. 
JiliiX'y  of  the  lower  grades  is  nsually  associated  with  some  pliysical  mal- 
formation. Congenital  idiots  verj^  fi-cquently  exhibit  a  deficient  physical 
as  well  as  mental  organization.  This  is  not  so  often  true  of  those  cases 
^vhich  are  i^Mviisioned  by  an  arrest  of  the  mental  growth  during  infancy 
«jr  early  childliood.  A  reference  to  some  of  the  more  marked  physical 
defects  will  be  made  when  considering  the  forms  of  idiocy. 

In  many  cases  muscular  co-ordination  is  impaired ;  the  bodily  move- 
»neiits  are  awkwaitl,  irregular,  and  ot^'asionally  choreiform.  SiK>et'h  is 
ciisturbed  in  some  instances,  in  some  cases  being  wholly  unintelligible,  in 
others  the  voice  being  harsh  and  ill  modulated. 

Among  imbeciles  arc  found  occasionally  the  so-called  uUot-mfaniJ». 
Ciottfrit*d  Mind,  au  imbecile  cretin,  was  one  of  this  class.  So  skilful  was 
lie  as  a  delineator  on  canvas  of  cats,  singly  and  in  groups,  that  he  came  to 
Xye  known  as  the  Katzen-Raphael, — ^the  '*  cats'  Raphael."  The  writer  saw 
in  the  Royal  AHwrt  Asylum,  in  England,  an  imlxvile  youth,  who  had  only 
s=?ufricieDt  mental  caiiacity  to  do  simple  errands,  yet  who  could  without  hesi- 
tatfon  tell  the  day  of  the  week  upcm  which  any  date  for  years  past  or  to 
«'ome  would  fall.  I  have  now  under  observation  an  imbwile  of  rather  low 
jgrade  who  has  a  remarkable  memory  for  dates.  He  is  able  to  tell  the  anni- 
"%-ersaries  of  the  birth  or  death  of  innumerable  poets,  authors,  and  statesmen, 
«ind  can  give  at  once  the  dates  of  many  of  the  great  events  of  the  world's 
Jiistt»ry.  He  has  also  some  ability  in  acquiring  languag*^,  knowing  s<tme- 
thing  of  Greek,  Jjatin,  French,  German,  and  Scandinavian.  An  idea  of 
liis  general  intelligence  is  given  by  his  estimate  of  the  cost  of  a  building 
"^vhich  he  had  watched  during  its  construction  for  some  montlis,  the  cost  of 
'^vhicli  was  several  thousand  dollars.     When  asked  its  probable  cost,  he 
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replied,  "One  hundrtxl  ami  fifty  dullars,"  and,  sc?eing  a  look  of  incredulity 
in  his  qtifst (oner's  fuWj  qiiiekly  lowered  his  estimate  hy  twenty-five  dollars. 
Blind  Tom  also  belonged  to  this  oixler, 

Diagrnosis. — In  (iwny  instanoes  diagnosis  is  not  diffienlt,  even  in  the  I 
earliest  stages  of  infaney,  but  in  others  it  is  no  easy  matter  to  decide,  untilj 
eonsiderable  time  has  elapsed,  whether  we  have  to  deal  with  a  case  of  slow^J 
development,  a  haekwai'd  ehild,  or  a  ease  of  mental  eufeeblement. 

The  development  of  normal  ehildren  is  by  no  means  in  accordance  with 
any  fixed  rule,  nor  does  it  proceed  by  regular  gradations.  Impaired  or 
deficient  nutrition^  aente  diseases,  and  other  eanses  hinder  and  even  at  times  J 
set  back  the  physical  and  mental  development  of  infants,  and  should  lip 
lK>rae  in  mind  in  forming  an  opinion.  Defects  in  the  sense-organs  sliould 
he  looked  for,  esjiecially  deafness,  as  these  may  lead  to  a  diagnosis  of  deficient 
brain-|x>wer  which  dc;)es  not  exist. 

If  there  are  other  children  in  the  family,  the  histor}'  of  their  mental 
development  and  the  progress  of  their  physical  attainments  will  form  the 
best  standard  lor  comparison  that  can  be  obtained.  At  what  age  did  they 
appear  first  to  notice  mother  or  nurse?  when  did  they  first  attempt  to  talk? 
when  did  they  U'gin  to  creep  or  stand  or  walk? 

There  are  children  who  are  backward,  who  develop  slowly,  both  bodily 
and  mentally.  Dentition  is  delayed,  they  do  not  attemjit  to  stand  or  walk 
until  long  afler  the  usual  period,  speech  is  slowly  developed,  and  in  every 
way  they  retain  the  appearance  and  manners  of  infancy  until  well  advanced. 
Such  children  often  cause  great  anxiety  to  parents  lest  this  mental  and 
physical  hebetude  he  continued  through  life  and  idiocy  or  imbecility  n^^ult. 

Of  such  children  Scguin  long  ago  said,  **  The  idiot  even  in  the  slightest 
degree  presents  an  arrest  of  development  both  of  bfKiy  and  of  raind ;  the 
backwaid  child  does  not  remain  stationary,  but  his  development  goes  on 
more  slowly  than  that  of  other  children  at  his  age." 

The  ha<_kwai'd  child  at  four  or  six  may  represent  in  general  intel- 
ligence the  ordinary  child  of  two  or  three,  but  rejieatctl  examinations  and 
the  statements  of  parents  will  show,  if  it  be  a  case  merely  of  retarded 
development  and  not  one  of  idiocy,  that  in  many  ways  it  is  in  advance  of 
the  cliiid  of  younger  years.  There  will  be  a  histon'  of  botli  iotellectual 
growth  and  physical  growth,  slow,  to  be  sure,  but  regular  and  consistetit 
the  one  with  the  other,  which  cannot  be  shown  in  the  idiot  or  irobocile. 

Many  cases  of  idiocy,  where  there  is  btit  slight  defect,  do  not  j»how  it 
until  the  age  of  two  or  three  years.  Deficient  physical  powers,  incoordi- 
nate movements,  and  an  ungainly  aspect  may  excite  fears*  which,  as  tlie 
l^riod  at  which  jrrcatcr  mental  and  physical  ability  is  expected  is  reached, 
are  confirmed.  Where  but  slight  degrees  of  mental  deficiency — irabeciliiy 
or  feeble-niindcd  states— exist,  the  diagnosis,  especially  in  the  early  yean 
of  childlioiifl,  is  difficult.  The  physical  powers  may  be  normal,  the  body 
well  formed,  the  expression  pleasing  and  intelligent.  In  these  canes  ft  is  only 
as  time  progresses  tliat  the  mental  defect  becomes  manifest.    Some  show  it 
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at  the  school-age,  others  at  puberty,  and  still  others  later  in  life.  In  these 
latter  the  defect  is  usuidly  in  but  one  or  two  directiims,  a  one-sidedness  of 
character  which  attracts  attention.  Irelaod  '  says,  "  I  have  seen  individuals 
who  had  sufficient  mental  power  to  pass  collie  examinations,  take  degrees, 
and  even  gain  prizes,  who  were  so  manifestly  unfit  to  conduct  themselves  in 
the  ordinary  affliirs  of  life  that  tliey  were  the  laughing-stock  of  the  most 
ignorant  people  around  them." 

To  this  class  belong  tlie  moral  imbeciles,^  children  who  early  show,  amid 
the  best  surroundings  and  training,  a  perv'crted  moral  sense,  exhibited  by 
wilful  disobedience,  phenomenal  cruelty,  or  systematic  mendacity. 

In  some  of  these  cases  it  is  difficult,  as  iSpitzka  says,  to  distinguish 
between  states  of  inherent  mental  weakness  which  may  be  properly  lulled 
imbecility,  and  similar  states  which  are  more  correctly  classed  as  insanity. 
The  clinical  and  etiological  resemblance  of  the  various  states  of  arrested 
mental  development  to  the  degenerative  insanities  has  already  been  referred 
to  at  the  beginning  of  this  article. 

Claflsification.— Various  classifications  of  idiocy  and  imbecility  have 
been  proposed.  As  will  readily  be  conjectured,  an  ideal  classiliciition  is 
impossible.  If  it  is  based  upon  etiology,  the  same  case  may  belong  in 
two  or  more  subdivisions ;  if  u[m)q  mental  capacity,  it  is  difficult  to  6x  a 
standard  of  comparison. 

The  classitit^tion  of  Dr.  Keiliu,  the  able  medical  superintendent  of 
the  Pennsylvania  Institution  fur  Fe<.'ble-Minded  Children,  is  as  fttOows: 
L  Idiocy:  (a)  apathetic;  (6)  excitable,  II.  Idio-Inibecility.  III.  Im- 
becility :  (a)  lower  grade;  (b)  middle  grade  ;  (c)  high  grade.  IV.  Juvenile 
insanity. 

Dr.  Sliuttleworth,  a  well-reoogniztHj  English  authority  in  this  field,  and 
tlje  medi«il  su|>erin  ten  dent  of  the  Royal  Albert  Asylum  Ibr  Idiuts,  Lan- 
caster, England,  proposes*  the  following  classification  : 


1.  Microcephalic. 

2.  Hydrocephalic  (also  non -congen- 

ital). 
S,  Scrofulous — ^"  Mongol  type." 
4.  Sensorial  (also  non-congenital). 


CLASS  A  —CONGENITAL. 

5.  Primarily  neurotic. 

6.  Paralytic  (also  non-congeuitar). 

7.  Choreic  (also  non-congenital). 

8.  Cretinoid :    (a)  sporadic,   (6)  en- 
demic. 


CLASS  B  — NON-CONGKNITAL. 
a.  DevelopmeniaL 
9.  Eclamptic.  11.  Syphilitic. 

10.  Epileptic.  12,  Post- febrile  (also  acciderUni). 

*  Idiocy  and  ImbccUity. 

■Kerlin,  Mc-diral  News,  March  19,  18¥i7;  Blandrvrd.  Ineanity  and  it*  Trefllment,  p, 
966;  Savmge,  In^nnity  and  Allied  Neuro&es,  p.  '2'2]  Spiuku,  Iiiiiauity,  iu  Clarification, 
•tc.,p.  281. 

'iJntUh  Medical  Journnl.  January  30,  1886. 
Vol.,  lV,—iio 
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13.  Toxic. 

14.  Traumatic. 


b.  Ac^^idatial  or  Acquired, 

15.  Emotional. 

16.  From  mixcxi  causes. 


Dr.  Slnittleworth  wnfimis  by  this  cIa«»ificatiou  what  has  been  said  as  Ui 
cases  belou^iiig  in  more  than  one  siiWivision  of  the  dassifimtiou.  It  will 
be  observiHl  tiiat  he  makes  a  broad  general  division  into  congenital  and 
non-congenital.  He  remarks,  in  the  course  of  the  lecture  in  which  thij* 
classification  is  pi-opose<l,  that  the  subdivi«;iou  "developmental,"  which  he 
places  under  the  head  "  ncm-congenitaJ,"  might  with  some  propriety  l»p 
retainc<l  in  the  congenital  group. 

While  tlie.idi(K:y  in  thi^se  lU'^es  may  not  lie  developed  until  rhildlio.«i 
is  somewhat  advanced, — the  fii'st  or  second  dentition,  for  exam|)le, — ^ilu'n- 
can  l>e  no  tionbt  that  in  many  of  them  the  cause  of  the  mental  cata«itn)|>lie 
is  innate. 

Dr.  Langdon  Down  *  ha^s,  owing  to  a  rescmblanee,  observed  by  him- 
self and  otliei'R,  of  certain  idiots  to  the  varioiLs  ratta?  of  men,  propoeed  a 
grouping  upon  an  ethnological  l>asis  into  Caucasian,  Ethiopian,  ^falay, 
and  Mongolian  typi^. 

Dr.  Iivland,  the  most  receut  English  author  on  the  subject,  propose^ 
in  hia  work,^  the  following  classification,  which  has  been  adopted  in  thb 
article:  I.  Gcnetous ;  IT.  Microcephalic  ;  TIL  Eclamptic ;  IV.  Epileptic; 
Y.  ITydroi'Opiialic;  VI.  Paralytic ;  VII.  Cretinism;  VIII.  Trannuiiio: 
IX,  Inflammatory  ;  X.  Idiocy  by  deprivation. 

GENirrors  Idiocy. — As  the  majority  of  cases  of  idiocy  are  cruugetiital, 
the  use  of  tliis  term  by  Dr.  Irelaml  is  perhaps  unfortunate ;  but  he  dis- 
tinctly exchides  fi'om  this  class  those  cases,  tliough  congenital,  U'hosie  pa- 
thology is  api>arent,  as  microcephalic,  hydrcK-ephalic,  etc.,  and  inclndes  all 
those  of  pre-natal  origin  whose  cause  is  not  well  made  out.  These  are  the 
cases  in  which  the  force  of  heredity  is  mt>st  nmi'ked,  and  anmng  dienj  an- 
included  thos42  occasional  instances  of  idiocy  which  seem  to  mark  a  oorn- 
mencing  diminution  of  vital  foive  in  the  parents,  the  idiot  being  the 
youngest  of  a  large  family,  or  the  child  of  parents  of  whom  one  or  both_ 
are  of  adv^anced  years. 

Phthisis,  .scrofula,  and  rachitis  are  found  in  these  children,  and  matiy 
of  them  eventually  sncctmib  to  these  diseases.  The  general  l>mlily  condi- 
tion is  usually  below  par,  the  skin  is  cold,  the  circulation  feeble,  and  Musi- 
bility  impaircii  These  patients  seem  to  have  re<'eived,  with  the  lieritagc 
of  a  defective  brain,  a  fwble,  dwarfeti,  and  cripple<l  body.  The  fingers 
and  tfjes  are  short  and  wad-shaped,  the  feet  or  hands  may  he  deformed,  and 
^ ^t         

^  Ob«Drvations  on  an  Ethnic  Classification  of  Idiots,  Reports  of  London  liupiiai 
1866,  vol   iii. 

■  Idirny  and  Iml>ccil)ty,  by  William  W.  Ireland,  M  D  Edin,,  Medirnl  Supcrioteniimt 
uf  the  Soottisli  National  In3timti<»n  fur  the  Educatiou  of  Inili«ciU'  ChiUlrcn, 
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vision  or  hearing  defective.  Not  i!ifre«j»ently  there  is  wme  defeat  in  the 
ocular  apparatus :  the  eyelashes  may  be  abseut  or  in\'ertetl,  or  the  lidn 
may  be  everted,  and  colobonia  iridis  is  occasionally  present.  Xystagmus 
and  stmbisniiLs  are  not  iimx>mmon.  Tlie  ears  are  occasiooally  misshapeu 
and  shrivelled.  The  t<M:^tli  apjHuir  late,  are  defec^tive,  and  tleeay  eai-ly.  The 
lips  are  thickened  and  often  fissured,  and  the  saliva  dribbles  away.  Owing 
to  the  imperfet*t  muscular  ojutrol  over  the  lips  and  tongue,  there  is  often 
defective  and  stammering  speech  in  those  cast^  in  which  the  spcech-faenlty 
is  not  wholly  wanting.  Hare-lip  aud  ejeft  palate  are  tM*casionally  observed. 
In  many  of  these  cases,  as  in  some  other  forms  of  idiocy,  a  high  and 
narrow  an-h  of  the  [mlatc  is  present.  The  arch  is  usually  narrower  behind 
thao  in  fronts  and  iu  some  instances  there  is  a  narrow  furrow  running 
along  the  midille  of  the  arch.  Dr.  Ireland  says  of  the  high  narrow  arch^ 
**  It  might  be  comjmred  to  the  tuside  of  a  Siidtllc  viewed  fr<3m  below,  the 
pommel  being  turned  backward,  for  the  arch  is  tjharjwr  behind  than  in 
fmnt.** 

In  five  hundred  and  seventeen  cases  examiner!  by  Dr.  Flowe,  twenty- 
one  wcR'  bltud^  twchc  were  dinf,  twenty-three  had  sunie  defect  alxjut  the 
mouth  or  nose,  fifty-four  had  deformed  hands  or  feet,  and  in  ninety-six 
paralysis  of  one  or  more  muscles  was  observed. 

It  is  among  idiots  of  this  class  that  the  Mongolian  aud  other  ethnic 
forms  are  found.  Of  tlu^se  the  Mongolian  type  seems  to  be  the  ru(>st  eom- 
luon.     The  follo^viug  is  Dr.  Down's  des^-ription  of  the  Mongolian  Idiot : 

L*'The  hair  not   blark   as  in   the  real   Mongol,  but  of  a  l)rownisli  c<jlor, 

'•ttraight,  aud  scjinly  ;  the  face  flat  and  broad,  and  destitute  of  proinineoee; 
the  cheeks  rounded  and  extended  laterally  ;  the  eyes  obliquely  placed,  and 
the  internal  <^olh!  more  thau  normally  distant  from  one  another  (the  cpi- 
canthic  fold  often  abnormally  large);  the  jwdpebral  fissure  very  narrow; 
the  forehead  wrinkled  transversely,  from  the  constant  assistance  whicli  the 
levatores  paljK'lirarum  derive  from  the  occipito- frontalis  runst^le  in  the  open- 
ing of  the  eye;  the  lips  large  and  thick,  with  tmnsverse  fissures;  the 
tongue  long,  thick,  aud  much  roughened  ;  the  nose  small  ;  the  skin  ha-^ 
a  slightly  dirty,  yellowish  tinge,  and  is  deficient  in  elasticity,  giving  the 

L •ppearauc'C  of  being  too  large  for  the  IxKly. 

*'  This  typ(i  otieni-H  in  more  than  ten  per  cent,  of  cases :  they  are  always 
fH.>ngenital  idiots;  they  have  considerable  power  of  imitation;  they  are 
liumorous ;   they  are  usually  able  to  sfw^ik  ;   the  <'o-or(liuatiug  fiiculty  is 

riibnornm] ;  the  circnlation  is  feeble ;  the  improvement  which  training  eftW-ts 
is  greatly  in  excess  of  what  would  be  predicAted  if  one  did  not  know  the 
'teristics  of  ihis  tyjn- ;  the  life-exjwetancy  is,  however,  tar  Ix'low  the 

^Average,  and  the  tendency  is  to  tulierenlosis." 

Among  genetous  idiots  are  some  of  the  most  favorable  cases,  bo  far  as 
tmining  is  coneerned,  ami,  on  the  other  han<l,  some  of  the  most  hoj^less. 

MirRCX'EPnALR'  IiHory. — The  impression  prevails  to  a  great  extent 
that  idiotfi  have,  as  a  rule,  small  heads,  but  observatinn  sliows  that  this  is 
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n4it  tfie  fa.**",  the  niiorocophalca  forming  but  a  small  projwrtion  of  til 
whole  niiQibci*  of  idiuta  and  imbetilos.  The  skull  in  idiixy  shows  fre- 
quently lack  of  symmetry^  but,  excluding  the  two  varieties  microocrphales 
and  hydroccpbales,  it  will  bt,*  found  that  the  skull  «»f  the  idiot  hfm  tipcin  an 
average  nearly  as  great  a  ciretimfcrence  a.s  that  of  the  normal  child  of  the 
same  age  or  general  physical  development. 

Spurzheim^  (iall,  Combe,  and  others  attempted  to  demonstrate  in  a  meaA- 
ure  the  truth  of  their  phmuological  doctrines  through  observations  made 
among  idiots  in  whom  wrtain  mental  facidties— ^as,  for  example,  memory 
— were  prominent;'  but  their  views  have  no  influence  upon  the  present 
opinions  as  to  the  causes  and  pathology  of  idiocy.  A  [jerfectly-formed 
cranium  often  contains  a  brain  almost  wholly  incapable  of  mental  function. 

Ireland  considers  that  a  cranium  below  seventeen  inches  in  circum- 
ference is  incompatible  with  active  mental  powers,  and  as  a  matter  of 
convenience  he  fixes  this  as  a  standaiti  of  microcephaly. 

In  the  majority  of  instances  the  skull  of  the  raicrocephale  is  oxyce- 
phalic. Few  (uses  reacli  onlinary  stature,  antl  not  infi-equently  a  dwarfed 
body  is  associated  with  microcephaly.  Occasionally  these  unfortunates  are 
exhibited  as  relics  of  a  lo.st  race,  as,  for  example,  the  so-called  Aztec  chil- 
dren who  are  figured  and  describtKl  in  Dalton's  Physiolc^v.  They  were 
a  boy  and  a  girl  agt^l  resju^-tively  about  seven  and  five  years.  Tlie  boy 
weighed  twenty  ixmnds,  and  was  two  fei^t  nine  and  three-fourths  inches 
high.  The  antero-posterior  diameter  of  his  head  was  four  and  one-half 
inches,  the  transverse  less  than  four.  The  girl  was  tAvo  feet  five  and  one- 
half  inches  high,  and  weighed  seventeen  pounds.  The  antero-i>osterior 
diameter  of  her  head  was  four  and  one-thiixl  inches,  the  transverse  only 
three  and  thi*ee- fourths  inches. 

Microcepliales  are  active  observers  of  what  goes  on  about  them,  an* 
frcfjucntly  restless  and  active,  soraetiraes  irritable  and  pugoactotis.  They 
arc  not  retentive  of  impressions,  and  are  therefore  not  capable  of  more 
than  the  simplest  training  and  instruction. 

The  brain  of  the  mieroccphale»  accoi-ding  to  Gratiolet,  has  "stopped 
growing  too  soon,'*  and,  while  there  is  some  question  as  to  the  cause  of 
micrwephaly,  it  seems  very  evident  that  the  real  condition  is  one  of  arn^stwl 
development  (pre-natal)  of  the  cerebral  hemispheres.  Virehow,  and  others 
following  his  dictum,  have  advanced  the  theory  that  microcephaly  is  due  to 
premature  synostosis  of  the  cnmlal  hones;  but,  while  this  condition  has 
been  found  in  certain  cases  (Bailarger  reports  .se%*eml  instances,  three  in 
one  family,  in  which  the  fontanels  were  closed  at  birth),  it  cannot  be  re- 
garded as  the  cause. 

Post-mortem  examinations  show  that  the  smallness  of  the  brain  is  at 
the  expense  of  the  cerebrum,  the  cerebellum  being  ranch  larger  in  propor- 
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'  Combe,  Observatinn^  on  M^rtul  DtTHngeuient,  p.  277  ft  teq. ;  bpurzheiiu,  Oh 
tionfl  oa  the  Deninged  Manifcdtattotis  of  the  Mind,  p,  119  W  ae^;. 
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tlou  than  io  the  healthy  brain.  lu  the  cerebrum  some  of  the  lobes  aiv 
usually  diminished  iu  size,  somelimos  being  quite  nidimeutary,  leaviug  the 
deeper  fuKls  aud  structurtys  of  the  brain  uncovered. 

ElcLAMPTic  Idiocy. — Tliis  form  of  idiocy  is  ooe  that  occurs  diu'ing  the 
tlovfhipment  of  the  child  aiWr  birtli,  and  is  due  to  the  coiiviiklvc  seizim>s 
of  that  period.  Kpileptic  convulsions  are  uot  included  iu  the  causes  of  thiu 
foiin  of  idiocy,  as  they  relate  to  another  variety. 

lu  rennitling  eclamjisia  as  a  cnuse  of  idiocy  it  is  well  to  l^ear  in  mind 
that  it  may  lx>  in  some  instaut*es  merely  concomitant,  ttie  rt^stdt,  rather  than 
the  cause,  of  a  brain-defect  which,  i>ai4sing  beyond  the  convulsive  stage, 
result.s  in  idiocy. 

In  projiortiou  to  the  large  number  of  infants  and  young  children  who 
suffer  from  cfjnvulsioiis,  lew,  fortunately,  l>ecorne  idiotic  or  imbecih*. 

Teething  forma  the  most  prominent  cause  of  infantile  couvulsious.  In- 
testinal diseased — constipation,  exhaustive  diarriitea,  intestinal  wonns — and 
autcmia  are  also  cnumerdttd  among  the  exciting  causes. 

An  unstable  nervous  organization  seems  to  be  the  heritage  of  some 
families,  the  majority  of  the  children  at  some  period  oi'  early  life  being 
sul)ic<'ts  of  ei'himjjsia. 

At  the  Earls wootl  Asylum,  England,  fourteen  per  cent,  of  the  cases 
M*ei^  ascrilMxl  to  convulsions  due  to  teething.  C\>nvulsions  are  s<)metime8 
followed  by  hemiplegia,  and  a  form  known  as  |jiiralytie  idi<)cy  may  rosidt, 
Bs  will  l>e  shown  farther  on  in  tliis  article. 

Eclamptic  idiots  are  nut  hoj^eful  cases  in  the  way  of  instniction,  and 
in  those  instances  in  which  the  eclampsia  is  but  an  early  symptom  of  ad- 
vancing bruin-change  of  a  degenerative  tyiw  tliey  pas^s  into  the  lowest  order 
of  mental  deficiency. 

Epii.EPTrc  Idiocy. — The  natural  tendency  of  epilepsy  is  towaixls 
mental  deterioration,  and,  as  Eelieverria  has  said/  *'  the  earlier  the  age  at 
which  epilejwy  springs  up,  the  deeper  it  undermines  tlie  organic  and  moral 
constitution,  aud  the  more  disiistrous  are  its  results.*' 

In  eclamptic  idimy  the  convulsions  start,  or  are  the  first  elements  in,  a 
series  of  changes  which  result  in  a  oeesation  of  mental  development^  and 
not  infi-equcntly  in  a  retrograde  movement.  The  convulsions  cease,  and 
are  not  further  complittitions  of  tlie  case.  In  epileptic  idiocy  the  cause  be- 
<xjmcs  also  a  complir^tion,  and,  as  time  progresses,  an  aggravation,  of  the 
mental  deficiency. 

Bearing  in  mind  Esi^uirol's  ver>'  graphic  distinction  between  idiocy  and 
dementia, — the  dement  "was  a  rich  man  who  has  lieeome  jKior;  the  idiot, 
on  the  contrary,  has  always  been  iu  a  state  of  want  and  misery," — it  is  easy, 
from  the  history  of  the  case,  to  distinguish  between  those  ciises  of  profntind 
dementia  which  result  occasionally  fi-om  ejiilepsy,  and  deficient  mental 
development  which  it  also  causes. 


*  AtneHdnn  Journal  of  Insttiity,  July,  1878. 
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Irdsind  is  hiclinwl  to  fix  tho  age  of  seven  as  the  period  before  whidi 
if  mfutal  iinpainuL'nt  rt'snlts  lie  would  t'all  tht*  rase  ooe  of  idiocy.  It  U 
a[»paK?EJt  tliat  it  is  impoivsibk'  to  draw  any  liard-aiid-fast  line  which  shall 
HeiMirnte  mtnital  rm|iairiiicut  fmrn  hiudei-ed  Dieatal  development.  I  am 
IiU'liticd  ti>  place  tlie  age-limit  eon.sitlerahly  in  advance  of  this  line.  An 
epileptic  idiot  is  one  whose  mental  development  was  arreste<l  or  preventitl 
by  the  occnrrt'nce  of  epik»psy  in  iufaney  or  ehikU»HKl.  Fi'oni  this  classifi- 
cation wouK!  be  excluded  all  tlinse  eases  in  which  epilepsy  is  develo|Mil 
sni)sefjuently  to  observe*]  mental  defwt.  In  these  castas  the  epilepsy  is  a 
complication,  and  may  l>e  expected  to  increase  the  mental  defect. 

Petit  mai  and  (/rand  mal  are  both  observed.  The  former,  as  is  the  case 
in  epileptic  insanity,  is  as  harmful  as  the  positive  convulsions  in  producing 
iditx^y,  if  it  is  not,  as  assertt^l  by  some,  move  active.  The  earlier  the  epi- 
lepsy begins,  the  more  profound  and  hopeless  the  idiocy.  If,  as  stated  by 
Reynolds,  herwlitary  epilepsy  beg;ius  earlier  than  nou-hei-editar}',  it  would 
l>e  natural  to  expect  among  epileptic  idiots  a  family  history  of  epilepsy  or 
other  neurosis. 

Teething  ap|>ea!-s  In  statistical  txibles  as  an  active  cause  of  infantile  opi- 
lepsy.  ^\^est^  out  of  forty -oik-  t-a.scs  rtxwirds  twenty  in  which  epilej»y  l»egau 
at  teething.  Teething  can  hartlly  fni  considei^ed,  however,  the  sole  tAitite, 
but  rather  is  to  be  hKjked  up^n  in  such  cases  as  the  spark  which. expNjdcs 
the  mine  of  an  unstable  nervous  oi*ganization. 

Epileptic  idiots  arc  irritable,  often  intractable,  and  henoe  not  easily  roan- 
aged  or  trained.  They  are  ajvt  to  retrograde  rather  than  impmve  in  mentil 
cajiacity,  and  in  many  (?a.^s  when  the  epilepsy  appears  during  early  t?hild- 
IkkmI,  after  there  has  ba^n  some  mental  development,  the  intelligence  already 
acfjuircil  is  in  large  |mrt  or  wholly  lost. 

Owing  to  the  unpromising  nature  of  these  cases,  they  a^',  as  a  nde,  ex- 
cluded from  public  institutions  lor  the  training  of  idiots  and  feeble-minded. 
The  prognosis  is  by  man}'  authorities  consideit-d  almost  universally  un- 
favorable, and,  if  the  medicid  attendant  can  maintain  the  patient  in  a  fair 
degree  of  Iwdily  health,  wntrol  the  frerjueney  of  the  convulsions,  and  pre- 
vent further  rapid  mental  deterioration,  he  will  accomplish  all  that  can  be 
hopetl  for. 

There  are  some  who  dissent  from  this  somewhat  sweeping  assertion, — 
among  othei's  the  late  Dr.  W.  A.  P.  Browne,  a  distinguished  Scotch  alienist,* 
and  a  no  less  distinguished  authority,  Dr.  Kerlin,  of  the  Pennsylvania 
Institution  for  Feebl«^Mind(d  Children  at  Elwyn.  The  latter  has  seen  in 
his  own  practice  several  cases  in  which  with  an  amelioration  or  cessBtiaD  of 
tlie  convulsions  there  has  been  an  imjiroveraent  in  the  mental  status. 

I  have  elsewhere  reported  the  csLse  of  a  child  t>i'  six  and  a  half  year* 
in  whom  e[>ilepsy  was  develo|xxl  at  the  age  of  five.     When  seen,  she  had 


I 


'  Loctures  on  tire  Disra-eji  if  Tnfiincy. 

•  Epileptic* :  their  Mental  Conttition,  Jounml  of  Mental  St-ience,  vol.  xl.  p.  852. 
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forj^jtten  her  name,  and  had  tost  to  rtonio  extent  her  p+iwer  of  speech.  Her 
gait  was  tl-eblo  and  uncertain,  ^msp  awkward,  and  muscular  movements  in 
general  incoordinate.     She  was  untidy  in  her  habits,  and  her  exprtHsion 

kwas  listless  and  Mtipid.     She  had  been  saturated  with  the  bromides,  which 

'were  disci)ntinnc<l,  and  iron,  eiKl-liver  oil,  and  out-of-door  air  and  exercise 
substituted.  At  tiie  end  of  nearly  a  year  she  remembered  the  narae?5  of  her 
physician  and  friends,  spoke  plainly  and  more  fluently,  and  had  better  con- 
trol over  her  muscles.  At  the  age  of  nine  she  remainexl  epileptic,  but  the 
Cftnvnisions  were  less  frequent,  and  there  had  iyeen  slight  progr*'ss  in  mental 
development.  Her  parents  were  of  oplniou^ — and  their  judgment  appeared 
correct  to  me — that  she  had  not  regained  the  intellectual  capacity  prestmt 
at  the  age  of  five,  when  tlie  fits  commenced.  There  had  been,  however,  no 
systematic  mental  training. 

A  case  now  under  my  care  exhibits  the  deteriorating  influences  of  epi- 
lepsy ui>on  both  the  mental  and  the  physical  expression.    The  patient,  a  man 

Imaged  thirty-eight,  has  been  an  epileptic  since  the  age  of  three.  As  a  child 
he  was  regarded  as  feeble-mi ndeil,  but  went  to  school,  and  could  rtwl  and 
had  an  elementary  kninvletlge  of  arithmetic.  As  the  convulsions  contimied, 
he  became  more  dull,  was  irritable  and  at  times  violent  towaitls  his  teachers 
and  friends,  and  at  the  age  of  twenty-five  was  for  a  while  in  an  institution 
for  the  insane.  He  was  again  taken  home,  where  he  remained,  sinking 
gradually  into  fatuity,  until  the  age  of  thirty-five,  when  it  again  bw^iuie 
necessary  to  place  him  under  charge.  When  admittwl  to  t!ie  hospital  tiiere 
was  marked  loss  of  mental  power.  He  nuild  not  i^ad,  and  was  able  to 
oimpn^hcnd  only  the  most  simple  things.  His  language  and  manner  were 
childish.     He  had  hallucinations,  especially  after  convulsive  eeizures^  and 

,was  and  is  at  times  violent  under  their  influem^e.  He  l>clieves  that  he  is 
assaulted  in  his  fits  and  that  he  is  calletl  opprobrious  names.  He  is  very 
fleshy,  his  face  has  lost  much  of  its  human  expression,  and  when  excited 
he  appears  almost  Ixxstial,  with  his  protruding  jaws  and  thick  lips. 

His  cranium  is  well  ^ha|>ed  and  fairly  symmetrical.  It  has  a  circum- 
ference of  twenty -three  inches,  with  an  antero-posterior  diameter  of  seven 
and  five-eightlis  inches  and  a  transvei-se  diameter  of  five  and  six-eighths 
inches. 

The  medical  treatment  of  epileptic  idiots  is  the  treatment  of  epilepsy 
in  general,  plus  the  endeavors  to  train  and  develop  the  mental  faculties.  If 
there  is  any  one  thing  Ufxm  which  stn^s  should  be  laid,  it  is  attention  to 
diet  and  nutrition.  A  word  of  (^ution  may  not  be  out  of  place  against  t^jo 
at  and  routine  rt^lianco  upon  the  bromides.  Among  the  insane  I  have 
en  serious  and  sometimes  lasting  harm  result  from  prolonged  use  of  the 
bromide  salts. 

Hydrocephalic  Idrx^'Y, — The  majority  of  cases  of  congenital  hydro- 
cephalus die  early.  In  those  who  survive,  mental  development  is  very 
frequently  hindered,  in  some  cases  almost  wholly  prevented.  In  a  few 
instances  the  hydrocephalic  condition  does  not  increase,  the  bmin  passes 
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through  the  normal  stages  of  growth  and  tlevelopment^  and  but  little 
mental  iQijiairment — in  some  none — is  observed  in  after-life. 

Hydrocephalus  resulting  in  idiocy  may  be  either  congenital  or  acquired. 
The  acquired  ftirin  is  most  freipiently  observcnl  from  the  third  to  the  tenth 
year.  Aoconling  to  Stelner,'  the  majority  of  eases  occur  before  the  fourth 
year.  In  acute  hydrocephalus  the  termination  is  so  commonly  fatal  that  it 
can  be  but  an  iufret]uent  cause  of  idiocy.  Some  few  cases  jiass  into  a 
chronic  form.  As  a  rule,  they  are  feeble,  scrofulous,  rachitic,  or  tubercular, 
and  die  early.  Chronic,  si ow-<lev eloping  hydroceplialus  is  the  form  most 
commonly  productive  of  idiocy.  The  family  history  of  these  cases  wiU 
usually  show  the  presence  in  direct  or  remote  progenitors  of  tubercular, 
scrofulous,  or  syphilitic  diseases. 

The  diagnosis  of  hydrcK^ephalus  is  ot"dinarily  easy,  but  it  mar  be  con- 
founded with  hypertrophy  of  the  brain,  and  its  pi^esem*  is  not  always  pro- 
<luetive  of  an  enlarged  cranium.  Griesinger^  points  out  tJiat  hydrooephalus 
may  be  present  in  a  cranium  considerably  below  the  normal  size.  Ii'eland 
(alls  attention  to  the  same  fact. 

In  hypertrophy  of  the  braiu  there  is  enlargement  of  the  skull,  but  the 
enlargement  is  most  prominent  on  each  side,  above  the  superciliary  region, 
while  in  hydr<K*ep!mlus  the  increase  is  most  prominent  at  the  temples,  and 
there  is  commonly  a  greater  distance  betwt^cn  the  eyes.  In  causes  of  liydro- 
cephalus  without  cranial  enlargement,  the  expectation  would  be  that  the 
brain,  being  wholly  subject^Kl  to  the  pressure,  would  sufler  greater  dis- 
turbance of  function  than  in  castas  wliei*e  the  bones  of  the  skull  yielded. 
Deafness  is  not  infiw^uently  lussoeiated  with  hydrocephalus,  and  in  some 
instances  blindness. 

Hydrocephalic  idiots  are  gentle  and  trusting  in  their  mauDors,  and  are 
of  the  more  favorable  class  as  regards  the  results  to  be  looked  for  from 
training  and  education.  The  complications  to  be  ex|>ected  are  the  onset  of 
general  tul)eiX'ular  disease,  epile|)tic  convulsions,  which  usually  overthn>w 
the  eUk'ts  of  training,  and  scrofula. 

Paralytic  iDirxnr. — Infantile  paralysis,  whether  of  congenital  origin 
or  api>raring  in  childhood,  is  in  a  certain  pro|K>rtron  of  cases  followed  by 
idiocy  or  imiMxulity, 

Osier  ^  says,  "  A  lesion  no  serious  and  extensive  as  that  which  is  an^oci- 
ated  with  infantile  hemiplegia  may  seriously  interfere  with  cerebral  develop- 
ment, and  among  t!ic  most  common  st^quences  we  find  various  anomalies 
of  intelligence:'.*' 

Dr.  Osier's  book  is  based  upon  one  hundred  and  fifty-one  cas«?s,  twenty- 
three  being  from  the  Pennsylvania  Institution  for  Fceble-Mindctl  Children 
at  Elwyn.  Of  the  remaining  cases,  mental  <!efects  were  observed  in  but 
twelve,  but  the  author  calls  attention  to  the  fact  that  the  majority  were  aeen 

^  Compendium  of  Children's  Diseaee*. 
'  Mental  Pathology  and  Therapeutica. 
■  The  Cerebral  Palsies  of  Cijildren,  p.  40. 
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early,  before  mental  devdopmeiit  would  l>o  retanlod.  The  greater  iiumlTer 
showed  i^aralytic  symptoms  licfore  the  foiirtli  year  of  life. 

The  influenee  of  abuormal  labors,  histrunieiital  delivery,  etc.,  in  the 
prod  net  ioD  of  idiwy  has  alrmdy  bwn  referred  to,  ami  Osier  makes  mention 
of  theik^  as  eauyiitive  in  infantile  wrebral  palsies.  The  diseases  of  childhood 
are  ijometimes  t^illowetl  by  jwiralysis  of  cerebral  orij^in,  as  measles,  .scarlet 
fever^  especially  cases  witli  renal  lesions,  diphtheria,  and  vvhoopint5-<.^)U|i:h. 

The  pathology  of  these  cases  is  yet  to  Iw  workeil  out.  OtsltM'  fn  his 
book  points  unt  the  conditions  whicli  have  been  observed,  bnt  calls  atten- 
tion to  the  lack  of  observ^atious  in  tsLses  which  have  proved  fatal  sooa 
alter  the  ou-s^'t  of  the  paralysis.  In  some  Instances  the  paralysis  Is  con- 
geoital,  and  ilue  to  faulty  devclopnu^ut  of  the  motor  zones  or  conducting 
tracts  or  to  diseases  or  injuries  during  intra-uteriue  life.  Cerebral  hemor- 
rhage occurs  in  children,  as  also  embolism  or  thrombosis  <jf  tlic  cerebral 
vessels.  In  the  sixteen  cases  reported  by  Osier  in  which  these  conditions 
Avere  found,  but  one,  excluding  three  congenital  cases,  was  under  three 
Tears  of  age,  while  ten  were  over  six.  Atro|>hy  and  cerebral  s^'lcrosis  have 
l>cen  found  in  scveml  iustanc(,»s.  Wilniarth  at  the  Pennsylvania  Institution 
for  Fceblc-Miuded  Children  has  collected  a  remarkable  and  intcrcstiug 
series  of  brains  showing  sclerosis.  Porencephalus  has  been  found  in  a  few 
auto^irties  of  j>anilytic  idiots*. 

Cases  of  j>andytic  idiocy  usually  improve  mentally  under  training, 
unless  the  fatuity  is  profound.  Tlie  pandysis  will  require  great  jmticnce  in 
Its  treatment,  without  much  hope  of  favorable  rcsult8.  The  leg  usually  re- 
gains much  of  its  lost  power,  but  the  arm  remains  weak,  and  contractions, 
choreiform  movements,  and  convulsions  are  among  the  secpielas.  The  use 
of  8upj)0iting  apparatus  is  not  !ufre<|ucntly  rtnidercd  imjHissible  or  futile 
through  lack  of  intelligent  co-operation  on  the  jMirt  of  the  patient. 

Cretinism,  the  seventh  in  order  in  this  classification,  has  already  l>ecn 
exhaustively  treated  by  Dr.  Judson  S.  Bury.' 

Traumatic  Idiocy. — Idiots  whose  condition  indue  to  traumatism  may 
be  included  in  some  of  tlic  varieties  already  mentioned, — c//.,  e<.*l:iinj)tic  or 
pamlytie,^ — or  iu  the  class  immediately  following  in  Ireland's  classification, 
— iuflammatory.  There  are  some  cases  in  whicli  the  mental  state  appears 
to  Ik'  vvlutily  due  to  tiunmatism,  which  may  <K*cur  during  intra-utcrine 
life,  during  delivery,  as  in  the  paralytic  cases  refen-ed  to  alx)ve,  or  during 
cbildhoixl ;  but,  unless  the  htst^>ry  of  the  case  is  very  clear,  it  will  often 
be  extremely  diflieult  distinctly  to  se[>arate  traumatic  cast.^s  from  others. 

Savage  (op.  eU.)  is  of  the  opinion  tliat  in  purely  traumatic  chs<>s  it  is 
the  sn<lden  injury  that  produees  harmful  ivsnlts,  and  that  injuries  ocx-urring 
in  the  first  three  or  four  yt^irs  of  childhotKl  nve  more  commonly  fullowed 
by  arrested  brain-development  than  those  occurring  during  intra- uterine 
life  or  parturitiou. 
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Tliore  are  no  distindive  featiu-es,  outside  Uie  history  of  the  case,  to 
dii^tingiiirtli  a  ease  of  tmiimatic  idi<x'y  from  certain  others.  The  degree  of 
mental  defieieiu-y  is^  liable  tu  l>e  of  the  nature  of  tnilxxtility  rather  than  of 
the  profoiiuder  state  of  idiocy,  unless  the  tranniatisni  sets  up  serious  inflam- 
matory or  destructive  hraiu-ehaugea,  in  which  cai^e,  life  being  spared,  the 
degree  of  mental  inipairmeut  may  l>e  profound.  Some  of  the  cases  ascribed 
by  parents  to  accideuta!  injury  may  prove  upon  intpiiry  to  be  coagcnital, 
the  veiy  injury  to  which  the  idiocy  is  ascribed  being  due  to  the  child's 
defective  ability  to  walk  or  otherwise  care  for  itaelf. 

Inflammatory  Idiocy. — Instanoes  of  impaired  or  arrested  mental 
deveh>pment  fullowiug  inflauimatory  disturlmnces  of  the  brain  are  met  with 
among  idiots  and  iml>eciles,  and  proi>eriy  belong  under  this  division.  Cer- 
tain cases  among  congenital  idiots  are  doubtless  due  to  inflammation  of  the 
brain  or  its  menibi*anes  before  birth,  but  nothing  in  the  condition  of  the 
patient  will  jKU-mit  us  to  diagnose  the  cause  during  life.  Inflammation 
may  extend  to  the  brain  from  aural  or  nasal  disease,  and,  while  such  cases 
are  usually  fatal,  idiiKT  may  follow  in  some  instances  in  the  few  who  sur* 
vive.  Under  this  head  belong  those  cases  of  hypertrophy  of  the  brain  with 
mental  enfceblement  which  are  axusionally  obsiM'ved.  The  diagnostic  dif- 
ferences b<3tween  these  cases  and  hydrocephalus  have  been  referred  to  under 
Hydnwephulio  Idi(j<y'.  The  hyiK'rtrophy  is  largely  due  to  connective-tissue 
changes,  and  the  mental  deteriorattou  to  disturbance  of  brain-function  from 
pressure.  Such  cases  are  usually  progressive,  are  hojK'less,  and  the  chil- 
dren genei*ally  die  young,  from  paralysis  or  convulsions.  In  some  cases  the 
brain  post  mortem  has  been  found  to  be  vciy  heavy.  In  one  case  reported 
by  Spitzka  the  brain  weighed  sixty-eight  ounces. 

Idiocy  by  Deprivation. — This  is  the  condition  which  results  when  a 
chfhl,  either  congeuitally  or  in  early  life  before  the  meutal  faculties  are  de- 
velope<l,  is  deprived  of  sight  and  hearing,  and  is  thus  in  a  sense  shut  ofl' 
from  the  world.  The  well-known  case  of  Kaspar  Hauser,  who,  th(»ugh 
possessed  of  his  senses,  was  for  some  mysterious  reason  deprived  of  the 
power  of  exercising  them,  belongs  to  this  order. 

While  these  persons  differ  from  true  idiots^  the  diflferenee,  until  means 
weredevisetl  for  educating  them,  w^as  in  kind  and  not  in  degree.  The  idiot, 
.  by  reason  of  brain-defect,  is  deficient  menhilly  because  his  bratn  is  to  a 
greater  or  less  degree  incapable  of  receiving  and  recording  impression.<v 
while  thes<\,  whose*  brains  are  capable  of  refX-iving  and  storing  up  impres- 
sions, ai"e  deprived  of  two  of  the  most  important  channels  through  which 
the  impressicms  must  come.  Thus,  in  early  times  deaf-rantes,  who  were 
considertHl  incapable  of  e<lucation,  were  in  law  regarded  as  idiots,  incapable 
of  holding  property,  executing  contract-s,  or  testifying  in  ccjurts  of  law. 
Siui-e  dcaf-niutt^s  have  been  educatc*i,  these  restrictions  have  been  removed. 
Dr.  Howe  has  shown,  in  the  famous  case  of  Laura  Bridgman,  what  tun 
Ih'  done  in  such  cases,  demonstrating  that,  except  when  neglected  and  un- 
educated, they  are  not  true  idiots. 
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Mental  Disturbances,  etc, — -Idiats  ocfasioually  havo  attacks  of  mental 
distil rlja nee,  whirh  may  be  of  an  excitetl  or  depressed  character,  or  may  he 
■8B0ciat<.'d  with  activ'c  hallin:i nations  <)r  dekisiuns.  They  aixi  also  sidyect 
to  delirium  from  fever,  meningeal  inflammation,  etc.,  like  other  children. 
Carson,  of  Syracuse,  haa  rt^|ioited  a  cra.se  of  npium-liabit  in  an  idiot  who  at 
the  ajre  of  seven  took  ten  g:raiii.s  of  solid  opinui  in  tweiity-15>ur  hours. 

Growth  and  Weight  in  Idiota.^ — After  a  careful  inquiry  and  extendtxi 
examination,  Dr.  Tartxi'll,  of  Boston,  announced  the  following  e<inchisions, 
at  a  niceting  of  the  Metlical  Offiwrs  of  Araeritmn  Institutions  for  Idiots.* 
Firet,  idiotic  and  feeble-minded  children  are  two  inches  shorter  and  nine 
]K>unds  lighter  than  normal  children  of  their  age.  Second,  the  relative 
raie  of  growth  of  the  two  sexes  in  idiots  corresponds  very  nearly  to  that 
of  the  two  sexes  in  normal  cliildi-en,  and  is  subject  to  the  same  variations 
at  the  age  of  puberty. 

Dr.  Shnttleworth,  of  the  Royal  Albert  Asyhim,  Lancaster,  England, 
annouu<.'es  aU^iit  the  same  conclusions,  in  a  jiaper  presentttl  to  the  same 
body.* 

Pathologfical  Anatomy, — The  pathology  of  the  various  forms  of 
lditM?y  has  been  brielly  referred  to  under  each  class,  where  it  seemed  neces- 
.sar)'.  It  remains  to  be  said  that  the  statement  of  Griesinger  {op,  cit.)  may 
Ijc  adopted,  that  "  then.'  is  seaiT^^ly  any  portion  of  the  brain  which  has  not 
l>een  touud  either  altogether  absent  or  quite  rudimentary  in  these  creatui'es." 
The  microscopical  appearances  of  the  idiot  brain  have  been  as  varied  as  has 
been  the  gross  anatomy. 

Education  of  Idiots. — The  practical  questions  which  will  be  put  to 
physicians  by  anxious  parents  and  guanlians  will  relate  to  the  probability 
and  possibility  of  improvement  in  the  cases  brought  to  their  attention,  and 
to  the  best  means  of  bringing  this  about. 

Though  St.  Vincent  de  Pant  gathereil  a  few  idiots  about  him  and  strove 
to  improve  their  condition,  the  first  real  attempt  to  train  an  idiot  may  be 
said  to  date  from  the  experiments  of  Itard  in  1801  with  a  Iwing  whom  he 
considered  a  savage,  but  who  was  ideally  an  idiot.  While  Itard  never 
continued  his  attempts  in  a  second  case,  his  pfimphlet,  "  De  I'fiducation 
d'nn  Homme  sauvage/'  was  fomid  by  those  who  followed  him  to  be  full 
«f  suggestive  ideas. 

At  the  present  time  all  civilized  nations  pay  more  or  less  attention  to 
the  care  and  training  of  these  unfortunate  l«*ings.  After  the  earlier  and 
irregular  attcmjjts  at  training  and  education  of  idiots  made  in  France  at 
the  BJct'tre  antl  Im  8id}>^tridre,  the  first  systematic  efforts  in  this  direction 
^vere  made  in  the  United  States  ;  and  the  sch<:M>ls  of  this  country  have  since 
deservedly  l)een  models  for  imitation  by  other  erjuntries. 

E^Iucatiou  and  training  must,  iu*the  nature  of  things,  have  small  liegin- 
nings  with  some  idiots.     In  many^  habits  of  neatness  form  the  necessary 


1  TraD:i80tions,  1B84. 
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starting-point.    In  others,  the  use  of  the  hands,  feet,  eyes,  and  tongue  mt 
be  taught  by  slow  and  patient  ti-aiuing. 

The  idiot  often  does  not  know  bow  to  co-ordinate  bis  movements, 
raotiousi  are  awkwani  and  rude.    As  far  as  iwssible  these  must  be  correctc 
OB  the  very  groundwork  for  future  etfort. 

The  leading  principle  in  the  education  of  idiots  demands  that  each 
be  studied  by  itself,  and  the  training  adajited  to  its  ]>eculiar  mental 
physical  deficiencies.  The  general  health  must  Ix'  improved,  convulsior 
as  far  as  possible,  controlled,  and,  when  operative  interference  or  orthopasdic 
af)paratus  can  l>c  called  to  the  aid  of  malformed  or  ixn-alyzed  extreraitie 
the  relief  to  Ix;  afforded  will  be  finiud  a  valuable  aid  in  securing  furth^ 
physical  improvement.  Opei:ative  interference  upon  these  cases  must,  ho^ 
ever,  be  undertaken  with  caution.  The  deformed  and  i>aralyzed  membe^ 
are  often  so  defective  in  innervation  and  nutrition  that  reparative  pre 
take  place  slowly  or  not  at  all.  It  will  thus  be  seen  that  the  work  of  tbe 
teacher  must  be  directed  by  the  knowledge  and  judgment  of  the  phy- 
sician, ^m 

No  rule  can  be  fixed  as  to  the  age  at  which  training  can  be  eommenced^l 
Much,  when  these  cases  are  rcctJgnized,  can  be  done  by  judicious  parents  at 
home.  These  unfortunates  must  often  be  taught  with  great  patience  what 
normal  children  will  acquire  by  natural  observation  and  imitation ;  and  if 
this  is  impressed  upon  parents  the  subsequent  work  of  the  teacher  will 
often  be  much  easier. 

Removal  from  liome  to  institution  life,  even  for  childi'eu  of  the  wealth^ 
offers  the  best  prospects  of  improvement.  Association  with  children  of 
similar  defects  is  not  hannful,  while,  on  the  contrary,  if  there  be  other 
children  in  the  family^  the  effect  of  constant  association  with  an  idiot  may 
be  bad  for  them,  and,  unless  carefully  guanled,  the  weak  one  is  apt  to  be 
imposed  upon  and  tyrannized  over  by  the  others.  ■ 

As  a  result  of  education  and  training,  a  small  proportion  may  be  per- 
manently improved,  so  as  to  taku  care  of  themselves  and  eiu'u  their  own 
living.     Others,  in  larger  numbers,  will  be  able  to  8Up|wrt  themsel 
under  suitable  guardianships   while  a  still  larger  proportion   will   nc 
advance  beyond  a  certain  }x»iut,  will  always  remain  liable  to  retrogi 
changes,  and  will  demand  continuous  suixTvision. 

Auguste  Voisin,'  Li^bault,'  and  others  have  made  use  of  hypnotism 
suggt^tion  in  the  treatment  of  barkwattl  and  iraliecile  children,  especi 
cases  in  which  there  seemed  to  be  moral   perversion, — mauraif^  sujHh^ 
Voisin  c«lls  them.     They  have  succeeded   in  producing  a  change  in  the 
habitB  and  general  mental  state  of  several  of  these  ca.ses,  which  has  in  a 
few  instances   continued  for  three  or  four  years.     The  patients  are  hy|>- 


M 


*  Revue  de  I'Hypnotismo,  Nove^nber,  1888,  and  June,  1889 ;  British  Medical  Jou 
September  21,  1889. 

*  Emploi  de  la  Suggestion  hypnotique  pour  rilducati«.>n  des  Enfants  et  des  Adol 
Bevtie  de  I'Hypiiotisme,  January,  1889. 
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notized,  and  while  in  the  hypnotic  state  their  bad  or  pen-erse  traits  are 
enumerated  and  the  "suggestion"  of  a  different  course  is  made.  Sev- 
eral siances  are  required  in  the  more  perverse  cases,  according  to  these 
authors,  while  in  some  the  "suggestion"  is  effective  if  made  but  two  or 
three  times. 

In  some  cases  of  moral  imbecility  life-detention  will  be  necessary,  and 
DO  less  an  authority  than  Dr.  Kerlin  believes  that  the  ordinary  routine 
of  education  should  be  denied  them,  as  by  education  they  will  simply 
attain  greater  ezpertness  in  crime.^  Such  cases  should  be  trained  to  useful 
employment,  and  thus  rendered  as  far  as  possible  self-supporting. 

1  Medical  News,  March  19,  1887. 


INSANITY. 


By  E.  C.  SPITZKA,  M.P. 


Infantile  mental  disease  offers  some  of  the  most  importaut  pf 
lems  to  the  pBwliatrii^t  and  pcMJagogiie.  The  often  unseen  or  Um  tardily 
recognized  seeds  of  insanity  in  the  adult  are  frequeutly  sown  and  nurtured 
dnrino;  infancy  and  adolescence.  In  this  regard  the  subject  I>efore  us  might 
well  merit  tieijamtc  volumes  for  discussion,  covering,  as  it  d<»es,  a  large 
share  of  the  general  subject  of  the  etiology*  of  insanity.  In  this  article  it 
is  not  the  intention  to  cover  so  wide  a  ground,  but  to  limit  ourselves 
strictly  to  those  Jbrms  of  mental  disortier  which  are  peiniliar  to  childhood. 
The  related  sultjects  of  iditwy  and  imbecility  are  discussed  in  another  part 
of  this  volurae,  and  hence  are  not  considcrtHl  in  (heir  important  relations 
to  the  inherited  forms  of  mental  degeneration  here. 

Thus  limited,  infantile  insanity  is  a  i*ai*e  disoi-der,  and.  as  the  materia! 
for  its  study  is  seldom  to  he  ohtainetl  in  asylums  for  the  insane,  the  litera- 
ture of  the  subject  owes  more  to  tlie  geneml  medical  writer  than  to  the 
psychiatrist.  Of  1532  insane  individuals  statist iailly  studied  by  Hagen,' 
27  are  rt^cordeil  as  cougenitally  insane  and  32  as  having  acquired  the 
disease  during  childh^xxl.  Inasmuch  as  of  5(30,fK)()  inhabitants  of  the 
same  district  14(>,8.[i0  (29^^/^^  per  cent.)  were  under  tlxe  fifteenth  year,  he 
arrived  at  the  conclusion  that  one  in  70,684  children  annually  l)eeame 
insane,  exeludinor  those  born  so.  It  is  difficult  to  obtain  oonvct  figures 
showing  the  frc<|uency  of  infantile  insanity,  tor  the  reason  above  stated. 
Thus,  MoelJer  in  1867  found  not  a  single  insane  infant  in  the  asylums 
of  Saxony;*  in  1871  he  found  s^n^en  atrumulated  in  the  mean  time,  to 
which  small  number  one  was  added  up  to  187o.  But  during  the  same 
period  there  were  in  the  same  country,  outside  of  its  asylums,  122  cases, 


A     T    T_  1 


'  See  oho  Koster  and  Tigrges,  Geschichte  ueA  Stattstilc  der  Westph«lUichi?n  Ptot 
AnstuU,  Marsljt^rg,  supplement  to  Zeitschrift  fur  Psychmtrte,  vol.  xxiv.  p.  2o5,  and  J.  I. ' 
Kwh,  ZwicftilU'ns  Irronpflegeansttilt,  aur  Statistik  der  Oeiste-skmnkhcitcn  in  Wiirtembcrp, 
iStuttffHrt,   187S,     The  nbove  and   Hiigeri's  Lv.ntrihution  iire  summariztHi  hy  F.   Mo#»Jl«»r 
(Heppenheiin),  Beitrag  zur  Lehre  von  detn  ira  Kindtssalter  entitehond»?n  Irraein, ; 
tiflchc  Untersuchungen  iiber  Gk-bteskrankheiten,  Erlangen,  1876.     The  statktics  of  i 
durfT  arc  iiol  ciud  here,  lu  they  take  no  account  of  the  insane  outside  of  asylunis,  an 
not  discrinimftte  between  insanity  and  idiocy. 

*  Iml>ecility  and  idiocy  were  strictly  excluded  froni  this  computntion. 
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Tt^istered  up  to  1867,  38  from  1867  to  1871,  and  34  from  1871  t«i  1875 : 
Id  all  194  cases  residing  with  their  families,  and  but  8  in  asylums.  The 
reluctance  of  parents  to  submit  infants  and  oliildren  at  a  tender  age  to 
asylum  treatment^  and  the  lesst^r  liability  of  insanity  in  a  child  to  lend  to 
o[)eii  conflicts  with  social  usajres  and  criminal  law,  explain  this  great  dis- 
crepancy^ Ix'tween  the  projwrtton  of  adult  and  infantile  asylum  residents 
as  contrasted  with  the  corresijonding  nou-asyhim  jwpulation.' 

On  mrefully  examining  the  antet^xlent  histary  of  the  atlnlt  inmates 
of  asylums,  it  is  frequently  possible  to  irm^  the  premonitory  signs  and 
even  well-marked  outbreaks  of  insane  l>ehavior  to  childhood,  In  our 
experienee,  limiting  the  term  insanity  so  that  it  does  not  iuehide  mere  singu- 
larity of  behavior,  but  such  at^ts  and  symptoms  as  throw  the  individual  out 
of  sane  haraiony  with  his  surroundings,  over  four  per  cent,  of  3244  adult 
re(.H:)rded  private  cases  may  l>e  justly  regaixled  a»  having  been  insane  in  child- 
hood, while  but  12  patients  atHicted  with  inlautjle  forms  of  insanity  came 
under  our  observation  during  their  infancy.'  Just  as  there  are  more  per- 
sons insane  in  the  population  of  the  same  age  who  have  passed  the  fortieth 
year  than  among  those  who  have  i>assed  the  thirtietli,  so  there  are  more 
insane  among  those  between  the  twentietii  and  twenty-fiflh  yeai"S  than 
among  those  who  are  under  twenty,  twice  as  many  insane  among  those 
IxHween  the  fifteenth  and  twentieth  years  as  among  those  under  fifteen, 
and  nf-arly  four  {imes  as  many  insane  Itetweeu  the  fifth  aud  tcntli  years  as 
among  those  in  the  first  half-decade  of  life.  These  figures  find  their  expla- 
nation in  the  increase  of  injurious  influences — vicissitudes,  lutoxicants, 
wear  and  tear — with  advancing  age.  That  there  exists  any  insanity  in 
childhood  whatever  is  but  an  illustration  of  the  immutability  of  the  laws 
of  hertHlitnry  transmisstiin  cui  the  one  hand  and  iif  the  vulnerability  of  the 
growing  l>rain  to  nutritive  disorders  on  the  other./* 

Another  reason  fin'  the  rarity  of  demunstralile  mental  disorder  in  chil- 
dren is  the  slow  development  of  the  human  mental  functions  where  these 
are  yet  rudimentary  ;  the  building- mate  rial  for  such  complex  mental  di»- 


^  In  Wurtemberg,  of  104  infanlil©  luDHtlcs  24  were  resident  in  and  80  out  of  agylunw, 
the  totnl  numVr  n(  innane  or  nil  asjes  in  the  country  beinjif  3048.  It  should  be  added  that, 
amon*;  the  adult  insani*.  in  -380  tbe  distirdcr  could  l>e  d»certftint'd  to  have  commenced  in 
childhood- 

>  Favor  noefuT^uji  And  cerebral  exhaustion,  although  discu'^^^tx]  in  ihia  article,  are  not 
included  in  this  cornputjition.  Fn<m  a  ■*lrk-lly  sritntiflc  point  of  viiw  the  mentul  phenom- 
ena of  febrile  deli ria  and  the  somnolence  attendant  on  cerebral  diphthenlk*  mfpction  are 
ioseparahie  from  other  mental  disorders.  For  pmetical  rea«on<i,  the  term  insanity  ii  hero 
used  in  its  luipular  sense. 

'  Choreic  mentul  disorder,  epileptic  mental  itates,  and  the  mental  features  aasociatecl 
with  cardiac  k-*i<M\9,  tubercular  and  other  forms  of  mpningltia,  are,  t »  avoid  repetition,  not 
diflcuKed  here:  lh*'y  will  be  found  described  in  connection  with  the  corre>pondint;  funda- 
mental disorders.  The  ca»e^  of  *■  reflex  insanity"  {furor  with  amnesia)  csm'jefl  by  splinters 
in  the  feet  (Jordens),  head-injuries  (Savage),  whether  by  forceps-upplication  or  otlu-r 
tniumattem,  and  intestinal  wornn  (causing  ecsta»y,  hallitcinatory  mania,  etc.),  properly  are 
di*cua*^  in  a+aocintion  with  "  reflex  epilepsy"  and  *' eelamp*i»," 
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liirbaupes  as  dpluaiaus  and  morbitl  projects  is  larkinjj;,  and  hence  the» 
s}'niptoras  do  not  oilvn  develop.  It  is  conwivable  tliat  a  brain  may  be  pre- 
destined to  insanity  even  before  the  faculties  of  language  and  fm!ial  expn^s*- 
sion  have  l>e(?omo  manifest,  and  it  weix?  just  to  pronounce  its  bearer  insane 
if  (tlher  nioiins  of  so  proving  him  existed^  than  those  words  and  actioD 
which  the  immature  mind  Iills  not  yet  attained  tlie  faculty  of  evijlvii 
Under  these  circumstances  advance  in  education,  with  the  powers  and  priv- 
ileges it  confei"8^  also  extends  the  soil  on  which  the  dread  harvest  of  moral 
obliquity,  illogical  cuustructiou,  morbid  fancy,  and  broixliiig  melancholy  is 
to  be  reaped  in  distress,  disaster,  often  in  suicide  or  crime,  and  ultimately 
in  the  derelict  accuni illations  of  our  numerous  asylums. 

Deliria  l>efore  the  s|>t}€H:'h-faciilty  in  dcvelo|x^d  are  conceivable,  but  ther 
are  not  demonstrable.  Hallucinations  must  occur  even  in  the  infant  at 
the  breast,  when  the  vascular  current  rushes  over  the  cortical  registratiuji: 
mosaic  laden  with  the  toxic  elements  of  zymotic  disease  !  But  there  is 
neither  j>ower  to  enunciate  nor  systemized  memory  to  recollect  the  phantas- 
magoria of  infantile  illusions  and  hallucinations.* 

From  birth  and  up  to  the  end  of  the  first  month  of  life  the  central 
nervous  system,  commensurate  witli  the  immaturity  of  the  higher  tracts,'  is 
cajmble  of  mediating  only  reflex  and  crude  co-ordinated  acts.  It  is  claimed 
that  taste,  touch,  and  smell  precale  sight  and  hearing,  but  even  taste  is 
so  undiscriminatiiig  that  the  most  nauseous  articles  are  swallowed  by  in- 
fants, if  not  with  relish,  without  apparent  disgust.*     As  regards  touch,  it  iB 


I  The  bruin  of  an  eigbt-months  old  child,  whose  father  b  a  parnnoiftc  and  wh«»« 
(tuberculous)  mother  is  of  an  insHiie  st'X^k,  is  ai^ymmetrical  in  weight  of  hemiapherw  in 
the  basilur  parta  find  n*ym metrical  us  well  ii8  atypical  in  the  gyri.  Remarkable,  though  aa 
inexplicable  us  noteworthy,  is  the  fact  thiit  there  k  a  superficial  resemblance  between  il  aftd 
tho  brain  of  U.  J.  Boldfs  case  nf  acri>ruegalj  which  I  have  in  my  keeping.  The  atypical 
brain  of  Muhr^  eliisgicul  ease  and  those  of  three  similar  onofl  in  our  pomemiaa  www  m 
atypical  in  tlie  intam'v  of  their  once  possea^ora  us  they  now  are  found  to  be. 

'  Nutritive  bniin-disorder»,  as  far  aa  the«e  merit  a  diecuuion  acparately  from  the  i 
derlying  di«eaj;e«  which  lead  to  them,  are  di^ca^Aed  in  this  paper.     Precedent  seema 
justify  the  discussion  of  ansetnia  and  hypertt*mia  of  the  brain  in  children.     Afide  from 
hj'pencmia  and  aniemia  incident  to  other  diseasess  with  which  they  are  disrussed  in  othiBj 
part»  of  this  work,— as,  for  example,  hydrencephalold  in  conjunction  with  cholera  in&ot 
— there  are  no  distinctive  conditions  in  children  justifying  the  designations  of  oerrhrat' 
nncemia  or  hypeiwrniii,   pure  and  simple.     Tho^e  rare  condition?  of  which  va*cuUr  or 
nutritive  condition?  of  the  bnxint  and  of  the  brain  afone,  are  the  important  patholi 
factors,  are  dis5cus*ed  herein.     For  reasons  opposing  the  now  nearly  ol»*>lete  view*  of  < 
writers  on  tb)«  head,  »^  the  writer's  article  on  Ansemia  and  Hyperemia  of  th«  BniQ  is 
Pepper's  System  of  Medicine,  vol.  v. 

'  WlKwe  myelin  is  not  yet  developed:  the  as»ociatincr  tracts  el  ill  have  the  apparent 
vuscularily  and  translucent  pniyiish-reddis<h  tinge  of  the  embryonic  period.     The  cortic»l 
nerve-elemenU,  especially  the  large  pyramida  of  the  paracentral  region  (Beta),  &re 
as  yet  undeveloped. 

*  In  attempting,  by  means  of  a  liberal  application  of  ABafetida«  to  check  the  thumU 
sucking  prociivities  of  an  infant,  the  experimenter's  attention  was  ludicrously  dipect<>d  toJ 
the  poj»ibility  uf  inculciititig  any  drug  habit,  provided  it  be  begun  early  enough.     Up  4 
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many  months  before  the  space-sense  is  even  crudely  developed,^  Whether 
the  uew-ijorii  infant  distinguishes  light  and  darkness  is  a  question  :  it  eer- 
tainly  doea  not  accjuire  the  assoeiatioi;  which  enahles  it  to  f<jllow  a  light 
with  its  eye  before  the  seventh  or  ninth  day,  while  less  brilliant  objects 
are  not  fixated  prior  to  the  tenth  or  foiirt«3enJh  day.'  A  long  and  te*lions 
apprenticeship  must  l»e  serveti  by  the  limbs,  the  eyes,  and  tlie  equilibrium- 
centres,  before  distance,  perspective,  and  direction  become  even  the  crude 
and  unconscious  conceptions  they  are  in  the  two-year-old  child.  Of  hear- 
ing no  evidence  can  be  ol>talne<l  during  the  first  days  ;*  during  the  following 
weeks  a  reflex  contrarture  of  the  eyes  is  noted  after  loud  noises,  but  it 
k  not  before  the  second  and  sometimes  not  before  the  fourth  month  that 
infants  learn  to  a]*piH!ciate  tlic  din'ctiou  of  a  sound. 

Emotions  are  at  ti!*st  limited  to  pleasure  in  its  most  animal  form  (during 
suckling),  and  t>ain  (undifferentiated  as  regards  its  quality  or  interpretation 
of  cause).  Oliservers  like  Darwin  state  that  fear  is  the  fii^st  emotion  mani- 
fested.* This  is  not  always  tlie  c^se ;  but,  be  it  a$  it  may,  anger,  tlie  next 
<*motioa  to  develop,  is  in  some  infants  a  reaction  from  fear,  in  others  an 
ixpression  of  disapiwintment  in  obtaining  a  coveted  object.  It  is  under  the 
tter  ciiTumstances  that  the  watchful  jmrent  or  guardian  may  do  much  in 
properly  moulding  a  character  inclined  to  morbid  egotism. 

During  the  first  few  months  of  life,  some  infants  exhibit,  to  careful  ob- 
servers, singular  aud  isolated  mauifestations,  indicating  that  the  crude  fuue- 
tional  impuls*.'  ocf-asionally  falls  into  a  pre-existing  rut,  fragmentary  though 
it  be.  Peculiar  habits,  movements,  and  grimaces  of  the  parent  can  thus  be 
reeognizerl  in  the  child."     Good  observers  believe,  with  some  treason,  that 


P 


and  beyond  the  eighth  month  thn  child— an  intelligent  one,  and  since  become  a  good 
diicriminator — waa  not  broken  of  the  habit  by  this,  a  priori  one  would  suppose,  radical 
Qteoirare. 

^  Tho  render  i^  inferred  to  Meynert's  fflscinating  and  philosophicni  de^priptioti  of  the 
gradual  development  of  the  senuo  of  pereonal  identity  and  ditfen-ntiution  of  the  outer 
World, — two  of  tho  funtlainentul  factore  of  healthy  individuality. 

*  An  enormous  individual  difference  exists  in  this  respect.  Au  Darwin  has  shown, 
cari<wity  is  the  UDderlying  inc<»ntivo  to  higher  intellectual  development,  Miid  it  is  not  diffi- 
cult to  read  the  horoscope  of  children  who  ftxil  to  fixate  objects  m  lute  as  the  eighth  or 
tenth  week  of  life. 

•  The  pathetic  tide  of  the  deaf-mute  mother  who  raisetl  u  nwk  and  let  it  full  near  the 
infant,  in  order  t»»  tt«t  its  hearing,  and  was  overjoyed  at  the  result.  i»  apocryphal. 

*  We  have  an  nhsenati^n  of  a  child  »t  the  second  month,  who«e  first  emi*tion  was  an 
uncontn'Hable  outburst  of  lan>^bter,  in  consequence  of  an  impatient  movement  of  a  ludi- 
crtiu*  character  on  the  part  of  the  nurd^e,  which  th"  child  provoked  again  and  again,  to  in- 
dulge in  the  same  cachinnation  ea^'h  time.  The  same  child  at  four  mnnths  while  silling  on 
the  carj>et  waa  suddenly  attacked  by  a  young  fleecy  dog  ;  he  started  back,  trembling  in  his 
hands  for  a  moment,  and  then,  flushinLC  up,  threw  himself  forward,  gniiped  the  dog  on 
both  sides  hy  the  nock,  held  him  there,  and  br-.ke  out  In  exclamntions  of  anger. 

•  A  child  of  German  parentage  aged  nine  weeke  in  our  presence  said  "  Gockelgock," 
hut  no  child  of  German  parent?  would  ever  be  capable  of  saying,  as  a  child  of  Bohemian 
maternity  said  at  the  eleventh  week,  also  in  our  presence,  **  Tazatz."  In  both  cases  the 
occurren'/e  was  isolated,  not  procedetl  nor  followed  for  months  by  a  similar  one. 
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imperative  coucepttons,  morbid  feai*s,  aod  imperative  movements  may  be 
foreshadowtil  at  this  early  j)eriiMl/ 

Tiie  first  (Hluctational  step  iu  tbG;.civiHze<l  iufant's  career  is  the  inculca- 
tion of  cleanliness.  A  fair  estimate  of  a  child's  ancestry  may  usually  be 
derived  from  its  tolerance  or  intolerance  of  a  soiled  or  wet  dia{)er.*  One 
of  the  most  murki'd  antijiatliieg:  shown  by  the  child  of  fastidioui^  pai"euta  ai 
the  early  age  of  a  few  weeks  or  itiunths  is  to  moisture,  and  symbolic  {^H 
presyions  <jf  this  dislike  lead  the  watchful  nurse  to  establish  the  first  ^6^ 
of  mental  discipline. 

Dislike  to  fellow-creatures,  manifested  by  aggressive  pushing  or  passive 
pouting,  is  not  usually  shown  before  the  tenth  or  tweltth  month,  and  is 
otlen  as  apparently  iuexplicable  as  the  so-called  instinctive  aversion  or 
attachment  of  aainmls.  These  apparently  trivial  acts  merit  more  careful 
study  than  they  have  yet  obtained,  ^H 

As  with  animals,  the  power  of  the  infant  to  understand  words  and  sh^ff 
scntenees  exceeds  the  poyver  to  express  them.     Wtth  the  completion  of  the 
first  year  the  child,  rising  erect,  passes  rapidly  through  that  great  step  in 
evolution  acc<.implished  by  its  ancestry  slowly  and  gradually  in  the  geologi- 
cal past,  and  with  a  wider  horizon  of  vision  and  the  added  gauge  of  its  own 
unfettered  steps,  its  ability  to  react  on  the  impressions  made  by  its  surr 
ings  increases  mpntally,  week  by  week,  in  a  progressing  ratio.     That  iC 
the  bearer  of  the  vices  as  well  as  of  the  virtues  of  a  long  aucestr\*  it 
manifests  by  developing   self-cHJUttcdousness,   obstinacy,  and  c^tism,- 
rather,  born  and  natundly  devehvping  as  an  egoist,  it  soon  learns  the 
mediate  profit  to  be  derived  from  low  cuiming  and  simulation.     To 
to  lie,  to  hide,  and  to  sham  are  as  natural  acts  at  this  age  as  any  act  of  self- 
prL-servation,  aggressive  or  dofeusive,  is  in  the  lower  animals.     Hei*e,  again, 
tlie  nurse  may  lay  an  iuipurtaiit  foundation  by  teaching  the  egoist,  through 
reward  and  punislinient,  a  higher  egoism,  of  which  truthfulness  and  hon- 
esty  are  inseparable  elements.     And  at  this  pori<xl  also  the  outcroppii^H 
of  the  imitative  teodeiicy  caunot  l>e  neglected,  ciilicr  by  tlie  moralist  wdW 
kuows   tlic  giTat   foH'c  of  example,  the   sociologist   who   appre<"iatt!S  the 
infiueuce  of  environment,  or  the  alienist  who  sees  their  tragical  iutluei^B 
when  of  a  bad  cl)aract<'r  iu  f.'omnninicatcd  insanity.' 

From  the  end  of  the  first  to  the  third  year  the  hand  of  the  child  is 
Much  more  than  theorists  admit  rests  on  tbc  proper  employment  of 
wonderful  median isuj,  to  the  overgrowth  of  one  |)art  of  which  man 


i 


*  In  pseudfj-hypertropliio  mmcular  atrophy,  a  dUeaae  IVequently  found  in  families 
ftfflicted  with  neural  dcgenemtion,  we  have  ^^en  irDperativc  movements  of  «  pecu 


chunicter.     In  one  case  this  moviMuent  was  u  unilateml  ruaning  of  the  index  kn 
UiL'ro-i'>  thu  tip  of  the  nose,  and  h^d  been  noticed  since  the  child  wa&  able  to  ail  up, 
c  mtiimcft  nuw  to  his  seventeenth  year.  • 

'  Curioiu  estiiniites  have  been  made  a«  to  ihe  period  when  thi»  intolerance  is  firet  i 
Anted,  varying  so  much  thut  we  must  attribute  tliem  to  the  varying  customs  of  i 
nationrtltties. 

'  Mental  contagion, /of i*  d  deux,/olU  cojnmuniqidt. 
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superiority  to  the  trogl(»dytc  apes.*  Even  a  defective  or  Icthargiu  i-hild, 
the  elder  St^uiu  demyustfatfd,  oin  be  made  mentally  bright^?!',  a  viva- 
floui*  and  even  a  useful  meniljcr  of  the  crtmraunity,  by  drilling  tliis  im- 
pirtant  instrument, — in  other  words,  reforming  the  mechanic  by  adjusting 
and  adding  to  his  instniments. 

Jn  additiun  to  the  prcHJisposing  causes  of  insanity  in  eLildreo,  tliere  are 
a  number  of  exciting  oneB,  diflering  in  the  intensity  of  their  operation  from 
die  oorresp<uidiiig  causes  iu  the  adult.  Amoug  these,  sudden  changes  of 
ti'nij>emtnre  are  remarkable  iu  tliat  thty,  uoeoniplieated  by  any  other  eause, 
may  provoke  transitory  furor  and  acute  delirious  states.  This  is  equally 
true  of  Ixjth  exti^emes  of  teuifK'rature.  Over-exixisiire  to  the  sun'  and 
|M^rmitting  infauts  to  sleep  with  the  unprotected  head  exposed  to  a  hot  stove 
have  been  declared  responsible  for  the  same  acute  delirious  or  furious  out- 
treaks  that  Keieh  observwl  iu  children  whn,  having  been  long  exjxjsed 
severe  wintry  cold,  suddenly  cntea'd  a  warm  rcxtm. 

Of  other  accidental  causes  operating  direetly  on  the  nerve-centres  or 
their  envelo|)es,  head-iujuries  are  notorious  for  their  dire  effect  in  children. 
As  a  rule,  they  cause  various  forms  of  iditM^y  and  imbecility,  which  are 
tri'ated  of  in  auotlier  |iart  ol*  this  work,  or  apjx'ar  as  complicatJons  of  epi- 
leptic states.  In  some  exceptioual  instances  acute  or  protracted  maniacal 
excitement  has  ensued.  Here,  as  elsewhere,  it  is  noteworthy  that  infantile 
inaauity  differs  from  the  insauity  of  the  adult  when  j>rovoked  by  the  same 
eauses,  by  pixxlucing  a  blinder,  more  instinctive  and  impulsive  fury.  In 
several  of  the  rci'orded  (and  nirc)  cases  the  tnnniacal  excitement  rerurrc<! 
at  intervals  of  wt^eks  and  monlhs,  the  iulelligeiice  remaiuiug  imatrwttd  in 
the  intcr\*als,  and  eventually  a  |x>ri<Kli«:al  |)8ychosis  developed. 

Injuries  to  the  |K^ri]j!ienil  nerves  have  bwn  credited  with  producing 
mania  in  childiviu  but  in  most  instanct«  of  tliis  character  the  complete  am- 
nesia of  the  chikl  and  the  disajipearauce  of  t!ie  attacks  on  the  removal  of 
the  cause  demonstrate  that  the  mania  was  a  i>sycliical  etjuivalent  of  a  reffex 
epilepsy,^  That  extiTrae  jmin  alone  does  not  jiroduce  delirium  or  mauia 
more  fr(H]uently  seems  remarkable  when  we  bear  iu  mind  the  seusitivenesa 
and  mobility  of  the  infantile  nervous  mechanism.  Even  the  intense  and 
onizing  pain  aironipauyiug  disease  of  the  middle  ear  is  rarely  i»nHluetive 
of  abnormal  mental  states,  and  the  evil  inllueuce  of  ear-disease  ou  the  uiiud 
<»f  the  developing  child  is  usually  of  a  negative  character^  oiwrating  as 
would  the  cutting  ufl*  of  any  other  eliauucl  of  sensory  training, — through 
the  ensuing  deafuess.* 

Diseases  of  the  throat  and  nose  rarely  lead  to  noteworthy  mental  dis- 


*  Sir  Charles  Bell,  Thi^  Human  Hand. 

*  Steiner,  Compcmliuni  d»r  Kindcrkmnkheiten,  and  A.  Vage],  Kinderkrankheiten. 

*  A»  in  the  clawical  cases  of  Ti>rdpn«  and  Enjfelken,  where  the  cauaca  wero  rr*spectively 
•  glsM  liplintiT  in  one  preat  toe  and  a  carious  tof)th.  PresBure  on  the  toe  in  the  former 
cm»e,  and  utteoipis  to  extract  the  tooth  in  the  latter,  prrtvoked  acute  mental  dii^turbance. 

*  Se«  DeuJf'Muti:::!),  iu  Dr.  BuiueU  &  article  on  DisettJH<s  of  the  Ear,  ante,  p.  8G« 
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tiirbanee.     Chraolc  nasal  oatarrli,  tbrtmgh  the  associateil  liGadaches,  ofl 
causes  ditlness,  whicb  interferes  witti  lufiital  concentration  and  conseqaeutly 
with  the  ediicration  of  children  thus  afflicted,' 

Al^normal  states  of  the  digestive  a}>paratus  are  frequently  aoctised  of 
causing  mental  disturbances  iu  children,  cli icily  hyjiochuudriacal  in  charac- 
ter. TheiT  is  a  peculiar  condition  observed  in  girls  al)out  the  period  of 
puberty,  which,  whatever  its  original  cause,  is  intensified  and  modified  by 
tlie  state  of  the  stomai'h.  This  state  dties  not  appear  to  be  continuoiusly 
[withulogical,  fur  even  where  death  from  starvation  has  ensued  the  stomach 
was  found  noiiiial  in  strnctni-e.  It  seems  to  be  rather  a  functional  perver- 
sion. A  |)atient  uf  this  class  develops  a  slight  dyspepsia,  and,  rendered 
morlndly  sensitive  by  au  existing  nervous  prcilis|Kisition,  exaggerated  by 
tlie  pubescent  state,  she  contracts  a  jjositivc  dif^like  for  food.  Improper 
iorxl — for  injudicious  parents  attempt  to  humor  the  patient  with  pies,  p»- 
tries,  and  candies — i.-aust^s  further  distress ;  then  touies,  apjx'tiziag  oordisk, 
and  chalybeates,  with  which  a  mistaken  if  well-intentioned  therapeosis 
drenrht^  her,  increase  the  dislike,  which  uhimately  lx»conifiS  nietumorpbosed 
into  the  conviction  tiiat  all  fo<x3  is  injurious.  The  |mtient's  energies  then 
lieeome  dcvoUtl  to  the  one  fixwl  puri>t>se  of  resisting  its  introduction,  and, 
if  the  religious  training  be  of  a  certain  kind,  the  delusion  nmy  develop  that 
eating  is  sinful  and  that  Goil  has  forbidden  the  patient  to  cat.  Meanwhile, 
the  stomach,  originally  jierhaps  but  slightly  discast\l,  ceases  to  pn«ent  any 
active  signs  of  gastric  eatajTh  ;  yet  the  i>aticnt  does  not  resume  eating,  but 
lives  for  months  on  an  oet^isional  sip  of  tea  <u'  broth,  and  is  visited  by 
crowds  of  marvel-luvei-s,  to  Ik*  ciinonized  as  a  *'  fasting  girl.'^  The  proper 
place  for  such  a  child  is  the  asylum,  where  the  apparatus  employed  fur 
fiuxfd  feeding  with  digestible  and  assimilable  fotMl  w«iyld  so«5n  overcome 
the  starvation  and  the  delusioii  whieh  tirst  grew*  out  of  and  later  main- 
tained it. 

Much  intei-est  attaches  to  tlie  influence  of  intestinal  parasites  in  insanity. 
That  these  are  ajmiKtent  to  pivjvoke  a  variety  of  nervous  troubles,  such  M 
eclampsia,  epilepsy,  chorea,  hemiplegia,  and  paraplegia,  fs  admitted,  but  few 
authors  recognize  that  actual  insanity  may  thence  I'esult,  The  rapid  cure  of 
a  maniacal  delirium  after  the  expulsion  of  ascarides,  in  several  cases,  proves 
tliat  this  etiological  assignment  is  a  correct  one."  As  a  nde,  the  mentd 
disoixlers  thus  caused  are  of  an  acute  tyj>e  and  often  aAsor-iat<»d  with  echunp- 
sia.  Those  parasites  which  have  their  st^t  low  down  in  the  boH*el  or 
rectum,  such  as  the  oxyuris,  have  a  less  dirwt  relation  to  mental  diattirb- 
ance,  wheii,  as  in  not  a  few  cases,  they  provoke  masturbation,  eithier  by 

'  There  is  m*  justiBcHtion  f<ir  the  creation  of  a  special  oHnical  type,  "'AprosesM  nanlb," 
as  Giiye  {Allgemejne  Eeitschrifl  fiir  Paychinlrie,  1888,  p.  fjfl?)  clHim*.     Tlii*  vriter  seem* 
to  ignore  the  frequent  presencp  of  thickening  and  varicose  derelopmenti  of  the 
niucou-s  membntne  in  miwturbiitcira. 

'  Howev<>r,  am  should  be  tiiken  not  to  confound  the  result*  af  panuitic  irritAtion  i 
tht»8e  due  to  tht*  drug  employed  iu  removing  it. 
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the  sci-atching  of  the  anus  they  caiiac,  or  by  wandering  into  the  genital 
Lassage& 

Self-4ibusc  bmrs  such  intimate  relations  to  the  piXKhiction  and  clinical 

modification  of  mental  disease  iu  children,  that  it  requires  a  seimrate  eon- 

sideratiun,  togdher  witli  (lie  sjM'eial  form  uf  insanity  it  i-aust'-H  and  nKxlifies. 

Febrile  and  other  acute  disuitlers  sometimes  cause  iserious  and  tntnirable 

iDiHitiity,   usually   combined    with   more   or   leas   arrest  of   devek>pnient. 

This  reisult  is  most  apt  to  follow  when  some  moral  canse^  such  a.s  a  shock 

or  fright,  is  sujx'mdded.^     Anthui-s  attribute  from  ten   to  thirty  |>cr  cent. 

of  iufautile  insanity  to  the  acute  diseases  of  childhood,  the  overwlichuing 

majority  thereof  Iwing  setpiela?  of  the  exanthemata.     Excluding  those  cases 

f<jllowed  by  simjjle  imbecility,  amnesia,  aiihiLsia,  and  dementia,  the  writer 

liiids  but  seven  [xt  cent,  of  his  cases  to  be  attributable  to  tht^se  tuiisea. 

This  low  percentage  may  be  accounted  for  by  the  iact  that  the  writers  iig- 

iircs  do  nut  include  thost^  cases  which  terminate  fatally,  nor  those  ephemeral 

<leliria  which  sometimes  in  children  replace  malarial  attacks,  aud  which  are 

Ix'nign,  self-limiting,  aud  not  apt  to  fall  under  the  ken  of  the  alienist,  like 

the  more  seriuus  and   [jrotractcd  mental  eonifdications  *)f  tlie  paludal  dys- 

^*rasia,  which  may  attain  tlie  dcgi-ee  of  a  pseudo-cretinism. 

Aside  frfim  a  few  ciisci?  of  hallueinator\' delirium  complicating  [lertusfiis, 
"which   naturally  takes  the  form  of  precoixlial   terror,   it    is   scarlet    fever, 
njea^les,  typlund,  and  acute  articnlar  rheumatism  which  are  most  U)  be 
dreaded  in  i-efercuce  to  their  immediate  and  ivmote  mental  se<juclte.     It  is 
particularly  the  thinl  named  which  exerts  a  disastrous  effect  on  tlie  devel- 
oping mind.      The  bright  ciiild  becomes  a  laggard,  the  brilliant   memory 
eufi.-ebled  aud  obliterate*.!,  and  the  moral  nature  ai»pareutly  revolutiouizc^l. 
Tiiat   it  is  to  the  acute  disortler,  aud  to  nu  pn^lisposttton,  that  this  dire 
result  is  attributable,  is  prr»vctl  in  every  physician's  experience  with  families 
of  excellent  physical  aud  mental  hralth,  (d"  whom  the  single  didlard,  luna- 
tic, or  black  sheep  has  become  such  after  a  typhoid,  a  typhus,  or  a  smrla- 
tina.      It  is  not  yet  determine*]  whether  these  jvsvchical  results  are  due  to 
ihe  specific  disease-germ  and  its  direct  noxious  iuHuence  on  the  nerve-c^utres, 
or  are  pr^xluced   more  indiret^tly  by  the  profound  nutritive  disturbance. 
The  former  is,  however,  the  more  probable  hypothesis.     It  is,  in  the  writer's 
opinion,  biiuse<l  on  the  following  series  of  facts :  1st.  Analogous  affections, 
eiieh  as  the  progressive  fatal  supor  following  diphtheria,  are  aceonijtauied  by 
evidences  of  microixirasitic  invasion  of  the  nerve-centres.'     2d.  The  {xsy- 


1  A  distroMinp  cAse  of  this  kind  18  that  of  IjOUimi  W.,  demnn«trRlied  bj  the  writer 
\iefifr^  the  New  York  Neupolojjjioal  Society  (Ammcan  Journal  of  Neurolojcfv  and  Psychia- 
try, 1882,  vol.  i-  p.  502j.  She  discovered  h»^r  brother's  death  From  scarlHtiim  while  hi'nii^lf 
til  «>ti  th«>  ih:rd  dwy  After  lh«  outbreak  of  the  disoasti  in  her.  KpilcjUifonn  nttJifkfi  iind 
nmniHcul  fumr  flltemnted,  and  left  her  in  a.  dfiiv^iitcd  jstute,  in  which   she  ooiUiimaUy 

rrpeftted,  "  My  niimo  is  Louisa  W iind  Pnpn  W and  Mumma  W and  Buby 

W ,"     The  Miter  referred  to  the  dec<'ii,i*«il  hnithfir. 

•  Ltrtzerich,  of  Brunswick,  Germany,  in  the  vane  of  hi.'*  nwn  child,  found  the  [x>ri vas- 
cular and  pcriceilulur  spttces  of  the  cerebral  curii'x  .r  •\v(l<'d  wiili  iniorococci.    I  bnv«'  found 


i. 


1046 


TKBANTnr. 


chical  rosiilU  of  post-febrile  insanity  are  different  from  those  r»t]1ting 
simple  nutritive  distarbunee.  3d.  The  orgunie  nervous  disesi^^es  excppti«5ff 
ally  following  essential  and  exauthenmtons^  fever  are  UBually  raultiloiiilar/ 
and  indicate  the  operation  of  an  irritant  distinct  from  a  mere  deprivation 
of  nntriment. 

Nasse'  classifies  the  febrile  insanities  according  to  tlieir  period  of  de- 
velopment: A.  Coineiding  with  the  fever  as  to  time,  and  ranging  from 
delirinm  to  outspoken  insanity.  B.  Developing  as  an  apparent  continna* 
tion  of  the  spet'ifie  srmiatic  disorder,  S4i  that  a  true  wnvaleeoeoce  c«oiic4 
be  spoken  of.  This  is  often  assoeiated  with  hyperthermic  states.  C  De- 
veloping during  ct>n vales* •enee.  The  latter  group,  in  the  writer's  opioion, 
belong  to  a  different  vh^^  from  tlie  other  two ;  they  are  probably  merely 
aiiferaic  or  adynamic,  and  are  mmh  more  benign  in  character  and  prospect 
The  first  two  groups  are  more  impient  in  children,  the  third  is  more  ofteu 
found  in  adult.s. 

Of  moral  cause?,  fright  is  the  most  influential  in  producing  mental 
ai)erration, — as,  indent,  it  is  with  regard  to  the  neuroses  generally.  Its  frp- 
quent  rdle  as  an  important  accessory  factor  in  febrile  and  jK>st-febrile  infan- 
tile insanity  has  been  referred  to.  Indc|)endently  of  pomatio  complication!*, 
sudden  terror  seems  competent  to  uubalance  even  the  healthy  infantile  mind ; 
and  niutiy  mrirbid  fc-aiN,  inipi^nitive  conceptions  and  acts,  which  torttire  tlw 
individual  throughout  an  otherwise  healthy  career,  have  imqnestionably  their 
origin  in  the  earlier  |>criuds  of  life.  Anxious  mothers,  in  impressing  their 
young  with  eaotion  rc^rding  real  and  imaginary  dangers,  are  apt  also  lii 
impress  them  with  a  morbid  anxiety  anent  the  latter.  Ghost-stories  have 
lieen  resjxmsible  for  numerous  cases  of  neurotic  disoi"der,  and  sillv  Jokes 
perpetrated  by  thouglitless  adults  on  timid  children  have  prodticed  most 
serious  results  as  regards  their  mentality.  Lyssophobia  with  a  fatal  termi- 
nation counts  more  victims,  particularly  among  the  young,  than  real  nd»i<^.' 
The  somatic  signs  of  terror  and  fear  in  children  are  in  their  higher  gnwi^r^ 
evidences  of  a  serious  disturl>ance  of  innervation.  Restlessness,  repeHini: 
motions  to  strangers  and  even  parents,  tearing  off  of  the  clothing,  vague  de- 
stnictiveness,  are  accompanied  by  pallor,  cj'anosis,  diminution  af  oonscious- 

a  §imilar  condition  in  a  case  of  ery.«:ipe1as  with  ddiriutn,  and  one  ease  of  tnvattion  hjan 
mudintl&hd  iiiicTu-orgunisin  in  a  psiiient  dying  with  signs  of  dfUrium  ffrawr,  MmiiaI 
di'uj-Ucr  can  be  pruduceii  by  ciptM-i mental  inoculation  «if  the  brain  in  animali  witliiMa 
dt^inonstrable  organic  reactiun  of  that  origin  or  its  membranes  (MoUenhauer,  Joanulaf 
Nltvous  and  Mental  DistMisps,  Sf'pt«?ml*r,  181>0), 

*  IHultipk*  sclenisis  followinj^  vurinln,  soarbitina,  etc.,  according  to  WestpbaL 

*  Allgemeino  Zeitschrift  filr  Psyehintrie,  1870;  see  also  American  Joama]  of  N«^r«l- 
ogy  and  Psychiatry,  1883,  p.  2W1. 

^  A  dislinguiflhod  physician  of  N(^\v  York  City,  l)ein^  called  to  a  boj  agvd  drett  jrcw> 
ivh  •  hud  be*in  fricrhtfined  into  ly^-ojihobift  by  his  ivtnirjid^'s  imd  by  some  adult  p<r»orpa  iftd 
whu  alri'ady  pipsonted  Iiiryni^'^nl  spasnw,  t<dd  him  that  if  he  pn^eM  the  "crisb/'  piredk^cil 
lo  oofur  Ht  pxh'HIv  nino  o'clock^  he-  wniiUI  be  >jife.  The  Iviy  s  expcctiint  att«'ntii>n  thit*4^ 
rvted  to  th*:'  niimitp-hand  of  the  cluck,  ini^t't'ad  uf  tu  his  «>en!'i4li<>n»,  be  rw^'<n*»«rwj.  Xcvi 
the  WTiter  state  what  the  result  would  have  been  if  uuy  other  course  had  been  fi>IKi«M? 


I 


I2raAKITY. 


1047 


nt'ss,  ililatation  of  the  pupils,  and  tniTciiscMl  and  intermittent  lieart-action. 
Attacks  vf  thb  chamber  are  Bumftimes  at^campaiiied  by  diarrlKtvij  aud 
usually  followed  by  copious  diseharp:e8  of  urine  lyossessiii^  the  iiysterical 
eharactor.  lotereiirrerit  m  itli  (lie  disturbed  oouseifnisuess,  ioeoniprebeiwibly 
strange  acts  are  nuticwlj — meaningles.%  kugliter,  rhytluniL'al  sing-song,  and 
wild  explosions  of  passionate  attachment  to  the  parents  or  other  relatives, 
in  singular  contrast  with  the  pret«ding  and  ensuing  defensive  and  repelling 
acts  and  cries. 

Children  affected  with  organic  cardiac  disease  or  defect  are  particularly 
liable  to  these  distressing  results  of  fear  and  terror,  and  a  fatal  rt«ult  is 
exeeptit.fnally  ivc^jrded  in  cases  which  have  become  historical.  A  dis- 
tressing form  of  mental  aberration,  pai^or  nodurnus,  to  whieh  aim  healttiy 
cJiildren  are  liable,  has  been  in  several  of  thc«e  instances  the  apparent 
cause  of  dealii.  This  jwculiar  disturbance  may  Ix'  di^^pose*!  of  at  this 
point:  a  child,  as  the  i^esiilt  either  of  a  sudden  trighl,  or  uf  the  repr<»duc- 
tton  of  that  fright  in  the  tbrm  of  a  di*eam,  awakes  suddenly,  exhibits  the 
Higns  alivady  detailed,  and  after  fidl  return  of  ctjnsciousness  becomes  calm 
and  gix-s  to  slwp.  The  attacks  under  prof»er  dietetic  treatment  and  moral 
manigemeut  l>ecome  less  and  less  frequent  and  severe :  the  importance  of 
early  instituting  these  latter  Is  not  to  l>e  underrated,  for  in  the  author's 
ex|)erienw  two  cases  have  occurred  in  which  true  epilepsy  developed  from 
what  originally  was  a  simple  pavor  nodurnuti.^ 

Masturbation  is,  of  all  accessory  causes  of  mental  disoitler  in  children, 
the  one  whtjse  iufluenoe  is  most  readily  recognized,  althougii  a  small  minority 
of  writers  deny  altf)g*"tlier  its  power  for  doing  sueli  evil.*  The  classical 
writers  regarded  it  as  an  imjiortant  and  frtx[uent  etiological  factor.  Some 
attribute  as  high  as  twenty-five  j>er  cent,  of  all  cases  to  this  cause  (F^llinger). 
Luther  B<;11,  who  furnishes  one  of  the  earliest  and  best  pictures  of  this  con- 
dition, gives  as  its  leading  features  loss  of  self-respect^  a  mischievous,  dan- 
gerous disposition,  and  a  tendency  to  dementia.  Griesinger  adds  that  the 
majority  <if  cases  are  marked  by  a  profound  dulness  of  sentiment,  by  men- 
tal exhaustion,  and  by  religious  delusions^  with  hallucinations  of  hearing. 
What  the  writer  regaixls  as  the  typical  mastur]>atioual  psychtjsis  owurs 
between  the  thirteenth  and  the  twentieth  year.     In  younger  subjects  the 


'  In  one  caw  the  cbrld  bad  been  liberally  dosed  with  whifikey,— a  panncca,  a«  I  am  in- 
foFTned,  even  amonij  compuratively  well-educated  people  in  certain  districts  of  AUbania; 
in  the  othtT,  j^)s.*  dictt^tic  emira  w».'re  permitted  after  an  alumi  oet'asjcmed  by  a  lightning- 
stn>ke.  In  the  latter  tii>e  th«  patient  hiid  hcan  paychically  shwkt'd  only,  and  the  trana- 
forroatioti  to  a  true  epilepiiy  cMvurnxl  over  thr<?e  months  after  the  original  fright. 

*  1  Wlieve  b\it  a  singl*?  ««ne,  Mobia*,  who,  in  Schmidt's  .THhrbucber,  in  reviewing 
the  writer's  monoirniph  (Journal  r»f  Mental  Seinnce,  1887,  1888),  aswrt*  that  th»  vico 
never  causes  insanity!  It  U  hut  justice  to  ihi-s  distin^iished  netir'>lai»i«t  t  >  ndd  that  in 
making  this  statement  he  believed  himself  lu  vaic-e  the  opinion  nf  all  (iemmu  alientHt*^; 
and  tt  is  due  to  the  large  and  erudite  body  of  German  alienists  to  stale  that  Mobius 
labored  under  ii  tnisu<>neeption  oC  hia  representative  jicwition  when  be  indulged  in  thia 
pranunetasuento. 
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gymptoms  fouud  between  these  ages  are  seldom  devdoped,  the 
18  not  80  peculiarly  variable,  and  is  more  like  a  true  imbecility.  In  addi- 
tion, infantile  insane  masturbators  are  mure  liable  to  epileptiform  oDaiplica> 
tiong  and  blind  impulsive  outbursts  of  maniacal  fury.  Both  tbeae  featUKS 
are  characteristic  of  other  forms  of  insanity  in  the  very  youi^. 

The  progn.'ss  of  this  disoider  is  characteristically  variableu  Deadnotifv 
and  a;i^t^rtns8i  ve  tendencies  preponderate  at  some  periods,  depression,  anxiety, 
and  mental  and  physical  lethargy  at  others.  As  a  rule,  there  b  a  gradnal 
deterioration,  interrupted  by  abrupt  temporary  improvement  mnd  equally 
abrupt  descents,  attributable  to  ix'miasions  and  exacerbations  of  the  nnder- 
lying  vice.  These  more  rapid  changes  on  tlie  background  of  the  geoeial 
decline  mainly  involve  the  memory  and  the  moral  sense. 

The  variability  in  the  intensity  and  nature  of  the  symptoms  is  so  great 
as  to  be  notic^ible  even  within  the  confines  of  a  single  day.  The  boy  who 
rises  confused,  with  an  absent  expression,  or  listlessly  remains  in  bed,  may 
improve  as  tlie  day  advances,  and  be  vivacious,  intelligent,  and  active  ia 
the  afternoon.  This  is  attributable  to  the  direct  effect  of  single,  as  the 
more  pi*olonged  conditions  above  allijdc>d  to  are  to  serial,  excesses.  The 
act  is  more  apt  to  be  practised  during  the  night,  in  voluntary'  losses  to  ooour 
towanls  moriiiug,  and  tlie  effect  is  noticeable  on  rising.  .'Vs  the  flay  pn>- 
gresscs,  the  rfcufjerative  powers  of  the  youthful  organism  suooced  in  obli^ 
crating  tliese  immediate  effects.  As  long  as  these  efforts  of  struggling  nature 
are  noticeable,  recoveiy  is  possible,  provided  the  habit  and  its  immediate 
secjueloe  Ix;  cheiiked.  lu  the  later  periods  of  the  confirmed  disease,  in  these 
cases  where  the  habit  has  been  discontinued  because  of  impotence,  an  oppo- 
site condition,  of  sinister  import,  is  found  :  the  |>atient  awakens  compaiUp 
tively  bright  J  coherent,  and  active,  as  the  day  wanes  he  becomes  irritable 
and  silly  by  s|k  lis,  and  ia  the  evening  he  is  the  dement  of  the  evening  pre- 
vious. This  indicates  an  extreme  exhaustibility  of  the  nerN'oos  syatCD^ 
which,  rcfre.sh(xl  by  sleep,  is  not  sufficiently  so  to  bear  the  strain  of  coo* 
tiiniwl  etltirl,  thus  leading  to  an  anergic  stupor.* 

Besides  the  type  of  mental  disorder  to  which  the  name  masturbatiooal 
is  pro^ierly  jrivcn,  other  fiirnis  of  insanity  may  apj)ear  in  masturltating  chil- 
dren. Thus,  Hiinple  mania  and  melancholia  are  reported  to  have  thns 
occurred.  It  is  not,  however,  certain  that  delirious  episodes  of  other  dia- 
eases  and  maniaral  or  depressed  phases  of  hebcjilirenia  have  not  been  coo- 
fuuoded  therewith.  Iin|mrative  a>nceptious,  morbid  fears,  and  J(Aie  du 
dmde  are  frefpient  in  infantile  nia«^turbators,  and,  as  already  stated,  these 
conditions,  though  usually  noticed  only  in  more  advanced  life,  pn^bably 
owe  their  origin  to  ticiirotic  catises  opomting  in  childfiood  or  adole^^nce. 
lIyjMx;lK>ndria«d  and  jx'i-stK-utional  jmrauoia  in  a  crude  form  are  similarly 

*  In  Himple  re<-overable  stupor  a  similar  diurnal  change  ia  noted,  but  there  it  no  lft<- 
tiibtlity  or  iiilline.>««,  and  the  d«pr&*.sion  appears  at  a  Inter  tind  later  period  of  ituoccMirv  dftji 
imlil  flnwllj  it  reuses  to  recur. 
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detected  at  this  perioii  A  most  favorable  foi'ni  of  mental  cKs^tiirbanfo  Is 
simple  8tu|M)r/  whith  in  vouog  muisturbators  is  sometimes  assctciateil  with 
anxious  or  hy|K)chondriacal  states.  Over  ninety  per  cent,  of  this  class  of 
cases  recover,  in  the  writer's  expcrienrf. 

Few  [patients  sutlering  from  tlie  fiilly-develoiied  mastiirbational  psycho- 
sis recover.  The  moat  iavorable  outlook  is  in  those  cases  tii  which  it  is 
rapidly  pnxlutxxl  as  a  consequence  of  accumulated  excesses  extending  over 
a  brief  jTcrioil  of  time.  Reaction  of  a  favorable  kind  is  more  apt  to 
occur  under  tht'i>e  circumstances  than  where  the  nervous  system  becomes 
broken  dowu  by  sUiw  stages  and  by  rei>eated  or  long-ctmtinned  assaults. 
Often  it  is  a  question,  practically  speaking,  as  to  which  of  two  factors  does 
pi"ecede  the  other,— extinct  ion  of  sexual  desire  by  overstimulation^  or  de- 
mentia. The  supervention  of  a  stu[Xjrous  state*  through  the  intense  ex- 
haustion induceil  by  the  exct^ssi'S  wlilch  often  follow  the  ^' first  lesson"  in 
the  habit  may  prove  the  salvation  of  the  patient,  by  dirci'ting  attention  to 
the  vice  and  extinguishing  tlie  temptation  to  iiuhilge  in  it. 

Of  individual  symptoms  the  most  unfavorable  one  iu  a  prognostic 
resj)ect  is  a  loss  of  the  sense  of  shame'  As  long  as  sliame  is  present,  an 
incentive  to  control  the  habit  can  be  created,  provided  it  does  not  already 
exist  in  the  j>atient's  mind,  and  the  ability  to  it'frain  from  indulgence,  after 
the  serious  consequences  are  }>ointed  out  or  the  patient's  pride  is  called  into 
play,  is  the  most  efficient  guarantee  of 
recovery.     As  a  rule,  tlie  younger  tlie  Fio.  l. 

child  the  easier  is  it  to  check  tlie  liabit 
by  methods  purely  sujKirvisory  and  coer- 
cive.     It  is  in   older  hal/UtU'^  that  the 
Imbit  and  the  entailed  deterioration  are 
sometimes  arrested  because  temj^Kjrar}'  or 
lasting    impotency   enforces    cx>utiueiice. 
At  best,  re<x>verie9  under  thesf;  circum- 
stances are    but   imperfect.      More   fre* 
tjucntly  seminal   leakage,  diurnal  or  noc- 
turnal  emissions,   continue   the  damage 
nft<?r  pubc'rty.    For  this  reason,  the  prog- 
Kiosis  generally  b>ec(>mes  more  and  more 
4Benous  with  advancing  years. 

The  expression  *if  countenance  char- 
acteristic of  patients  who  iu  this  coudition  reach  the  period  of  puberty  and 
ooDtinuc  iu  it  is  well  illustrated  in  the  aca^jmpanying  wood-cut. 

The  morbid  anatomy  of  masturbatioual  insanity  is  unknown  as  far  as 


'  Not  to  be  confounded  with  deliisioniil  «tupor. 

'  Inaptly  called  "primary  J«rm*iiti!i"  by  «ome  English  writeri. 

•  Providiiific  alwuys  that  it  be  a  real  h^ta,  of  modesty  and  absence  of  oontritioOi  and  not 
an  afTfHrtiitinD,  unch  aa  maaturbalors  are  apt  to  indulge  in,  either  fnjtn  motives  of  bravado 
or  of  concealment. 
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the  iufantilc  j>Gri(>«l  h  wnoonifHl.  Tiiat  tlir'  nutrition  of  the  brain  ar 
spinal  eord  is  seriously  iniimii-ed  by  tliis  habit  is  not  alone  su|>jK)rt«j  by 
the  frequent  assoeiatiun  of  signs  of  so-called  eerebro-spinal  exhaustion  and 
irritation  with  the  mastiirbatioual  neurosis,  but  als*)  by  the  profound  neert>tic 
jmssive  bratu-ehanges  dis<-'overed  in  one  subject  suliering  from  its  nio^t 
aggravated  form,' 

The  treatment  of  this  form  of  mental  disorder  it  is  customary  to  rp^nl 
as  among  the  most  diffietilt  if  not  hojx'less  tasks  of  tlie  alienist.  T\w 
majority  of  those  who  have  iuteresteil  themselves  in  the  subject  are  ineliiM^i 
to  adopt  the  adage,  "onee  an  onanist,  always  an  onanist,"  or  to  fall  into 
the  still  moi-e  disastrous  error  of  regarding  marriage,  or  what  is  its  physio- 
logical equivalent  (if  a  sorry  moral  alteniative),  as  the  pauaeea  for  all  ma*- 
turljatory  disorders^  mental  as  well  as  physical.*  While  the  desirability  of 
permitting  tlie  sexual  organs  to  functionate  in  a  normal  instead  of  an  ftl»- 
normal  direction  in  precocious  individuals  is  evident,  yet  tJie  limits  of  thii 
work  confine  us  to  the  treatment  of  the  habit  in  those  who  have  not  posaed 
the  fourteenth  year.  This  may  Im?  briefly  epitoniiztxl  as  follows.  Id  inikiitar 
painful  corporal  punishment  should  follow  every  attempt  at  touching  the 
privates  or  executing  thigh-fnctton.^  To  no  other  ai^ument  is  so  young  a 
child  accessible,  and  its  effect  is  rapid  and  radical.  Nowhere  would  a  oer- 
tjiiu  kind  of  sentimentality  directed  against  coqwral  punishment  deserve 
the  atljective  foolish  so  much  as  if  exerted  in  such  a  case. 

In  child len  who  have  reached  the  period  when  the  sense  of  shame  be- 
comes developetl,  constant  observation  to  determine  the  frerpiency  and  ex- 
tent of  indnlgcnee  should  be  made.  No  false  accusation  should  be  risked 
as  a  venture.  By  such,  attention  might  become  directed  to  the  very  point 
it  is  so  desirable  not  to  call  u  child's  attention  to.  But  if  the  existence  of 
the  vice  become  estatblishinJ,  a  well-acted  performance  on  the  part  of  the 
parent  J  such  as  expi*essing  surprise  at  the  child's  bad  appearance  or  capri- 
cious appetite,  a  fi*cqueut  recurrcuce  to  the  same  topic  through  the  day,  and 
(jarticulaily  that  comparison  with  other  ehiklren*  which  arouses  emalailoD 


I 
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'  It  wtL';  particularly  the  lumbar  spinal  otrd  which  exhibited  i^eneral  atmphy  uid  Uk 
occipitul  lobes  of  the  cerebrum  which  show^^d  calcification  aad  lacunar  snftening  io  •?»- 
metriral  paU^h«g.     In  thi«  connection  the  eye-di»lurbance6  of  mwturbators  are  to  be  Vrntt 
id  iniiui :  concentric  limitiition  of  the  Held  of  vii^ion  is  found  in  adult  fiufTcren,  and 
porary  aiuLlyopiu  in  youlhful  habitutx, 

'  A  citeo  of  f  pil-ptiform  statut*  followed  by  a  condition  resembling  paretic  dentrntia 
recovered  fjxmi  thruugh  CA>ntinf:nee  in  a  yt>ulb  who  had  never  indul&^ed  in  artiftiial  i^'Jioal 
iicta,  but  wh<.>  had  unliniitt^  ucct^s.^  Id  th».'  oppioeite  »bx  at  ihn  a^e  of  thirt4y''n,  and 
where  cjiitiw  ut  ilcven  was  followt'd  by  senutml  losses  and  diabetes, — also  recovered  ham 
thn^jgh  continence, — teach  a  different  les^son.  It  is  bIso  to  be  borne  in  mind  by  \ii**m  who 
advise  illicit  intercourse  for  s<>-called  medical  reasonu,  that  the  sjiermntorrhnea  for  wlucb  it 
is  recommended  ie  ni)t  impnned  by  un  udded  gonorrhwa,  but  npt  to  bo  M^gTavatcd  thwobyi 

'  The  usual  ami,  fn^rn  its  signific«nee   being  misunderet^Jod,  most  occult  aad  bcoot 
most  dangerous  form  of  the  habit.     See  Journal  of  ^dental  Science,  /<x?.  eii. 

*  With  this  it  is  aBJ-umed  that  the  stnndnrds  of  conipiiri*<on  »hnll  not  be  the  verj'^  cbUdrRB 
from  whom  the  habit  may  tiuvu  bceti  acquired  by  iuiiUtion.     It  m  Mantega&za,  tb«  writtK 
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and  hence  introspeetion,  may  sufiioe  t<»  chock  the  habit  in  sensitive  an*! 
sensible  children,  whom  a  bin  tally  formulatt.'d  aecu  nation  wouhi  certainly 
confirm  in  tlie  bad  habit  from  the  very  jien'erseness  which  grows  out  of  it. 
Shoidd  these  iiidireet  and  diplomatic  measures  fail,  the  direct  aocusation 
niUBt  be  made,  ainl  made  by  a  straiiger,  preferably  the  physician,  still  per- 
mitting the  child  to  believe  that  its  jwireiita  are  kept  in  ignorance.  Thus 
we  appeal  to  that  last  i-emnaut  of  self-resjiect,  and  one  which  involves  a 
most  |>owerful  motive  for  self-restraint, — tlic  fL»ar  of  becomtnfc  an  object 
of  otntempt  in  its  own  household  and  of  h ising  the  contidenee  of  its  neai'est 
on  rarth.  Constant  olwervatiou  must  be  continued  at  every  sacrifice,  ami 
should  the  vice  be  Repeated,  a  threat  to  divulge  the  faft,  which  h  as  yi-t 
kept  a  8nppose<l  sei^ret  between  pliysician  and  child^  may  l)e  made,  but  if 
made  must  be  eseeuted,  and  mechanical  restmint  applied.  The  various 
forms  of  restraint  it  is  not  our  pur]x)se  to  discuss  in  full  here;  tliey  Mill 
vary  with  the  sex,  age,  and  character  of  the  child.  The  endlefts  sleeve  \s  ill 
sufHce  for  the  manual  performer.  Thigh-friction  can  be  piT'venti»d  In- 
leather  knee-«i]>s  held  ajiart  by  a  firm  woidcu  rod  conueeted  with  the 
knee-caps  by  ball-and-stK'kct  joints.  It  is  needless  to  add  that  any  knal 
source  of  irritation,  oxtfuria,  adherent  prepuce,  or  accunualated  ttmef/ma 
prwputialWf  should  be  inquired  into^  and,  if  discovered,  removed.^ 

Should  all  these  measures  fail,  and  what  is  known  as  "  psychical  onan- 
ism"— that  isj  the  ability  to  jirovoke  the  orga^^m  without  manipulation  or 
friction,  and,  woi'se  still,  witliout  erection — be  acquire<l,  there  is  no  other 
refuge  but  asylum  treatment.  Unfortunately,  we  have  in  this  land  as  yet 
DO  institutions  calculatc<l  fiu'  or  ci>miK'tent  to  treat  such  cases,  and  in  F>uro|)e 
there  is  but  a  single  institution,  the  "  Medical- Paedagogium*'  of  Gorlitz 
(Prussia),  whose  niedietil  directors  devote  attention  to  this  numei-ous  and 
sad  class  of  invalids. 

Another  form  of  mental  perversion  occurring  in  infancy  is  a  jieculiar 
form  of  moral  imbecility.  Morality  in  the  higher  s*^n&e  being  an  acquin^ 
ment  of  more  mature  life,  the  moral  insanity  of  children  docs  not  manife6l_ 
itself  .so  much  in  an  absence  of  that  moral  sense  which  is  regarded  as 


betioves,  who,  in  his  *'  Fislnlogla  dell'  Ainotv,"  i^ays  thut  if  an  inhabitant  of  aome  dttUnt 
planet  wore  to  visit,  iho  eanh  uudl  doj+L-ribe  the  VBriou*  living  forms  inhabiting  it,  be  coyld 
noi  fail  Ui  incorporate  the  itm*turbationH]  habit  as  a.  character  nf  oiir  race.  Wliile  his 
exagf?erHti'>n  is  oi>viou8  in  more  than  one  <Jirtx'tion>  yet  it  rnuflt  be  admitted  thwi  »ni<.n^ 
males  of  dvilized  nuM^s  the  habit  Ji*  friglitfiilly  cominon.  In  captivity  nude  moukfys-, 
elephants,  bt-ara,  and  other  animals  fre-iuently  tall  victinaa  to  self-abuse;  and  it  ap|K.'ats  thut 
civjlixfttion,  with  its  Hssfxjiated  artiliciHl  conditions,  is  responsible  for  the  great  preponder- 
ance of  thisi  injurious  habit  in  th»*  niiih"  of  our  own  species. 

'  The  ex  ay  t:  orated  eluims  made  by  authority  too  eminent  to  attack  lightly,  that 
pAmlyfiis,  imbecility^  and  epilepsy  could  be  rt*liev^  and  cured  by  retnoving  pr*'putial  ad- 
he»iiins,  have  lod  to  as  extreme  a  reaction.  No  doiilit  exists  ti><lay  that  ih**  claims  above 
■tated  were  baseil  on  R»'1f-d(*f<^ptlitn,  and  that  lh**y  were  scientifically  indefensible,  but  it  is 
not  the  less  true  that  tt  pruf'tund  intlu^^nce  for  t;o(Kl  run  be  exerted  on  the  development 
of  a  child,  meutiilly  as  well  as  physically,  by  remedying  rodunduney  or  odhe^iom  of  the 
pn'puce. 
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integral  of  normal  adnlt  mentality,  but  in  an  abs<>iioe  of  "good  natun* ;" 
the  child  does  not  exhibit  that  oj>eD  confidence  towartis  its  corapauions,  that 
joyous  caressing  of  its  parents  and  brethren,  that  sclf-forgetfulness  at  play, 
which  form  uoe  of  the  chief  charms  of  this  period  of  life.     In  infancy  c«>n- 

\iilsions  or  fainting-spells  ai*e  sometiDii^ 
nottdl ;  great  irritability,  jmrticiilarly  at 
dentition,  and  a  tendency  to  outbreak* 
of  fury,  with  violent  motor  acts,  such  aa 
butting  tlie  hc^l  against  otliers,  staiu|>- 
ing  on  the  floor,  are  obser\^ed,  of  such 
severity  as  (a  lead  to  the  apprehension 
(sometimes  justified)  that  a  convulsion 
may  close  tlie  8<«ne.  Such  children 
either  remain  cold-hearted  and  selfish, 
or,  in  addition,  become  actively  cnjel, 
delighting  in  torturing  animals,  destroy- 
ing whatever  gives  pleasure  to  others, 
and  after  the  third  year  may  develop 
premature  sexual  desires  leading  to  onan- 
ism, indecent  exhibitions,  and,  finally, 
toacNjmplii'ation  with  the  mental  results 
of  self-abuse  already  descril)ed-  Singu- 
lar impulses  are  occasionally  developed, 
usually  growing  out  of  an  extravagant  fondness  for  witnessing  some  act  of 
(iestructian  or  torture.  Pyromania  '  is  a  terra  applied  to  one  form  of  this 
impulse,  which  exhibits  itself  io  acts  of  incendiarism.  Maiming  and  cutting 
of  other  children,  even  to  the  point  of  murder,  is  the  form  taken  by  the 
morbid  impulse  in  others,  as  in  the  ("jse  of  the  Iwy  monster  Pomeroy.  The 
difficulty  of  estimating  the  i«ithologif:al  nature  of  such  impulses  and  the 
associated  "moral  color-blindness"  is  enhanced  by  the  fact  that  the  ortlinary 
intellectual  jxiwers  memory'  and  judgment,  %vhile  notably  affected  in  some 
of  these  children,  are  not  alone  unim]mire<l  in  others,  but  even  better  de- 
velojjed  than  iu  avemge  healthy  children.  However,  even  where  these 
faculties  remain  iutact,  as  the  child  grows  older  they  become  i^erverted  to 
subserve  the  ingenious  trickery  and  knavery  MMth  which  the  unfortunate 
being  carries  out  the  most  unprofitable  criminal  plans,  becomes  the  terror 
of  its  fellows,  tlie  bHe  noire  of  the  successive  st^ht^ols,  institutions,  and 
prisons  into  whiuh  it  drii^,  and  the  disgrace  of  its  family.  In  such  a  case 
crafty  dissimulation  enables  the  child  to  deceive  even  the  expert  observer, 
and  as  this  condition,  although  involving  the  fundamental  character,  is  not 
an  unvarying  one,  the  actual  appearance  and  ooriduct  of  the  subject  may 


A  anbject  of  moral  linbecUlty,  who  (it  the 
age  of  nine  yeiLrs  exhibited  greut  cruel  ty  lo 
hlH  brothers,  dialers,  ami  uioUnjr,  wiis  etiHity 
cowed  by  an  overbeariog^,  paranoiac  ruiticr, 
And  developed  ct>n»lderable  artSaUc,  calli- 
graphic, and  musical  ability. 


'  It  is  manifestly  imprf)per  to  ii.«cs  this  name,  vhieh  merely  designates  a  single  symptom 
and  a  einit^le  fortii  of  morbid  impulec,  as  a  term  designating  a  form  of  insanity.  Incondiary 
acta  noi  of  an  impulsive  nature  occur  with  other  fonm  of  mental  diaeaae,  and  ervo  in 
luJulU. 
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deceive  tho  alienist  and  criminal  jurist,  leading  the  former  to  regar*!  it  as 
having  rowiveiixl,  the  latter  to  consider  it  fitter  for  the  reformatory  than  for 
tlie  any  him,* 

Among  these  cases  of  "originar^  moral  imbecility*  there  are  many 
whirh  exhibit  a  teudeney  to  the  formation  of  dehisional  opinion  and  morbid 
prujtt'ts.  Nothing  is  more  ajmmon  in  this  field  of  the  alienist's  exjjerieace 
than  to  have  a  child,  precociously  bright  in  some  respects,  but  momlly  de- 
fective, and  the  cui'se  of  the  household  in  every  other,  pick  up  some  notion 
from  the  daily  jKipers  and  form  a  sentimental  attachment  to  some  particular 
person,  of  whom  it  is  as  extravagantly  fond  as  it  is  cruel  and  cold  to 
others.  In  eonuection  with  sueli  an  attachment,  sometimes  shown  to  a 
tfiachcr  or  ttt  a  neighboring  meehanic  or  official  jiei-sonage,  some  particular 
branch  of  learning,  or,  more  often,  of  mechanical  labor,  is  cultivated  by 
the  child.  If  a  healthy  emulation  can  be  excited  on  this  basis, — that  is, 
if  the  child  can  be  induced  to  excel  in  its  performances  in  order  to  please 
the  |XTsou  to  whom  it  has  formed  an  attachment, — a  channel  is  opened  for 
reclaiming  it. 

Usually  the  home  surroundings  of  children  organically  tainted  with 
moral  imlxvility,  jKiranoiae  tendencies,  and  mental  lethargy  are  of  a  most 
unhappy  character.  Numerous  cases  recur  in  the  annals  of  every  asylum 
f(jr  defective  children  and  for  the  insane  where  such  children  led  a  compara- 
tively healthful  and  useful  life  as  long  as  they  remained  at  the  iustitutioUy 
and  relapsed  at  home  owing  to  injudicious  management.  An  hysterical 
mother,  a  perverse  j)roj\vt-makiug  father,  or  both  parents  thwarting  each 
other,  are  not  calculated  to  combat  morbid  tendencies  inherent  in  the  in- 
fantile organism.  The  management,  control,  education,  and  civil  as  well 
as  criminal  comjietency  of  such  children  are  topics  which,  in  view  of  the 
approaching  problems  likely  to  grow  out  of  the  threatened  over-population 
of  our  large  cities,  if  not  of  the  country  at  large,  may  need  to  be  discussed 
from  other  than  strictly  medical  and  sentimental  points  of  view, 


'  The  writer  is  prepared  to  lay  thot  the  demoralizing  influence  of  iucb  a  child  on  other 
childwn  is  so  great  that,  if  the  prinei[>le  "  the  greatest  good  to  the  greatpst  number"  be 
niitdi'  the  l<^ftf3!inif  one  in  the  RRyluTna  for  idiotic  and  defective  children,  it  were  better  that 
one  incurable  unf-trtunnte  should  be  irapriaoned  for  life  in  a  common  juil  than  that  twenty 
curable  children  should  have  their  ctavi  jeopardized  by  being  compelled  to  associate  with  it 

"  The  writer  h  not  ncqiminted  with  nny  beUer  English  equivalent  for  the  word  origlnar^ 
M  uied  by  the  Qermam^  unless  it  be  our  fivmilitir  term  "  congenital." 


'  I  I  i  li  L  J    Tl 
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.kdomen,  iDAsrag«  of,  33S,  330. 

b«mttoiii  of  intellect,  452. 

blephwia,  A8. 

.bnormal  ftOWtomoMs  of  ret- 

io&I  blood -vesMU,  165. 
Abnurmaliti««,    o«rebrO'>piDii.t, 
1^^  couiiaLioD  of,  733. 

^^  kyiibatie  in,  734. 

^^f  rertebrn  iQ»  734. 

^^^         of   bn'in   and   oord  ftruc' 
f  tureft,  72S. 

^^^  lurgioal  trefttmeot  of, 

^H  T»rieti«8  o^  730. 

^^B|kbM«it,    oerebeitar,    operation 

^^V  wilh     opUo     Deuntie, 
f  1»1. 

L  c«reb«l,  493. 

^^m  <M.(U«9  of,  493. 

^^B  dflflniUoQ  of,  493. 

^^m  di«f  noBifl  of,  40.^,  &83. 
^^H  from      taberouUr 

^^B  moningltia,493. 

^^H  differential    diagnoals 

^^"  dniaage  of,  770, 

aUoiogy  of,  493. 
in    ear-lnflammatSona, 

3ft. 
loealiMlion     of,     494, 

769,  771. 
operation  for,  709. 
patbolo^  of,  493. 
progno<u  of,  494. 
lytDptomatolo^y       of, 

45*3. 
treatment  of,  494. 
witb    nptio     nearitijfi, 
Ittl. 
laobrymal,  73,  7(S. 
maatoid,  29.  3D. 
of  brain,  ditfereDtio.!  dlag- 
no«iB  of,  58.^. 
drainage  in,  770. 
locality    of,   494,   769, 

771. 
operation  for,  789. 
of  oomea,,  100,  107> 
of  ejeUd*,  56. 
of  laobrjmal  gland,  7U. 
pre-loohrymal,  7.'i. 
retrobulbar,  producing 

amanrodg,  222. 
Abeence  of  ejeUd«,  M. 
Abeorbent  dieinfecUnti,  S42. 
Achromatopcia,  hriterlcal,  970, 
987. 


Ackemiann  on  baailar  deformi- 
ties, 734. 
Acquired    raWqlar   dlMttae   of 
heart,     opbthalmoeoope     in, 
177. 
Aoute  bjdrooeplialnA,  447.    Sw 

llydr^cephaluft. 
Adenoid  naso-pbar7ng|ea1 

growth*    in    chronic    otitis 
media,  33,  37. 
Adherent     leaooma    following 

coroeal  ulcer,  80. 
Advancement  of  a  tendon  for 

atrabismus,  15<^, 
.fiatbetio  gymnaatiot,  303. 
Affeotion«  of  the  cilia  and  cili- 
ary border  of  the  eyelidi, 
62. 
of  the  eyelids.  50, 
Age  at  whioh  children  ihould 
be  sent  to  eobool,  345. 
in   relation  to  height  and 
weight  (boya),  283,  2»4, 
285. 
of     moral     reeponstbility, 

422,  424. 
of  paralytieM,  541. 
Agraphia    from     brain-tumar. 

563. 
Ailments  due  to  depressed  vital- 
ity, 343. 
Air  and  ezeroiae  for  the  very 
young,  2»l,  282. 
effect  of  impure,  on  obit' 

dren,  3B0. 
of  Bobool-rooma,  352,  377j 
378. 
Air-analyait,  Lange't  metbodt, 

390,  391,  393. 
Atrbag,  PoHtier'ii,  19,  20. 
Air-douche,  lU,  30. 
Atr-iupurititt0  in  lohooli,  853, 

a77. 
Air-motftture,  390. 
Alr-ooiaoning,  3U4. 

by  sewer-gaa,  415. 
Air-pollution  as  a  caoMof  ty- 
phoid, 394. 
in  KbooU,  352,  378. 
Air-inpply.     .SVr  Ventilation. 
Afr-te«Ur,  Wolpert'*,  3i«3. 

table  for  utiog,  393. 
Albinism,  the  eye  in,  lAO. 
Albumeni,  force-Talue  of,  291. 
Aleobol,  )(•  effeote  on  Inbor,  394. 
Alcoholic  amblyopia,  231. 
Alexia,  402. 
Aluminium  probe,  765. 
Ainaurosli  doo  to  quinine,  23«'>. 
bysterical,  9S8. 


Amaurosis  produced  by  erysip- 

elas,  222. 
Amaurotic  cut's  eye,  176. 
Amblyopia  due  to  tobaooo,  230. 
ex  anopp^ia,  137. 
from  aliuse  of  atoobol,  331. 
hysterical,  987. 
to  Brigbt's  disease.  211. 
periodic  or  transient,  223. 
with  «trabismns,  137. 
Amenorrboea    as    a    oauM    of 

nouro-retinitiji,  212. 
America^n  girls  compared  with 
European,  30V, 
sohool-seaU  and  desks,  3A0, 
3«1,  362. 
Ametropia,  oorrection  of,  138, 
effeets  of,  144. 
eye-strain  of,  relieved,  197. 
neglecte<i,  170. 
prognosis  of,  144. 
uiicorrecte*!.  144. 
varieties  of,  HO. 
Amherst  College,  light  gymnu- 

tic«  in,  370. 
Amyloid   degeneration  of   the 

cornea,  101. 
An»inia  aa  »  oause  of  head- 
aebe,  828. 
cerebral,    the    ophthalmo- 
scope in,  184. 
from    arsenical  poieontng, 

«u4. 
general,    retina  and   optic 

ncrTe  in,  18L 
in  areenioal  poisoning,  604. 
in  headache,  836. 
in  lead  poisoning,  621. 
maasage  in,  331. 
pathological  effeotJ  of,  on 
the     retina     and     optic 
nerve,  181. 
pernicious,  rerinaaud  optto 
nerve  in,  182. 
AnKStbetia,  detection  of.  455. 
from  cortical  paral  vsis,  567. 
hysterical,  067,  V82. 
muaeular,  define* I,  720. 
Anesthetics   in    brvt in -surgery, 

775. 
Analgesia,  hysterical,  982. 
Analysis  of  air,  S7S. 

Lange's  methods,  390, 
30 1,. 393. 
of  eaees  of  cerebral  palsieii, 

541. 
of  urine  for  lead,  CS4I. 
AnafftomoS'Tt!   of  retinal   blood- 
vessels, abnormul,  1<(5. 
Anelectrutonop,  455. 
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Anoncepbnlas.  728. 
Aneurism,  ccrebrkl,  529, 
iotracranial,  564. 

cBusmg  optic  neuritUi 

191. 
cffeotB  of,  on  the  ret- 
ina, 181. 
miliarj,  lending  to  c«rcbriil 

bemorrbape,  528. 
of    the    retina,    capillnrv, 

225,  notr, 
retinal,  181. 
Angina  peotoris,   maerage    in, 

830. 
Angioma  of  the  efaoroid,   174, 
183. 
of  the  eydid,  59. 
Angles  on    tbe  bote   of  Fkull, 

Aokermana'tf,  7r'i4,  7;{5. 
Anilio©  dyes,  poiaoning   from, 

599. 
Aniliue-poiBoning,  the  ere  Id, 

232. 
Aaimal  mecbanica,  261. 

motion,  2i54. 
Ankle-clonus  in  meDin2o-inTe« 
litfa,  049. 
production  of,  454, 469. 
Aokyloblepharon,  64. 
Aoomaliee  of  cornea.  congenU 
tat,  119. 
of     rettoal    blood-veswli, 
165. 
Anopbtbalmus,  120, 
Anterior     poliomyelitis.       Set 
Poll  a  111^"  eUt  is. 
stapbylomtii  following  pur- 
ulent ophthalmia,  81. 
Anthroporaetrj,  24  L 
mnnual  of,  250. 
Antlaeptio  bathing,  337. 

prooessea.  See  Disinfection, 
tue  of  beat,  337. 
Antwerp  civil  hospital,  411. 
Anxiety     a     came    of    feeble 

bealth,  347. 
Aortic  IntufBcicncy,  opbtbalmo- 
Boopio  aigns  of|  177. 
Aperients,  295. 
Aphasia,  4(^2. 
tttnxic,  569. 
from  br»in«tui»or,  663. 
from  cerebral  bemorrhige, 

638. 
motor,  5fl0. 
AphotiJB,  liyjterical,  981, 
Apoplectic  clot,  biatory  of,  531. 

cyst,  formation  of,  631. 
Apoplexy,    525.     See    Cerebral 
Hemorrhnge. 
of  tbe  new-irornii  483. 
Apparatus  f»r  gymnasticff,  370. 
for  regirtpfing    tbe   knee- 
jerk,  459. 
Appetite     of     eobool-chlldrca, 

34S. 
Apprentlceebip    of    dependent 

obildren,  432. 
Aran-Ducbenne   type  of   pro- 
grt^sire    musoular    atrophji 
822. 
Arch  of  palate  in  idiotr,  ll}27. 
Arches  ol  the  font,  263. 
Arous  iienili.*,  118, 
Areas  of  speech,  570. 
Argyll-RoberUon'a     operation 
for  ectropion,  152. 


Argyria,  eye-symptotns  in,  233. 
Arm-meaeurement0,  253,  254. 
Arsenic,  doecs  of,  601,  fiU8. 
effect  of,  on  tbe  skin,  601. 
elimination  of,  604. 
for'multiple  volerosia,  612. 
in  breast-milk,  604. 
in  hivbit-spasm,  802. 
in  the  tissues.  603,  605. 
limit  of  tolerance  of,  608. 
mnterinis  oontnining,  599. 
moderate  doses  of,  6U8. 
toxic  doses  of,  600,  606. 
Arsettie^eating  in  Styria,  601. 
Arsenical  poisoning,  599. 

acute,  606,  611,  613. 
anatomical       ap- 
pearaneee  after, 
603. 
aniline  dyee  In,  599. 
bibliography  of,  614. 
bone*  in,  604. 
bowels    in,    602,   606, 

610. 
eatuea  of,  599. 
deceptire     abatement 
of     symptoms     io, 
607. 
definition  of,  599. 
degenerative    changes 

in,  6«3. 
diagTir>!>i8  of,  611. 

acute  cases,  6tl. 
diuretica  io,  614. 
etiology  of,  599. 
©ye  in,  234. 
eyelids  in,  612. 
exoreiivna  in,  604. 
Fowler's  solution,  601. 
from   medicines,    600, 

606. 
from  moderate  dosage, 

608. 
green  tarlatan  in,  600. 
intestines  in,  602. 
iron  i!^esquioxido      in, 

613. 
kidneys  in,  603. 
literature  of,  614. 
liver  in,  60S. 
nerrouB     ay  stem     in, 

603,607,  610,  612. 
obscure  cases  of,  6u0. 
paralyses    from,    603, 

607,610.  612,  614. 
pathology  of,  60 i. 
pharynx  in,  610. 
prognosis  in,  613. 
■ceretions  in,  604. 
skin-disear«  from,  602, 

611. 
sources  of,  599,  609. 
stomach  in.  602.  604. 
susceptibility  to,  6(»1. 
symptoms  of,  60fi,  612. 
treftiment  of,  618. 
urine  in,  6(15. 
vinlet-powdercajca  of, 

602. 
wall-paper     in,     500, 
600,  AOS,  609. 
Arterial  blockage,  275,  279. 
plugging,     by     emboliim, 
532. 
by  thrombosis,  531. 
pulsation    of   the    retina, 
spontaneous,  166. 


Arteriflf  thromU'^Mj  of  tbe  r<t-| 

ina,  179. 
Arterio-rcnous  communieatioQ  ] 

in  retinal  blood -yessels,  166. 
Artery,  hyaloid,  persistentt  164,  ] 
166.  ' 

Artbrugryposis,  799.     See  Tet-J 

any. 
Artificial  eye,  157. 
Aat>pstB,  means  of,  337. 
Aseptic  bnthinjf,  ;!37. 
Asfipttcf,  chemtcal,  337. 
Aspergillus  of  the  rnr,  12. 
Aspiration    in    bydrucephaloiL  ] 

782. 
Associated  movements  after  in* 

fautile  hemiplegia,  538. 
AstigninrisD)  io  acbooI-chiIdren» 
369. 
correelion  of,  144. 
natare  of,  143. 
varieties  of,  144. 
with  myopia,  148. 
Asyluius,  4 IB. 
Asymmetry,  cranial,  In  cerebral  ' 
palsy.  541. 
facttil,   in    cerebral    palsy, 
541. 
Ataxia  defined,  720. 

family,  generic,  or  berrdi< 
tary,      7  J  6.  S^  , 

.\taxia,  Friedreich's,  j 
Friedreich's,  291,  716. 

age  as  a  factor  in,  71''l; 
anse»the«iB,   raufcolnr, 

in,  720. 
anotnniical  features  of, 

723. 
atnxingrams  in,  721. 
ataxic    symptoms    of, 

720. 
booea  in,  733. 
caeca  of,  "16,  732. 
causes  of,  717- 
cerebellnr      compliea* 

tions  in.  723. 
chamctcra  of,  716, 
clinical      peculiarities 

of,  724. 
conditions  leading  to, 

717. 
co-ordination  in,  720. 
definition  of,  716. 
diagnosis  of,  724.  J 

diathesis  in,  718. 
duration  of,  725. 
eaaential  characters  of, 

724. 
etiology  of,  717. 
exciting     causes     ol^ 

719. 
fragility  of  boaet  in, 

723. 
gait  in,  720. 
geography  of,  718. 
heredity  in,  717. 
historr  *>f,  7\n. 
incoordi  1.  no, 

itsreli^  mul- 

tipiv  ....     ...  ^U8. 

lesions  in,  72X. 
literature  of,  716,  Tl?.^ 
locomotor  disorderaJBi 

720. 
medulla  in,  724. 
motor  disiurbnnoM  Is* 
720. 
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^^^^^       1057       ^H 

AtHxU,  Pnedrtieb'i,  tntta^alnr 

Atbetoris,  previona  bUtory  ia, 

Auditory  tnici  of  bruin  toetttedf           ^^^^| 

■.nmstheaik  ia,  7l!0. 

987.  V:w. 

^^^M 

nuiti«9  of.  716. 

primary,  940. 

Aura,  rpileptic,  809.                               ^^^^H 

nutioimlity  in,  718. 

prodromes  of,  939. 

Aural  bygirne,  38.                                 ^^^^^fl 

^^                 over  -  {irmiuctirefless 

prognosis  io,  940. 

ut  dmf  children,  47.              ^^^H 

^^L                not  It  fiMtor  in,  718. 

Be«ond»ry.  937,  930. 

dcaf-mutca,  45.                 ^^^^^B 

^^^            par»1yflia  io,  720. 

apMuia  in,  9.10. 

Auricle,  absence  of,  4.                          ^^^^^H 

^^H            p«tholoj(i<»l   anAtomj 

sjmptomntic,  9-17,  9.19. 

^^^H 

^H                or,  723. 

itymptoms  of,  ti9. 

diaeasee                                          ^^^^^B 

^^H            pfttbologj  or^  T24. 

tu«4  in,  939. 

^^^^^B 

^^^P           pradivponnf  owisea  of, 

tremtment  of,  940. 

^^^^^fl 

^H 

types  of,  939. 

mnlfMrniatioos  of,  4,                       ^^^^^| 

^^H            prodri>miit*  of.  719. 

unilAter«l,  9.19. 

wound*                                               ^^^^H 

^^^B             prognowU  in,  725. 

varietiem  of,  939. 

Au»chuelx'a  tuchyftcope.  364.                ^^^^^fl 

^^^P            pulwrty  Aiiil,  71U. 

Atbletes,  pbyfical    defocta    of, 

Average  not  synonymous  with           ^^^^| 

^^V            rue  in, 

871. 

mean,                                                   ^^^^H 

^^H            reflexes  in,  720. 

Athlctifl  sporta  for  glrb,  298. 

Awkwardness    from    myotonia           ^^^^| 

^^H             Mnaory  rjmptoms  in. 

traifimK,  birtoric  oxamples 
nhowing  ite  henofiia,  277. 

congenita,  94^.                                   ^^^^^B 

^H 

Astio  ubildrvn,  tbe,  1028.                     ^^^H 

^^H            MX  or   patientfl  wilb. 

Atmo-'phcre.  normal,  .'.17^. 

^^^^H 

^H 

Atomieer.    ubm  of,    in    chronio 

^^^^^H 

^^H             Ktcial  eomlitiona  favor- 

di«eft>eft  of  the  middle  ear,  U5. 

^^^1 

^M                 ioK. 

Atrophkj?,  idlopiitbic  muacular, 

^^^^H 

^^^V            ■p«cch  in,  722. 

SI2. 

Baek,  WMknwi  ot,  0N>                     ^^^^B 

^^^B             ipinal  conl  in,  723. 

myopnthie.  812.    .SV*  Atro- 

Baokaebe mt  aobool,  S6t.                      ^^^H 

^^H             BUlir  staxin  in,  720. 

phies,  Frimary. 
primary  muaaular,  ft  13. 

Backward  children,  band'-trMD^           ^^^^H 

^^^B              atalic  difltarbnncea  in, 

^^^H 

^H 

elaMiflontion      of, 

development     not     idiocy,           ^^^^H 

^^^^             snipension     in     treat- 

812. 

^^^1 

^^H 

clinical    typed  of, 

intellect,  management    of,            ^^^^H 

^^^H             Bwnvini;  of   tb«   body 

812. 

^H 

^H 

kindflof.  812. 

Bacteria,       ebemioal       agents           ^^^^| 

^^^K            symiiUiina  of,  719. 

names  of,  812. 

mgainst,  337.                               ^^^^^B 

^^H           ■ynon jRi««  of.  7 1  ft. 

ffynonymc?i>f,8l2. 

destruction  of,  333.                       ^^^^^B 

^^^B            BjphiliR   ft   factor    in, 

types  of,  812.    Sef 

by  eell-aeCioa,  ^S^.                 ^^^^H 

^H 

a.lso  Prngresaive 

by                                          ^^^^H 

^^H            teninrr«m«nt  in,  713. 

Muscular  Atro- 

in blepharitis.                                 ^^^^H 

^^H            tflwioge  ID,  721. 

phy. 

in    pblyctonuUr   opbtttnl-          ^^^^| 

^^^H             Irsuiroiitiiiai  ma  a  factor 

Atrophy,    Erb'ii  juvenile   form 

^^^H 

^H 

of,  817.      See   Museular 

in  tear-nppnratus,  77.                     ^^^^| 

^^^B             treaiuii'nt  of,  725. 

Atrophy. 

Id    tubcriular   meningitis,           ^^^^^B 

^^r            wnlk  in.  720. 

VipomatnuA  mnoonlar,  B1.1. 

^^H 

from  (M^rticiil  pamlyjti*,  5fi7. 

luuscuiar.     Sw    Atroplii«>. 

of  purulent  nphtbalniia,  78.            ^^^^| 

generic,  or  hcrwiitjtry,  716, 

Muaeular   Atrophy,  and 

of  auppurativo  meningitis,           ^^^^^| 

iSVe  Friedreich's  A  tax  in. 

ProgroMire  Muscular 

^^H 

by*t«riciJ,  t»70. 

Atrophy. 

Bag    for  inflating  tbe  niddle                 ^^fl 

in  ebildren,  726. 

of  bulb  following  opbtbtiK 

eur.  19,  20.                                           ^^^H 

in  multiple  cerebro-npinal 

mia  neonatorum,  ^1. 

Balance  -  walking,      boriaoDtal            ^^^^| 

lelerosM,  49ft. 

of  muscles.     AVf  Musoalnr 

^^^H 

^^m     locomotor,      disoriiDinntcd 

Atrophy. 

Balance   of    munoular   tension,             ^^^^H 

^^^B                from  myelitic,  iV74. 

of  the  opric  nerve,  hered- 

2«tl-263.                                                      "^H 

^^B            ItB  relation  to  multiple 

itary,         subject  ire 

Balls,      extrnrtion     of,      fmm            ^^^H 

^^H                 »clero<ii9,  i»4. 

(lymptoras  of,  204. 

wouofts  of  bead,  764,  765.                 ^^^^| 

^V     0p**tio, 

color  -  perception     in, 

Bamlaging  tbe  eyes  eonderaiiedr           ^^^^H 

^^^       Biiitio.  in  tiiberculftf  mcnin- 

204. 

^^^M 

j^itis  AlVi. 

opbihnlmoaoope        in, 

Burkini;,  hysterical,  964,  971.              ^^^^H 

•4t*xiAi;mtni9     in     Fri(MJr«icb*< 

204. 

<<horea,  849.                                  ^^^^^H 

4i«ea«i«,  721. 

Atropine  for  corneal  ulcer,  109. 

Boitiil  fi'ucture  of  skull,  761.                ^^^^^H 

AtAJiio    parnplegin,  bereditarv, 

in      interstitial      keratitis, 

gnnfflia.  tumi>r8  of,  575.                ^^^^^B 

725. 

l!a. 

Basedow's    disciise.    9v>2.      S*e           ^^^^H 

■Atheroma  of  eyelid,  58. 

in  ophthnlmia  neonatornra, 

Exophlh-iltuio  Onttro.                            ^^^^^fl 

Alberumatoas  eyft  of  ey^row, 

84. 

BaM  of  brain,  tumurs  of,  ^82.               ^^^^H 

••, 

in  wounds  of  the  eye,  149. 

positions  in  exorcise,  904.             ^^^^^fl 

Alb«ta*l«,  937. 

AttenoHtion  of  vinneg.  334. 

Base-line,  Reid's,  771.                          ^^^H 

M  n  #ymptuin,  9^7. 

Attic,  cbronir  ptirulenoy  of,  10, 

Basilar     angles     in     ekull-de-           ^^^^H 

1             blbliogr«phy  of,  041. 

27.      SW  Tyinpiinum. 

^^^^1 

^^     bilitonil.  nv. 

of  the  ear,,  polypttf  in,  2.^. 

kyphosis,                                          ^^^^H 

^^b    eau»ea  nf,  9.t7. 

of  the  e«r  droni.  purulent 

meningitis  coexisting  with            ^^^^H 

^^    elii«««*  of,  «.'{9. 

disease  of,  ItS,  27. 

optic  neuritis,  lUU.                      ^^^^M 

deflniti-»n  <.f.  U.'i7. 

Attitude*.  fAulty,  .'{3.i.  :i56. 

Bathing.  294.                                           ^^^H 

diAgno<i:4  of.  U40. 

at  school,  .lis. 

aseptic,                                          ^^^^H 

etiology  of,  U,'»7. 

Auditory  appnralua  uf  a  child, 

^^^H 

fingers  in,  0.19. 

2. 

Beard   on    Iho   correlation    be-            ^^^^^| 

bJ«tory  of.  m. 

canal,  8. 

twecn  hrain-developinent  and           ^^^^^H 

kindi  af.  vrs». 

fracture        iorolring, 

body-dflvelnpmcnt.  27S,                      ^^^^^H 

Ittemttire  of,  941. 

761. 

Benutv  find  deformity,  relations           ^^^^^| 

pAthotogy  of.  988. 

defects,  lignificaooe  of,  40 1. 

^^^M 

Vol.  IV.-67 

^M 

BI^B 
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^^M 

^^^^^^^^B            Belgian     deiik     And     scat    for 

Blood-extrarntintioQs        within 

Brain,   cortical    arca«    of,    S6t, 

^^^^^^H 

the  eye,  traumatic,  i(>7. 

565. 

^^^^^^^^H            Belladonna       myelitift,  670. 

Blood-letting   in    acute   hydro- 

cyet of.  551. 

^^^^^^^^H            Be]lii<l»Dna  -  |joiifiui»infj;      rimu- 

cephalus,  470. 

.I'ouble,  729. 

^^^^^^^^H               Inted  hy  an<vn)cal  boieoniDg, 

Blood-pre«9ure  a  cnu!>e  uf  beta- 

dropsy  of  the,  466. 

^^^^^H 

orrhnge,  52t(. 

eohtnococcus  of,  55:t. 

^^^^^^H           Bell'B  paralysis,  804.     Ste  Pa> 

Blood-vo?ecl9,  aiuses  of  degen- 

finding and  extracting  bal- 

^^^^^^^^^B                               Fooiul, 

eration  in,  631. 

leti!  from,  765. 

^^^^^^^^1            Bicnfainancc,    Institutiona    de^ 

oilio-retifial,  ltl5. 

fo?tnl  and   infantile,  diffcr- 

^^^^^H 

disease  of,  leading  to  cere* 

eR<<«s     U-uiu     tlie     adall 

^^^^^^^^H           Bilious     headache, 

bml     hemorrhage,    52S, 

brain  in  pathology,  IM, 

^^^^^^^^H 

52tf, 

glioma  of,  p51. 

^^^^^^^^H            Bitlitigs  on  air-«up[)ly  for  cliil- 

retinal,  163. 

gliosarcoiua  of,  551. 

^^^^^^^^H 

increase  or  decrease  in 

gumma  of,  551,  554. 

^^^^^^^B           Billioge'js  formula  for  the  tbeo- 

the  number  of,  I6S. 

hernia   uf.    730.     S**   En- 

^^^^^^^^m                             velocity                 in 

thickening  of  the  walls 

cfphalocele,  and  FletDia 

^^^^^^^H                veutitatiou-Huo, 

uf,  166. 

Cerebri. 

^^^^^^^H            Birth,  premature,  trealmenl  of, 

Blowing  the  nose,  38. 

incUions  into,  778. 

^^^^^H 

Blows,  eSe<:ta  of,  upon  the  eye. 

infnniile,  funcliunaJ  p«ra- 

^^^^^^^P             Birtb-palfiies,  48A,  $35. 

I6fl. 

liaritics  of,  ^64. 

^^^^^^^V                      (lifcriminuted   fmin    polio- 

"RluecbiM."  535. 

1  n  fla  m  »i  n  ti  «n  of.    S*'  Cm- 

^^^^^^^^                          tnyolitis  nnteriar,  710. 

Blue  line,  f>:il.     Sre  also  L«ad> 

britis. 

^^^^^F                           due  to  intrncninial  beaior^ 

Line. 

Irritation*  of.  566. 

^^^^^H 

Board   of   Health    in    Illinuia, 

its  rolattwo  to  tb«  muscles, 

^^^^^H                            prognoKid  in,  bi(\,  547. 

405. 

277. 

^^^^^H                             truaimi-'Dt        548. 

Boarding-schools  for  boye  and 

lateral  view  uf,  573. 

^^^^^K.                   BiaulpbiiJeof  cKrboD  poisoning, 

for  girl H  oi'inpared,  '(73,  ■''74. 

Upooia  of.  554. 

^^^^■^ 

Boards    uf    Health,   duttea   of, 

roicroctpbalic,  1028. 

^^^^^^                    Bivalve  qieculum  for  nares,  34. 

403. 

motor  area.*  of,  504. 

^^^^^^^^^m             BleDuorrbii^a   uf    tlie  coiijuno- 

Routing,  1  mining  for,  295. 

myxoma  or,  654.               ^^^H 

^^^^^^^H 

'*  Body  brain-work,"  277. 

osteoma  of,  554.                ^^^H 

^^^^^^H             BlephtiHtis, 

Body,  laeasuremcnt  of.  L'41. 

papilloma  of,  554.            ^^^H 

^^^^^^Hp                      bacteria 

proportions  of,  242,  251. 

parjisitie  cyst  of,  553.              ^| 

^^^^^^^^B                         causes 

viewed    na   an    engine   for 

pimmmoma  of,  5M.                    H 

^^^^V^                        ileQDttioit 

uonverting      uieohauical 

rt'tooval    of     buHet     fmia,      ■ 

^^^^^H                            etiology  of, 

energy   inlo    luei-hnniaal 

1 

^^^^^H                            eyelatsbM 

force.  2if\K 

sarcoma  of,  &5I.                       ■ 

^^^^^H                             pe(liculi)«»,  5.i. 

Body-movomentf    in    walking, 

Bcleroats  uf,  736,  7.*i8.               ■ 

^^^^^P                             prognu«<i$  in,  b2. 

266. 

BcnaO' motor  centre*  111.  ^^      ■ 

^^^^^M 

Boiling,  disinfection  hv,  .^39. 

BCQwry-motor  arf<aiiof,  &4J.      " 

^^^^^B                            ayniptom)! 

Bone.     See  names  uf  llie  differ- 

syphilitic disease  of,  >^. 

^^^^^H                             tiynouymod  uf,  60. 

ent  hones. 

terntonia  of,  554. 

^^^^^^H                                treatment  uf,  53. 

replacetnent  of,  nfter  bead- 

trilobulAr.  72«. 

^^^^1 

operntions,  779, 
ropiaomnent   ol    frngniL'uts 

tiibiTcle  of,  its  palbolocj, 

^^^^^1 

552.                                 H 

^^^^^■^                             variettee  of^  £0,  51. 

in  the  ?kH!l,  777. 

its  seals.  5&I.                    ■ 

^^^^^^^^^ 

Bone-lt^ions  in  cerebral  paK'ties, 

visual  are«#  of,  566.                ^M 

^^^^^^^^K             filophnro-phimoBis,  fl&. 

*^-i. 

wiitLT    uu    tbe.   4ML     Sm   H 

^^^^^^^^H             Hlcpbnroplaiitic     upcrntion    uf 
^^^^^^^^B                 KiiJ<ner  dl'Artfia,  153. 

Booei  considered  as  lererv,  260. 

j|ydri>cr[th<ilus.                  ^M 

of  the  foot,  26.1. 

Brttin  b1)sc«9b.     .^V«  Ahecess  ef     ^M 

^^^^^^^^H             fikpbaroplnety,  151. 

Boric    aiMd    in    chronic    otitis 

Bmin.                                             B 

^^^^^^^H             Blepbaro.«paniii,  Ad,  801. 

media,  31. 

Brain-HfTcctiuDS  in  Inui-poison-      H 

^^^^^^H 

Boston  Free  lIo#pital,  411. 

ing,  627,  6:iU,  631.                        ■ 

^^^^^^^H            Blindniua  as  a  eympfom,  4^3. 

scarlet  fever  it),  4Q6. 

Brain-atrnphy,  lo<ial.     Sf*  V<^-     fl 

^^^^^^^^H                     due  to  the  jibu»e  of  quinine, 

Bowditch    on    phthiiiis    ntnung 

rencepbntus.                                    H 

^^^^^^H 

eohool-ehildreo,  353. 

Bruin-c»vitirs,  4S2.    S«*  Vortn-     H 

^^^^^^^^K                    fullowiDg  hemorrhage,  181, 

Bowditch'»  table  of  height  and 

cepiialu.".                               ^^^B 

^^^^^H 

weight  of  buyji,  285. 

Brain- changes  due  Ut  an  *t4^^^H 

^^^^^^^f                    followin]^  myopia,  368. 

table  of  height  and  weight 

ius  or  thfrnibus,  5JU.        ^^^^| 

^^^^^^^^^                      following  ophtbaituiii  neo- 

of  girli",  29». 

Brain                   ■■     reltevfid    a^^^ 

^^^^^H                                 nrittirutn,  82. 

Boxing  the  ears,  5,  15, 

ni.' 

^^^^^H                              following      scarlet      fever, 

Boys,  development  of,  283, 

Brain    .     .            ilitni  of,  Ul. 

^^^H 

Boys'  heights.  248,  385. 

iroro  emboliam  or  tkfOwW* 

^^^^^H                            from  b  rai  n  -  tumor,  659,  MU. 

school,  day's  work  in,  37.^. 

sis.  5^3. 

^^^^^B                                  idiots,  4&1. 

BrfidtV'rd.  Eng.,  hospital  at.  411. 

Brain -dc%'                      how     sf       ■ 

^^^^^H                             in  whooping-cough,  221. 

Brain,  ahnortnalilicis  of,   struc- 

1       tfc<f.l  1.;                     :7  7.                ■ 

^^^^^B^                              in  yellow  feror,  224, 

tural,  728.     iSce  Abnor* 

Brain  diseuL,   ,   ii     follow*      ■ 

^^f                                      of  hysteria,  214. 

oialities. 

ing.    bow    tlistiDgaJtfbei 

^^1                                       psvobicnl,  570, 

aheence  of,  728. 

from  primary  myofmlhf. 

^H                                        aimuUtcd,  2W,  U.H7. 

areas  of.  564,  565. 

821.                                          ■ 

^^M                             Blistera  in  iicuto  hyitn>oephnlus, 

blood-supply  of,  525. 

oonvuUiona  from,  MO.           H 

^^^_^ 

in  convulsions,  860. 

epileptoid  seisart*  dae  M»    ■ 
461.                                          ■ 

^^^^^ft                            in   tuberoutar    nieningitia, 

earcinuioH  of,  551. 

^^^H 

its  pathology,  553. 

ophthalmoscope  in,  lfv|.         fl 

^^^^H                    Blockage,  arteriiil,  275,  279. 

cholesteatoma  of,  554. 

Brain -electrodr,    for    hioallllM  ^| 
the  lesion  in  Tnnksonlw  ^p>  ^| 

^^^^^1                    Blood-current  during  exercise, 

oonctisflion    of.     ^e«   Coa» 

^^^K 

cuBjiun. 

lepsy,  70U.                            ^^^M 

^^H- 

^^ 

^^^^« 

^^^ 
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10.51)           H 

^^QtafB-hypertrophy       d  i  a  t  i  n- 
guished  from  hydrocephnltts, 

Brain-tumorfl  in  corpora  quad- 

Bridgeport  High  School,  vcnii-               ^^M 

rlgemin&,574. 

latidii  of,  :i82.  Htm,  H80.                          ^H 

|0:t2,  1034, 

in  cortex  o(  corobrai  bemi- 

Brigbt'a  di^^eatst*,  eye-ipiymptoms                 ^^H 

Bniio-l»ioaa  in  tubercular  men- 

dphcres,  5,il,  5rtl. 

of.  2110,  211.                              ^H 

iO|(itis,  61G. 

in  Lfura  i-'orcbri,  574, 

ophthnl(t]nB.copifl   feat-                ^^M 

^^Sniin-«brin1cagc    Ntnl     hy^lrn- 

ioBumuLa  in,  56ii. 

urt>  of,  2U8.                               ^H 

^^K     oepbnlus  ex  vacao,  4l>il),  47'J. 

in     tlie     Sylvian      QiMure, 

Brinaand's  apparatus  fur  regis-                 ^^H 

^^|)Brmiii  -  softening    <)ue    to    clr>l, 

571. 

Icring  (be  knee-jerk,  450.                      ^H 

^^             634. 

irrilntions  from,  50fl. 

Bruen*!!  centre,  lexion  of.  560.                    ^^M 

1                 local,  causes  of,  534. 

Jaokponian     epilepsy     in, 

Bromides,  ill  elTects  of,  lu.tl.                    ^H 

■                         (Hwr  of,  &3&. 

664. 

in     acute     hTdrocephnlui',                ^^| 

6r»in-subataDc«r  eompGnsatioa 

literature  of,  588. 

^1 

nfter  mnoTal  of,  7<i(l. 

loeal  «paemB  in,  564. 

in  eonv^ulaion».  540,  804.            ^^^^M 

htnia  •  aorf  ery,     <lrainAga     in. 

ayinptotna  of,  660. 

in  epilepfiy,  910.                         ^^^^^| 

761. 

looolitttlioa  of.  562. 

in  Itad-poi^joning,  632.               ^^^^^H 

ttie  of  the  cyrlometer   in. 

lucution  of,  572. 

awk  headaehc,  792.               ^^^^^| 

774 . 

mental    activity    in,    558, 

in  tetiinus,  933.                           ^^^^^| 

Brain-tumors,  551. 

.•162. 

Brorai^m,  bow  avoided.  010.            ^^^^H 

agraphia  in.  5(V3. 

niuiur  area  in,  5fi4, 

BruBh,  l>r.  E.  N.,  on  idiocy  and              ^^H 

aphasia  in.  6f»3. 

i»f  nnturiiir  ccntnil   eonvo- 

imbecility,  1€tO.                                        ^H 

auxia  in,  5SU. 

)ali(9n«.  5tKL 

Brush,  trephine-,  752.                               ^^M 

atrophy  of  optic  tierve  tU, 

of      fruutnl     oonvolulion?, 

Bullets,     eztraotioD     of,     from                ^^M 

55B. 

562. 

head  wounds,  764,  765.                         ^^M 

baial,  592. 

of  medulla.  576. 

Bupbtlialmos,  IIH,                                        ^H 

ganglia  in,  572. 

of  occipital  lobe,  560. 

Burnett,    Dr.    Clinrire    H.,   on               ^^M 

^^B           biblit»graphy  uf,  588. 

of  paracentrMl  Uibule,  562. 

divenses  of  ibe   enr  in   ehil-                ^^| 

^^H         blinilnoss  in,  55U. 

of  parietal  lube,  568. 

dren,                                                          ^^| 

^H         caM«    of,    5Aa,    5«7.    672, 

of  pons,  576. 

Burning  uf  Mhool -houses,  37(^.                ^^| 

^H             576,  577-57U,  581,  582. 

uf  ptraleriDr  central  conro- 

Bump,  cuQvulaiuns  frr>m,  878.                   ^^M 

^^H         catis«*  bf,  555. 

lutions,  6fi:i. 

Byen",  0r.  J.   W.,  un  nropbr-                ^^M 
Inxis  of  disease  in  etitldnn,               ^H 

^^^          Mntral,  casca  of,  567. 

of  temporo-spbenuidul  lobe. 

1                cerebellar,  551,  559,  5«]. 

671. 

^H 

^^^                  ataxia  in,  580. 

operation  for,  586,  774. 

^^^^M 

^^L               gait  in,  680. 

uptiLj  neuriiiiiii),  55U. 

^^^H 

^^Hl               operation*  for,  587. 

pain  in.  557. 

^^^^^1 

^^^                  tyroptom*  of,  670. 

pii|jiiliti!i  in,  550. 

Calculus,  lAchryntkil,  72,                   ^^^^H 

r                ehaogej  uf  <ii«p()Biti*tD   in. 

pnruty^ijH  fmm,  567,  671. 

Calendula  in  chronic  otitic  me-        ^^^^H 

^^              558. 

parapbaiiia  from,  571. 

^^^H 

^^^        obokod  disk  in,  559. 

progiiotiia  in,  685. 

Calf-iuuvolr^   of  children,  25.%             ^^M 

^^m         collateral  cITects  of,  554. 

proportion  of  cn'oe  «ii»table 

^H 

^^B         eonvaleions  io,  558. 

for  extirpatiun,  587. 

CulistbenitM  in  Rcboolfl,  ,360.                       ^^M 

^^P         cortical,  6AI,  :>62. 

pulBC  in,  5f>t1. 

Cnkimel    in  ucute  hydrocephn-               ^^M 

^^H                  cymptoms  of,  562. 

rending  in,  560. 

^H 

1                 crania)  nervea  in,  570. 

reflexes  in,  577. 

Calves     uf     legs,    eoinparalive               ^^M 

L                crying  in,  558. 

removal  of,  586. 

measurements  of,  25.S,  noir,                   ^^M 

^^^         death  from,  566. 

reopiraliun  in,  6<1U. 

Cuiial,  auditory,  8.                                      ^^M 

^^H         dementia  in,  550,  5fi2. 

petx  in.  556. 

of  rioqnet,  persistent.  Ki4.               ^^M 

^^H        diagnociis    from    brain -ab- 

situation  of,  583. 

CtfualicuH,  anomalies  of,  71*                     ^^| 

^^B                   nctM,  583. 

;lA(if>lic«  of,  551. 

Canaliculus,  lachrymal,  slitting              ^^| 

^^H               from   chronic    bydro- 

tturgicnl  treatment  of,  586. 

^B 

^^^B                    cephalus,    584. 

ayuiptoma  uf,  557. 

stricture  of,  75.                            ^H 

^^^1                from   muUiplf;   nclero- 

in    frontal    lobar    in- 

surgical  operation B  on,  151.              ^^M 

^^m 

vulveuitjtiL,  5G2. 

Canon  of  Caru«,  240.                          ^^^^M 

^^^B                from  tuberflolar  men- 

syneone  in.  56t^ 
eyphilitic,     treatment     of, 

of  Polvklcitos,  24,'l,  244.            ^^^H 

^^H                   ingitis,  584. 

Story,  24  G.                                ^^^H 

^^H               of   ea««8   inrolving    a. 

.^85. 

Cantupgalli,  881.                                 ^^^H 

^^^m                    parieUl  lobe.  5^8. 

tAhIo  of.  551. 

Capacity  for  crime,  422.                    ^^^^| 

^■^               of  exiatenot*  of,  583. 

tablo  showing  sex  in,  550. 

Capillurj  aneurism  uf  the  ret-        ^^^^| 

of  variety  of,  683. 

retnper  in,  558, 

ina,  225,  wte.                                         ^^H 

differential    diagnosis     of, 

treatment  of,  5K5,  774. 

Car  bo  hydrate  diet,  202.                               ^H 

hm. 

after     operation     for, 

Carbo-hydrates  work -producers               ^^M 

diufKiiiilion  in,  668. 

780. 

as    well    aa    beol-producers,               ^H 

effect*  of,  554. 

Tarieties  of,  65]. 

^M 

etvuclcilion  of,  778. 

v»ii!eul»rity  of  580. 

Carbolic  acid  as  a  disinfectant,                ^^M 

epiiepjy  in,  5(i3,  564. 

vertigo  in,  5fiti,  577. 

^M 

^^^^^Minlogy  of,  555. 

vomiting  in,  5.70. 

Carbon  bisulphide,  eye-troubles               ^^M 

^^^■Phstirpatiun    of.    668,    $86. 

wo^d•bliodn^sa  in,  6tt9. 

due  to,  234,                                             ^M 

word-deafne^H  in,  560,  571. 

Carbonaceous  foodit,  202.                             ^^| 

eyo.*ymptoni«  of,  650. 

Brain  -  work     compAred     with 

Carbonic  acid  expiroJ  by  chil-               ^^M 

fever  in,  SCO, 

mujwle-work,  278. 

dreu,  370.                                    ^H 

generrtl  pymploro*.  of,  657. 

Brnin-woandi*,    gunshot.      S«0 

in  air.  how  estimated,               ^H 

hfitdMche  in.  557. 

Wound*,  Gunshot. 

.<tOU-.'t04.                                   ^H 

beininnri[)Mi)i  In,  5flO,  670. 

Broaknge  of  retina,  107. 

poisoning^  .377.                             ^H 

heidorrhAgo     during      re- 

Brenk-down  of  boalth  at  school, 

Carcinoma  of  brain,  seats  of,              ^H 

in<n-ii)  <if,  777. 

350,  .1.V2. 

^M 

in  bnaal  ganglia,  dingno«is 

Brea«t-inilk.  nrKenio  in,  6IU. 

of  skull,  767.     ^ee  Mallg-               ^M 

of,  574. 

Breathing  during  exercise,  275. 

uant  lirowtbs.                               ^^M 
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Cnrdinc  ftiraulnnt^  In  tubrrcu- 

lar  munitij^iliii,  ^2'i, 
Cftried  of  p<?troud  bnofi,  4. 

of  <piaal  eolumiir  mvningo- 
luyditiA  fruii), 
6I.S. 
myalitiB  in,  645. 
St«  Meningo- 
Myelitis. 
Carpo-pp<]ii)    frposuj,   )i>V2.       See 

T«Uny. 
Carroll'n        rooiiiflL'utian        of 

Lange's  air-tOE>t,  SV'i, 
Cntalopiij,  iML 

anAtomicnl  foataro*  \n,  013. 
artifioiul,  942. 
attiLckd  of,  043. 
d»use«  of,  9i2. 
detinilion  of,  941. 
diugn'jsia  of,  944. 
etiology  i>f,  «42. 
history  of,  U4I. 
bypnotio,  942,  043,  878. 
Iiy^tmcii),  978. 
induceri,  942. 
metlienlion  in,  944. 
tjmul  «jf,  IM3. 
pAtholo^  nf,  042. 
pro^no»M  of,  ill  1 4. 
■|»otitiineou8,  942. 
fymptoinntolojiiy  of,  943^. 
IrL'nlUKMit  of,  yU, 
CatMinoiiiul  period.  (Isnngera  of, 
SOO. 
hygiene  of  the,  300. 
re«t  duriag  the,  300. 
Cataract,  127. 

•ctiuired,  131. 

iBnueUar,  132. 
anterior  c»psul«r,  129. 
pulnr,  120. 

{acquired),  133. 
ftxinl.  12'.^. 
eapauliir,  \S'i, 
oaueea  of,  I'AU. 

acquired,  131. 
Iniofllar,  132. 
oentral  aonj;cnitnl,  128. 
coriiplpte  cimjcunilivl,  128. 
conjreuit&l,  I^S. 
L't-ntml,  12S. 
intimbrnnoufl,  131. 
pcirstvrior  polar,  130. 
diii};hu:4ta  of,  128. 
di^civ^aiun  of,  [bi. 
(jtiology  of,  130. 
fahe,  I  XL 
fluid,  VM. 

hard  acquired  total,  l.Tl. 
inauiujileto  conguaitiil,  13S. 
iridectomy  far,  130, 
JftcteoiiF,  ].'{]. 
lAincllar,  t2'J. 

aoqutred,  132. 
itH     a^sociution     with 
conrulsionn,  888. 
meiiibraimceout*,  131. 
milky,  1.11. 
Morgngnian,  131. 
nopilling  of,  155. 
operiition  for,  I.S&. 
partiiil  ooQgonitar,  128, 129. 
perinuelcuir,  i:^2. 
pohir,  129,  i;tri,   133. 
pofterior  polfir,  130,  133. 
pnDotiitc,  121). 
pyramidal,  129. 


Catoraat,  pyramidal,   fullowing 
Corueal  uloer,  80. 
foft  acquired  total,  131. 
«puriuui,  IH.'i, 
K«ltutc,  12V. 
traumatic,  132. 
treatment  of,  130. 

traumatic,  132. 
tme,  133. 
varieti«««f,  12*. 

of  acquired.  131. 
soDular,  12'.^. 

{acquired),  132. 
Catarrh,  na«al,  dulneis^  nf  mind 
asfoci:iled  with,  1014, 
vaginal,  Tarictiea  uf,  444. 
Catarrh -•nuS»    to    be   avoided, 

38. 
Catarrhal  iMDigunotivitif,  80. 
ophtbalmiii,  8.'>.     ^>lf  Oph- 
tlinlmifi,  Maou-puruI<!nt. 
Caie1eotrotono«,  456. 
Catgut   drainage  in   bmin-sar* 
ger.v,  7«il. 
of  tr«"|>hiiie- wound, 757, 
Cathartics  in  acute  hydrwepb- 

afus,  470. 
Cat'fl  eye,  amaarntic,  1 75. 
Cauda  equina  in  imeningo-mye- 

litis,  A52. 
Causation  of  disease,  333. 
Cauterization  in  spinal  disetusos, 

(178. 
Cavitiuin  brain-subitnnee,  482. 

iSee  Porenccphalus. 
Cell-action   iu    preventlug  dia- 

cns«.  335. 
Cellar-air  objectionable,  380. 
Cellar-moist ur«,  CTiln  of,  375, 
Cellar-plan  showing  a  cottibinc<l 
beating  and  ventilating  sp- 
]karatu0,  3H3. 
Cellars,  caoatruotion  of,  39<l. 
Cellular     elementtji      deetroyctl 

during  exercise,  274. 
CellDliti»of  orbit,  12H. 
Central    magnitude   in  antbro- 

pomclry,  247. 
Centres,  exoito-motor,  8(14. 
iobibitory,  860,  861,  864. 
0cn?o-niotor.  860. 
C^fphalalgie  aeolairo,  349. 
Cerebellar  abscess,  operation  for, 
770. 
with     optic     oettritis, 

im. 

ataxia,  580. 

diagnoi^is  of,  580. 
disease,  case*  of,  581, 
tatnora,  aperations  for,  587. 

coaes  of,  581,  582. 
vertigo,  680. 
Cerebral   abeecas,   bibliography 
of,    494.      Hee    Ab- 

tCMSr. 

oocurrenee     nf,     with 

ocuro-rclintlis,   IVl. 

ftneeinia,    the    ophtbaltno- 

Mope  in,   184. 
and  uiuscolnr  force,  corre- 
lation of,  278. 
aneurism.  .^211. 
cortex,  functions  of,  561. 

tumors  of,  561. 
croup,  -SHI. 

degeneration  due  to  embo* 
lism  or  thrombuais,  534. 


Cerebral     disc*****    opbtbalniv 
•cope  in,  158, 
headaches,  83H. 
betnorrbagc,  &t&. 

age  of   pftticatJ  •Itb. 

629. 
apbavia  fruta,  M8. 
a»^«x*iBt«Ki    movMiNli 

.  iSV. 
eii 

cau  ,    -!l,  529. 

«loi  after,  d3L 
oontmctaresa  f  t«r,  k19, 

54U. 
oonvat^inns  with.  530. 
direct  cau;r«  of,  »». 
etiol.'gy  ••f.  52rt,  52«. 
beart-di<«a.««a        a«4, 

530. 
hemiplegia  (mm,  530, 
iuffctiuus  dtsatMl 

le*<lmg  to,  M«. 
kidney-disesuM        fa, 

530. 
locality  or«  i59. 
opbtbalmoacopla  feat* 

ure<  i.f,  |S4. 
paralytt*  in,  5^0.  ot7, 
ieikt  .it,  52y. 
strnbisutus  from,  538. 
cymplomtf  ot,  M*. 
•yphilitta    origia 

531.  _ 

traeiivg*  of  aasooiatwl 

iiiOT«fB«ota       alter, 

539. 
tmamatic,  527,  5.'ii. 
hernia,  730.     See  £n«^ib- 
nlocelo  and  Heraia  Cere- 
bri. 
bypcrsDmia,       oplttballM* 

scopie  faatorea  of,  Hi. 
palsiea,  479. 

ife  of   paticnta  witii, 

480,  541. 
aaaiysis  of    oases   <>f. 

541. 
aaatomioaJ  fcatares  of, 

480. 
aphaaia  after.  53^. 
bibUi.grnphT    of,    4ri>, 

4S'.>. 
caun»  of,  4>0.  530. 
eoma     in,     4$Jl,    S37, 

547.  548. 
eoo)  pared    with   pollo- 

my  el  Ills      attteriof, 

7«8. 
oodtraaiMrea    io,    48A, 

539,  549. 
convutriotia     iti,     48i, 

486,  536,  537.  54S. 
oortiral  Iwiiin*  in.  54.X 
•ranial  aayiiin»«4r7  ta, 

541. 

d.i  K. 

dii*6..--.. .,  -U. 

of     tbc     aeat    sT 
tasino,  >44. 
dtfef»ntial    ^acoeri* 

of,  &4<. 
diplegia  in.  54 1. 
dne     to     heutorrbei:!, 

530. 
eneephalitis  in.  48). 
cungenifal,  4S2. 
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1          Cerebral  p*lf>i«i,  «t>ilep«7  with, 

Cerebro-epioal   fever    diaoritoi- 

Chorea,  S4Q.                                               ^H 

I                            487, 640. 

naiad  from  niyditia,  072. 

anatomi{<a]  fcaturea  uf,  845.          ^^^^| 

L                       vliulagj  of,  4S0. 

meaiQgiti«      fuJIowed     by 

areenio  in,  854.                            ^^^^| 

1                        r«oe  in,  486,  637,  541. 

deafuesc,  4U,  4il 

awkwardbttaa  in,  848,  849.           ^^^H 

^^^B                laiuilL^iu  io,  488. 

opbthuluiuaoupio  feat- 

barking io,                                 ^^^H 

^^^V               from  onibulitfui,  532. 

ures  of,  lU-l. 

bathiug  iu,  b5rf.                          ^^^H 

^^^P              tram     tijtlrotwplwluaj 

eclGruaiii,      multiple,      495. 

^^^H 

^K 

istt  S43lerodi«. 

braiii  in,  8+8.                                        ^^| 

^^^             froia   intraersjiial   tu- 

Cerebrum,  absonce  uf,  72S. 

brumiduii  in,  854.                                    ^^| 

^^B 

CoruiucDt  6,  7,  11. 

ciirdiiio  di»caao  \u,  844, 850.                 ^^M 

^^B               from   meaiagUU,  487, 

iu  obronic  otitis  media,  32. 

cauAee  of,  840.                                         ^H 

^^m 

removal  of,  12. 

cerebrul  origin  of,  847.                  ^^^^H 

^^K              rrritiiiiiyelitt»,487,48a. 

CeesptMila^  diitlnfection  of,  .^42. 

ehtoral  in,                                    ^^^^^H 

^^^H                from  llirouit>u«i«,  b',iO< 

Cbair  fur  pupils  at  sclioul,  J5U, 

cbruuic,  85U,  851.                        ^^^^| 

^^H              froui  triui»vc>rB«  ihjtqU- 

;iO^^,  3 (J I. 

cimicifugii  in,  H55.                         ^^^^^H 

^H 

ribbed,  iu  gymniutios,  312, 

cUwatu                                             ^^^^H 

^^H              from  tubular  meDiagi' 

ai:i. 

complicutiuiiit  of,  HJO,                  ^^^^^H 

^^m 

tuu  hiufa,  305. 

congenital,  ^41.                            ^^^^^| 

^^H              Ot>tUio  wtlmU  in,  HI, 

^^^B              beb«tuile  in,  48 H. 

CbalaiioQ,  it  I. 

cuDvulsioua  with,  B51.                ^^^^^| 

Chartol's   discaH'.    4B5,        St« 

delinition  of,  M4U.                           ^^^H 

^^V              favtuiple^o,   A30,   537, 

iScleroeia,  Multiple. 

deglutition  in,  84V.                       ^^^^H 

^H 

Cltarity  institutiimH,  419. 

deiucntiit.  after,  850.                     ^^^^H 

^^^B                b«tDarrh»gio,    ditigao- 

Chart  of  personal  and  family 

diagooaia  of,  852.                          ^^^^H 

^^^ 

history,  2Stt. 

diet  in,                                         ^^^H 

^^^K               history  uf.  474. 

Cliflmioal  ajiepsiti,  337. 

digitalis  in,  855.                            ^^^^| 

^^H               idiocy   rullwwinj;,   5ll, 

diAinfectiod,  33U. 

diatinguifbod    from    atbe-                ^^M 

^^P 

exauiiuutiun   uf  nrine  for 

to!iii>,  U4a.                                  ^H 

^^^H               I«pt»04!phalu8  in,  541. 

lead,  041. 

from  oiiileptiform  oon-                 ^^M 

^^^^              lestuiM  in,  480,  biS. 

Cbemueis   uf    the  oonjunoliva, 

vubiuuH,  8J2.                            ^^M 

^^M              literature  itf,  471),  4.SI}. 

lai. 

from     multiple     sole-                ^^M 

^^^B               luoalitiDg      Bjrmptwiui 

CLe»t,  lun^sngo  of,  327. 

roait,  6U9.                                  ^H 

^^K 

luubility  uf.  253. 

do^a  with,  847.                                      ^H 

^^^H              iuiM)n>cephaIu«  in,  ^11. 

Cbeei^efeots  of  the  young,  371. 

doubtful  jiiilbology  of,  847.                 ^^M 

^^^H              meningcul  ctL^e:t,  514, 

CheBt-davaiuptnentourreoUKl  by 

dua  *o  i'^ustrain,  145.                  ^^^^^| 

^^H                     l«ftiona  in,  54^. 

train  in)?,  371. 

dunttion  of,  851,  853.                  ^^^^M 

^^H             niiaroc«{^balaaia,  541. 

Cbvitl-cxpiAOsiuD  during  various 

cmbulituj  in,  S46,                         ^^^^^| 

^^^B             motor    vympComi    of, 

act«  uad  in  vnriuaa  ponitioiiR, 

eserciae  in^  853.                           ^^^^^| 

^H                  48«,  biS, 

275. 

exhaustion  from,  843.                           ^^H 

^^^m              maaouUr  ootitracrureii 

t'h««t-oieaaurement«,  S'^ri. 

eleetrieal  reactions  in,  849.         ^^^^^ 

^^1 

Cbeyao-Stukea    reipirution     in 

electrioity  in,  855.                       ^^^^H 

^^^1                       w&itting  in,  46fi. 

acute     tiydri>vt;j<b-.i^ 

emotional  cauaea,  842.                ^^^^H 

^^1               nature  uF,  470. 

lua,  4«S. 

«n<toearditit  with,  800.                  ^^^^H 

^^H              paraplcKic,  541. 

in  bratn-tanior,  560. 

epilopay   in    relation  with,                ^^| 

^^^^                 |Mttlulu)(iL'ul    auAtotuj 

ID  tubi'ruular  ineuingl- 

^M 

^^H 

tia,  519. 

etiology  of,  840.                                    ^H 

^^^H               [H>]io«Dotj|)hH.)itii  lu  a 

aignifioanco       of, 

excitement  w  a  cauae^  842.                  ^H 

^^M                 eavM  of,  54 1,  545. 

510. 

faciei  of,  848.                                ^^^H 

^^H              fiorvtiaapbaly  io,  4S2. 
^^B             ImvkbimU  in,  4d8,  546, 

Cliiokeo-pox,    opbtbalmotcupia 

^^^H 

fentures  »f,  221. 

from  lead-poiaoning,  624.           ^^^^H 

^H 

Cbild  coniriclg,  423. 

galvanism  in,  855.                         ^^^^^| 

^^H              r«neie«        5.17. 

Cliild^crowing,  SSI, 

gravidarum,  844,  856.                 ^^^^H 

^^^K             Mat  of  bruiorrUago  in« 

CbildL<»<Ml,  paychoaas  of,  452. 

gray  matter  of  brain   in,         ^^^H 

^H 

ChiUlrea  in  uiiy  mcIiooIb,  34U. 

^M 

^^^K              strabiainu^  la,  511. 

liability  of,  to  ovrvous  dia- 

HenrtdiaeaM  in,  844,  850.           ^^^1 

^^^P              •yniptoiuatulciijy       of, 

eaaea,  788. 

heart -tonioa  in,  855.                     ^^^^| 

^^A 

medico-lrgal  teiitlDarODy  of, 

heredity  in,  841.                            ^^^^| 

^^H               tabuUr  ri«w  of  results 

435. 

history  of,  840.                              ^^^1 

^^1 

weakly,  at  aohuol,  353. 

how   difititiguiflhablo    from                ^^M 

^^^B             teoth-daforuiitieflaFtar, 

Children'a  botpitalt.  4U9. 

athetotia.  940.                                    ^H 

^H 

Chloral  in  chorea,  855. 

by  all  no  degeoerationa  in,                ^H 

^^H              tcuiparatnr«  in,  557. 

in  eonvtiUiona,  b94. 

^M 

^^H             tbromboait    in,   diag- 

in  tetanue,  U:{3. 

hyoBeyaioia  in,  855.                             ^^M 

^H                iMMb  of,  M4. 

Cblural  hydrate  in  acute  hydro- 

hyaterioal,  852.                                      ^H 

^^B             irMtoiaat  of.  483,  548. 

cephalu*,  471. 

ill  aohool-cbilil  ren,  850, 856.                 ^H 

^^^H                      04inru]iiion>       in, 

Chloride  of  aulp^bur  poiAOning, 

injttricit  received  in,  849.                     ^^M 

^^P 

the  eye  in,  2:{4. 

intellect  in.  850.                                      ^H 

•paotio    pa{ji«^    oaaet    of, 

Cblorioe  ae  a  disinfectant,  340. 

iron  in,  855.                                            ^H 

542. 

Chlurofona    In    bra!n-«urgery, 

it«  relation   to   other  dia*                 ^H 

ib«rtaotnot«r,  404. 

775. 

eaaee,  461.                                           ^H 

Cerabriti*.  ilifTtMO  nuppunitirfl, 

Cbloroaia,  maaaage  in,  331. 

jerking  movement*  in,  84M.                  ^| 

following;      H       gun«hut 

Choked  diak    in    braln-tuinor, 

laryngeal  oomplioationii  io,          __^^^ 

wouikI,  7fi7. 

559. 

^^^M 

prevention  of,  781. 

in  optie  neuritia,  100, 

mania                                         ^^^H 

treatment    «>f,     763.      Ste 

Iftl. 

marriage  followed  by,  844.         ^^^^| 

Knoepbalilia. 

Cbotcrn.  upbLhalmoeeopio  fent-' 

marringc  in,  856.                           ^^^^^| 

C«rebrn~9]iinal  dcforaiitioe.  S^e 

ure«  of,  224. 

maseage  for,  339,  855.                 ^^^^H 

AbauruittiUiM. 

CbulcBtcatoma  of  brain,  554. 

medication  in,  854.                    ^^^^H 

1062 


INDEX    TO   VOLUME   IV. 


Cborea,  mflntu]  dtsturbaniM»  in, 

S6U. 
mind  in,  850. 
luoT«Loentc  of,  8-18. 
uaoicis  of,  840. 
negroes  «ritb,  842. 
not    tbe    uuoieat    dancing 

tuuniit,  840, 
one-sHlRl.  848,  8^1,  862. 
(ineet  ul,  ti48, 
OphLhahnoKcopi*  in,  I  yd. 
0|>tAtos  to  ba  diHoardod  in, 

85.7. 
paralytic.  849. 
puruAiteM  causing,  845, 
Iiath*>logy  ol*,  845. 
persietcDt,  8dlS. 
poBt'btiuiiplegiB,  8&2. 
pregokoc^  a  oaum,  844, 856. 
prognoiiis  in,  853. 
|JUBrpeiul,  844. 
nwo  in,  S42. 
reading  in,  S53. 
reourioDco  of,  842,  851. 
reflux,  845. 
rwt    essentia!    to  cure  of, 

853.  864. 
nutlesaness  in,  848. 
rheumalic,  843,  850. 
Bobool'tiiiiidrcn  with,  856. 
8obtK>1-ioflu«nova  in^  842. 
■edativea  in,  855. 
MX  in,  841. 
ftleep  ID,  849. 
»pei!eh  in,  840. 
§pinal,  841. 

spinal  coTiJ  In.  846.  847. 
BlBli»tic»  of,  840,  843. 
lulpbonal  in,  855. 
Bwaliowing  in,  849. 
BjTinptotnB  of,  847. 
synonymcB  of,  840. 
temp«r  in,  850. 
tongue  in.  848,  849. 
tuxicT  eaqpea  of.  843. 
treattnenl  of,  853, 
twjtcliings  in.  847. 
wfftther  in,  842. 
vritli    hereditary   syphilis, 

595. 
worms  (IB  a  cause,  845. 
Choreie  bemiplegia.  457. 
Ctiorotd,  abQormalitie«  of,  1^0. 
angioma  of,  1 74,  183. 
ooloboma  of,  162. 
detached,  169. 
encboDdroma  of,  174. 
granuloma  of,  174. 
in  renal  disease,  21U. 
partly  involved   in  a  nap- 

vus,  IS.'^. 
nip  tore    of,    from    contre- 

eoup,  I  Art. 
aarcdinn  of,  how  dtscrimi- 

nntoil     from     sub  retinal 

efTusion,  172. 
tubercle  in.  227. 
tumor*  of,  172,  173, 
riii>rtii(iii1  Mnbo1i«m,  179. 
Cboroidilts  from  ittnelropin,  170, 
metn)>tntii;,    ttftcr    mumpe, 

2itr. 

purulent,  «i  a  renult  of  ob- 
ulrucfirc    rafcular    di»- 
ense,  171', 
Cbromnte    of   lead,    poisoning 
IruDi,  617,  618. 


Chromium  ae  a  factor  in  lead> 

poijjoning,  626. 
Church  rcforuiatory  work,  430. 
Cicatricial       eolrupiun,        buw 

treated,  15.t. 
Cigarettes    forbidden    to  gym- 
nasts, 294. 
Cilia  of  ejelidj,  62.     iS'e*  Eye- 

luebeB. 
Cilin-rctinnl  bLood-resBelB,  16&. 
CircuUtiuD  of  btood  daring  ex- 

eroi:«c,  275. 
Circulatory    pyMera,    dlrordcrs 
ut',  rwvaled  i>y  the  opbthal- 
moEiuope,  177, 
Circumai8ion,(H*uvuiiiooB  after, 
ii7S. 
for  headnobe,  838. 
iur  rcBux   puraljtiB,  807. 
Cistern -overflow*,  398. 
City  hoapitalB  fur  children,  409. 

achoolt,  children  uf,  'Ai9. 
Civil    law    regnrding    cnpuoity 

of  cummitting  eriiiic,  422. 
Claw-himd  in  myt'liliei,  650. 
Cltanlincsa  in  prophylaxia,  337, 
CJefl  eyelid.  07. 

Clovelund   High   School,  Ohio, 
346. 
Ohio,  iK'boo]   puaishmenU 
in,  374. 
Clonic  facial  spaitm,  801. 

Bpaam  of  ankle,  454,  459. 
Clocj^uet'i)  canal,  nerflistent,  164, 
Clot,  apopleetie,  history  of,  531. 
in    bmin,    kinds    of,    634. 
See    Emlxjliam   and 
Tbrumbotiid. 
after  hemorrbage,  631. 
intracranial,    removal    of, 
772. 
Clotblng  of  girl?,  300. 

of  pupils,  367. 
Club-foot    from     poliomyclitia, 
702,  70.% 
hyrterical.  989.  995. 
Codeia  in  Pott'n  difle»»e,  793. 
Cod-liver  oil  for  multiple  Bele- 

ro»if.  512. 
Cold  bath,  .18,  2^4. 

feet,  321. 
Cold-water  hiitbing,  dangers  of, 

38. 
Colie  from  leind  poi«oning,  625. 
Collego-lile,     phykioal    eultare 

in,  286. 
Coloboma  of  choroid,  162. 
of  eyelid*,  67. 
of  iris,  124, 

of   sbeatba    of    the    opUo 
nerve,  163. 
Color-hlindneJis,  2.18. 
hy.Mteritsal.  987. 
tr<;atira«nt  of,  239. 
Color- per  rertiooB    in   hy*l«rift, 

215,  y37. 
Color-iiymploms  due  to  tobacco, 

230, 
Colur-visioDS  seen  in  hcmicra- 

nia.  195. 
Coma,  eignincnnee  of,  488. 
Combu8tiun   <»f   tiftsues   during 

excroiBe,  274. 
Comey's  test  for  lead  in  nrine, 

040. 
Common  law  regarding  capacity 
of  oowmitting  crime,  423. 


Compen»tion  afl«r  loci  of  bnta- 

(iub»ti>nee,  760. 
Competitive    ezamiiiatlune    tn 

Boboois,  344. 
Compound  fracture  of  the  null 

of  the  cranium.  761. 
Cumpreenun-cnyelitif,  446.  Ute 

M  en  i  n  go-  M  y  el  i  ti*. 
CompresoionAl    di^ea**  of  lbs 
sptDiti   curd.  646.     .<«<  Mm* 
ingo-Myelitif*. 
Compuliiory  vnccitiation,  40V 
Concealed    tranmatiim   of   the 

eye,  166. 
Conottaelon  of  the  bmin,  diet  in, 
763. 
■having  the  bead  b. 

76.% 
treatment  of.  763. 
of  the  spine,  tnalingeriog 
in.  201. 
ophtbalmoacopie  fest- 
uree  of,  200i. 
Conditions      favoring     disiMe. 
3.t5. 
uf  dieeafo,  l%33. 
ConfeetiMn  of  critoe  by  children, 

424. 
CottfldcBoe  uf  a  child,  bow  boC 

gained,  436. 
Congenital  cyanoeis,  the  opb- 

tbnlmo»oope  in,  177. 
Conical  cornea.  1 1 7. 
Conjunctiva,  cbemosis  of,  Itil. 
croup  of,  95. 
dtsessee  of.  77. 
ee»*ntial  rbrinking  uf,  U>v. 
betiiorrliage  from,  10 1. 
h}  penemia  of,  86. 
lupui  of,  101, 
lymphangieetasis  of,  VI. 
pimplw    of   the,   V4.      S»* 
also  Keratitis,  Fblyeteo- 
alar, 
pterygium  of,  103. 
tubercle  of.  99. 
tumors  of,  103. 
xenjria  uf,  99. 
Cot^junctival  c«t«rrb, 

86. 

Cunjunelivitie.    aente^    diaite- 
guiahed   froni    oineo-pa- 
ruleot  opbthalabi,  Si. 
KstivaliR,  92. 

catarrhal,    85.      St*  Oph- 
tbalmia,  Maea-PuriLlml. 
ehronie,  Ul. 
croupoua.  95. 
diphtberitie,  96.    Stt  Ofib- 

ibaluiia,  Dipblbericir. 
f.>nicu»«ri»,  87. 
mtuilirnnouB,  9h, 
phlyi-trnular,  93.     Satatm 
Ktrntitin,  rhlyetcmlnr. 
purulent,    77-       .V**  0|»h- 

ihahnia  Neonatorain. 
toxic,  Wl. 
Conner,   l»r.  P.  S.,  on  tM  iV- 
gieal  treaUurat  of  mhnarmml- 
ities  of  the  brmin  sad  s|ilMl 
eon],  741. 
Conmnguineoua  tt«rrbgeiW 

1U2I, 
Cunacience,  naturv  of^  423. 
Consent  to  crime,  o p— ity  «C 

425, 
CoDatipotioo.  29&. 
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■ 

^^m    Coii«ti|wlioo  from  l«ftd-poiaon- 

Convul«io>nt,   differential    diag. 

Conrtilfions  in  acute  infections     ^^^^^| 

^H       ini,  A3I. 

noeii  of,  801. 

^^^^H 

^^H    CuBttruelion  of  obildrco'e  bo»- 

digaitivo     iroublcs     with, 

m. 

in  rarebrai  palsies,  485, 5.tA.      ^^^^H 

^H               piUlB.  40V. 

^^B            of  botfpiUls.  416. 

diioriminaiad     from     cpi- 

in,  889.                                     ^M 

^~      Contitmptioo    in    Mhool  -  ehil- 

leptj,  892. 

in  inherited  syphilis,  590.     ^^^M 

W               dren,  352. 

due  bo  otitis  media,  24. 

^^^M 

^^     ConUgioiM  diMMM  in  tcbooli. 

eitnicbc  with,  878.  896. 

in  meo«K-s.  880.                       ^^^H 

^H                 4ua. 

effects  of,  un  health,  888. 

in   multiple  oerebro-spinal            ^^H 

^^H                    ineahtitorj  periods  of, 

etuctic*  in,  894. 

sclerosis,  501,  5U9.                        ^H 

^^1 

emotional.  879.                      ' 

in  poliomyelitis    anterior,            ^^M 
605.                                               ^M 

^^^H                    UulatioD    of    palivnU 

•Beaala  in,  894. 

^^                        with,  40.-^. 

enteric  fever  as  a  oanse  of, 

in  scarlet  ferer,  889.                        ^H 

W                  opbtb«.liuiu  in  cebooli,  407. 

876. 

in  whooping-cough,  889.                 ^^| 

L             Cootoor  of  muftolo*,  nBoordiog 

epilepsy  and.  866.  887. 

indigesiiun  a  factor  in,  870.           ^^H 

^H          of,  4M. 

following,  888. 

^^^H 

^^H     CoDtnuHcire  dlseriminateJ  from 

epileptiform,  859,  883.   Ste  j 

insect  bite«$  a  caaseoC  878,     ^^^^| 

^^V         byvtertcftl  oontraction,  10U2. 

also  Epilepsy. 

intermittent  ferer  in,  876.      ^^^^| 

W             Cbatrautures  aftur  betutjrrtuLgia 

rseentiaJ.  860. 

intestinal  disorders  in,  871.            ^^H 

L                         hemiplegtAt  539,  5|(J, 

ether  in,  895, 

intestinal  parasites  a  cause            ^H 

^^B             bysterieal,     treattuent     of. 

etiology  of,  857. 

^H 

^H 

exanthemata  with,  889. 

inwartl,  866,  881.                            ^H 

^^^P            in   multiple  c«rebrospiDAl 

exciting  causes  of,  860. 

irritation  of  nerves  in,  878.            ^^M 

^^^H                  MlerovLd,  JOI. 

ejein,  861. 

irritations  oansing,  877.                   ^^M 

^^^             prevent  Ion  of,  549. 

fainting  followed  by,  876. 

kinds  of,  891.                            ^^^1 

Conlreor)up.     rupturo     of     the 

fever    a    euuse    of,    875, 

lancing  the  gums  in,  894.       ^^^^^ 

cboruiti  from.  16B. 

876. 

laryngeal  eauses  of,  879.         ^^^^H 

CoQtu«od    sciitp-woafiids,    looal 

food  a  cause  of,  870. 

malarial,  876.                             ^^^^| 

fright  a  uaie  of,  879. 

niechunisin  of,  804,  880.                  ^^M 

Coniu,  posterior,  1 42. 

from  oerebral  bemorrhagea, 

meteorological     oonditions             ^^| 

CoaraleMcol  b<Htpit&ls,  4 IS. 

5.30. 

favoring,  871.  874.                       ^H 

Conroluliuna  uf  bt»\u,  fatiotioM 

from   lead -poisoning,  628,   ' 

morbus  eoeruleus  with,  878.           ^^| 

of,  566. 

630.                                      1 

morphine  in,  895.                  ^^^^H 

Cuovuleiun-oeRtre,  859. 

frutn     fiolioinyelilia    ante* 

mortality  from,  887.               ^^^^H 

ConTulsionA,    857.       See    ftlco 

rior,  880.                              ' 

nerre- centres  in,  858.             ^^^^^| 

^^L               Lftryagiaious  Striduloi. 

gutro- intestinal   disorders 

nervo-irritaltou  in,  878.          ^^^^H 

^H           ftg«  in.  S62. 

In,  871. 

newly- b«)m  with,  887.              ^^^^^| 

^^B           Miiettbeties  in.  895. 

general,  882. 

nitrite  of  amyl  iu,  605.           ^^^H 

^^H            »iutoiuic&l  ebiLogei  in,  S90. 

albuminuria  in,  886. 

o»n-orgaoio,  796.    See  also           ^^M 

^^H           anodynei  in,  806,  896. 

bowels  in.  885. 

Eolampsia.                                    ^^| 
of  speoial  muscles  or  part*,            ^^| 

885.                                                 ^H 

^^H           nutoptiet  »ft«r,  890. 

OMUoiousnrss  in,  885. 

^^B           bluC'UiMwe  with,  878. 

eourtie  of,  886. 

^^H           bnio  in,  853. 

death  from,  886. 

ophthalmotoope  in,  861.         ^^^^H 

^^H           brain -diteua  s  eauae    of, 

dursli'kn  of,  886. 

opiates  in,  805.                          ^^^^H 

^H                880. 

eclaui)jtto      oundition 

tjverret>ding  in,  870.                ^^^^H 

^^H           bminlesionj  in.  890. 

after,  884. 

^^^^H 

^^m           bromidoa  ia.  804. 

epileptiform,  883. 

paroxysm  of,  how  treated,     ^^^^^| 

^^H            burns  canning,  !^78. 

fgrow  of,  883. 

^^^M 

^^H           eataraut  and,  IS8H. 

history  of  an  altaok  of, 

pathology  of.  890.                   ^^^^| 

^^H           «atts«»  of,  i«U,  867. 

883. 

peripheral,  858.                       ^^^^1 

^^^ft                    (grouped,  891. 

onset  of,  883. 

peripheral  nerve-irritation           ^^M 

^^^B                  in  general.  Ml. 

paruxysni  in,  88.1. 

is,  878.                                        ^M 

^^^K          oeutral^  <ir  noo-peripbonli 

prudromes  of,  883. 

pertussis  with.  877.                         ^H 

^^B 

liroguofin  in,  886. 

pneumonia  as  a  caase  of,            ^^M 

^^^1                   Iwioni*  in,  858. 

piiUoin,  884. 

^M 

^^H           oerebral,  858. 

sif;nil}cnnoo  of,  887. 

post-tuortem     appearaneo«             ^^| 

^^K          ohloral  in,  804. 

«|iaauis  of,  88vt. 

nfler,  800.                                ^^^1 

^^^^^H    «bloruf<>n]»  in,  6H. 

stupor  following,  884. 

process  of,  864.                       ^^^^H 

^^^^^^B  eirtiuifttion 

symptoms  of,  general, 

prodromes  of,  882.                  ^^^^H 

^^^^^H   circulatiuu  diiordon   I«ad- 

883. 

rachitis  and,  866,  888,            ^^^^1 

^^V               ing  Ui, 

prodromal,  883. 

reflex  orif^io  of,  864, 866.                ^^M 

^^^K           eirduinoisinn  eauaing,  878. 

urine  in,  885. 

renitfdtea  in,  895,                                ^^M 

^^B            olaA»et  of,  8:>8 

vnrieticK  of,  88.t, 

rcsQlts  of.  888.                                   ^H 

^H           alkMifloation  of,  8fll,  891. 

gmuiiinjf  of,  801. 

rickets  a  cause  of,  866,  888.            ^H 

^^m           oold  to  bead  in,  tfV'A. 

gui  ncn-plg  experiments  re> 

salaam,  801.                                    ^H 

^^^M            oompliealing     paeumoata, 

garding,  879. 

•oalds  oausing,  878.                          ^H 

^^1 

gtim-ltincing  in,  894. 

season  of  year  in,  871,  874.     ^^^H 

^^H           deathn  from,  8A2. 

health  afler,  888. 

sequels  of,  890.                         ^^^^M 

^^H           definition  of,  8^7. 

beart-diseasee  with,  878. 

sex                                            ^^^^H 

^^H           dentition     in.     863,     860, 

heredity  in,  865. 

significance  of,  867.                ^^^^^| 

^^m               894,  1029.  103(1. 

hot  bnth  in,  SO."). 

ikiiidiseajie  with,  878.            ^^^^| 

^^H          diagnQ9i»  of,  887. 

imporfeot      respiration     a 

spinal  cord  iu,  858.                  ^^^^^| 

^^^B            diagram  illuRtrating,  8A1, 

oau»e  of,  868. 

spinal-cord  diseasecansing,     ^^^^H 

^^V                    iilui'trating   th«  tttfeet 

improper  diet  a  cause  of, 
870. 

^^^H 

^^H                       of  the  BeaBons  and 

sUtislios  of,  802,  865,  866,    ^^^H 

^^H                       temperatura  in,  872. 

in    aeate    bydroeepbalut. 

871.  877.  887.                            ^M 

^^^^    dial  a  <»ufl«  of,  870. 

468. 

stings  as  a  oanae  o^  878.        ^^^^H 

^^M 
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^^B 

^^^^H              ConTDlnoiu,  vtotnnoh  ilUorder* 

Curnc^iJ  ulcer,  dentiri<»D  in,  llfl. 

Croup,  falwj,  881.                            ^^W 

^^^H 

due  h>  ophtbalinia,  80. 

of  the  conjunctiva,  OA.                 ■ 

^^^^^^^^              s;mptuiuH.tolog.T  of.  881. 

etiology  of,  IdO. 

T]iuri«fU>,  bM.                                 ■ 

^^^^^^L             t««tlikDg  ID,  »tl3,  80y,  8»-(, 

excavated,  10^. 

Croupous  opbthalruia,  06.                     H 

^^^^^^H 

gouged -out,  1 1)5. 

Crowing,  881.                                        H 

^^^^^^^^B             temperature  a  caaiie  of.  875. 

infwiinif,  106. 

Crura  cerebri,  tumors  of,  574.              ■ 

^^^^^^^^H             tciupL'ruturt.-  in,  871,  874. 
^^^^^^^^H              tcntif  ncy  towurds,  BAfi. 

phlycttDular,  104. 

Cry,  ti^niikMioce  uf,  4^u«                      H 

result*  of,   Ul". 

Crypt.»plithnlmo«i,  68,  120.                   H 
CryaLuliine    lens,    diaeaaca    oC           H 

^^^^^^^^H             tiokliDg  a  oauBe  of. 

•erpiginouK,  lOfi. 

^^^^^^^H 

Hbttlluw  central,  106. 

126.     >SVo  Lens.                                 M 

^^^^^^^^B                     signiRcttTtce        8SU. 

s^lougbing,  106, 

Cry^tzillo^                                          ^^fl 

^^^^^^^^1             tmoings     illui'tratiDg     the 

amail  central,  105. 

Cubil.HiJ                       rdoraM*>^^H 

^^^^^^^^H                 effect  of  tbu  tn'iuHins 

teelb  in,  110. 

^^^H 

^^^^^H 

treat  uicDt  of,  14)8. 

Cup  of  cdluU.i.i   ikfier  remoraJ          V 

^^^^^^H              tr«aUiieDl        648, 892,  S9A. 

resulta  of,  110. 

of  part  of  akull,  T80.                       J 

^^^^^^^^1                           fever  and, 

Corpora  quadrigemina,  tumora 

Curtaine    fur    school    windown,  ^^^| 

^^^^^^^^H 

oi,  574. 

^^H 

^^^^^^^^B             unetuic,  7V7,  877. 

Corporal  pUDtabment  a  cure  fur 

Curraiure,  lateral,  of  apio?, ^.Si.  ^^^| 
of   apine.    bysteneal,   iMV         V 

^^^^^^H                     treuttueut 

infantile    masturba- 

^^^^^^H            v»rictica  of, 

lioo,  l(i50. 

diagnoaed,  lOOS.                        H 

^^^^^^H            wArm  bttth               8»0. 

in  reformaioriea,  434. 

CarvM    d«Mribed    bj    fool    in          ■ 

^^^^^^H 

in  Hchoola,  374. 

walking,  627.                      H 

^^^^^^^^m             whoopioft-oough  with,  877. 

Corpaa  calloaum,  tabea  of,  73)0. 

by  bead    and   hips   in           H 

^^^^^^B                      ohurea,  S&l. 

Correctional    iaBtitutions,  428, 

walking,  266.                      H 

^^^^^^^B             worms  an  a  cauae 

429. 

Cuatody  of    children,    pablt«,         J 

^^^^H^^      CkNBrttlsive  oeotre,  WOo. 

Correlation   and  ooovertibiiity 

^^1 

^^^^V                             in  epilept/,  005. 

of  heat  and  motion,  2i»8. 

CutancNTvu^  signs  of  l«ftd-MlMl- ^^H 

^^^^H                      tendency,  871. 

Curroaive  sublimate  u  a  dlsio- 

ing.  620.                                     ^^H 

^^^H 

fecUnt,  :i4]. 

Cyanosis,   ooDgcnilol.   ophibal-         ^M 

^^^^^H               Co-ordiDAtion,  dltfturbaivoea  of, 

Cortioal  agonoiea,  idiooy   from, 

mosoopie  rymptoma  of,  ITT.              H 

^^^H 

540. 

Cyclop  in,  121.                                        ■ 

^^^^H                      the  otBcB  of  eensationt,  567. 

areaa  of  brain,  565. 

Cyclops,  720.                                        ■ 

^^^^H              Cop«Dhagen,  «cbool-heaitb  of, 

Irritations  of  braia,  560. 

Cyrtoweter  fur  the  haul,  774.              H 

Bpeecb  areiis,  570. 

Cyst,  apoplectic,  furmatioa  of,          H 

^^^^1              CoproIaliR,  906. 

Coit     of     ventilating     rohoul- 

5^1.                                             M 

^^^^^H               Cord,   abnoriuuUtleg  of  ^truot- 

bousca,  asr,  388. 

eorebral,  due   to  •nboliMI  ^^^| 

^^^^H                          itm),  728.      Set  Abnur- 

Cottuge  ho5pitnl^  413,414,  419. 

or  ihroinbosir,  ftSS.            ^^^^| 

^^^^H                          tui»Jitte«. 

plan  for,  420. 

euibulic,  5^4.                            ^^^^1 

^^^^H                      hernia  of  apinal,  732. 

■jst«m     in     refbrmatorisfl, 

intracranial,  Ireainmt  o(^^^^^| 

^^^^H               Coreotopia,  124. 

431. 

^^H 

^^^H             Cornea,  ft  b«cflM  of,  106, 1U7, 100. 

Cottoa-holder    for  ear-diaeaae, 

Meibomian,  .'>4.                       ^^^| 

^^^^H                    atTootlotM  of, 

21. 

op«Talion  for,  151.           ^^^H 

^^^^^L                  amjloid   degenenitloo    of, 

Cougb,  hysterical,  070,  084. 

of  brain,  »eaLi  of,  551.          ^^^H 

^^^^bp 

in  httbit-Ppasm,  802. 

orbit,   123.                           ^^H 

^^^^^^P               anomaliea  of,  111). 

Cuumry  privy,  auporvuiion   of. 

Cystic  tutnur  of  brain,  patbot-  ^^^| 

^^^^^r                    congenital  opaoity  of,  119. 

400. 

ogy  of,  5 5. 'J.                                   ^^H 

^^^^■^                            Ktapfayloma  of,  119. 

aitec    for    children's     boa- 

Cyaticerous  eallttkm*  in  Ibe  eyii.          H 

^^^^^^^^. 

piuU,  410. 

2.-^$.                                                ■ 

^^^^^^^^H             dermoid  tumor        118. 

Crab'lonae  in  eyebrow  a,  5.'{. 

of  the  brain,  6:.1.  5^.                  ■ 

^^^^^^^^H             diaea«e« 

Cramp,  maasage  in,  ;$2U. 

Cytopltugio  proee^se*;,  S^tf.  3)5.    ^^^ 

^^^^^^^^^B             ber|i«e  of 

Cranial  defect*,  7S4.     Set  Ab- 

^^^^M 

^^^^^^^^H                 opbtlmlmia  nufjoatomm, 

normnlities  of  Cranium. 

^^^H 

^^^^^B 

fracture,  basal,  781. 

^^H 

^^^^^^H                              u1a«ratioD  of,  OU. 

compound,  operation* 

^^^H 

^^^^^^^^1              inflammntiiDnt  of,  103.   See 

for.  761. 

DaeryoadcniUs,  70.                      ^^^H 

^^^^^^^^H 

peoultonties   a«    eigne  of 
^  diMsiua,  448. 

Dacryooyrtitis,  73.                        ^^^H 

^^^^^^^^^B              maMaji^e 

llaoryops,  70.                                 ^^^H 

^^^^^^^^^L 

vault,    fractnree    of,   their 

Dactylology.  46.                             ^^^H 

^^^^^^^^^^B             pompbigu^ 

■argioal  treatment,  751. 

DatD])»oii  a«  acauMof  pbtblaij^         V 

^^^^^^^^P 

Cnnieotoniy,  784. 

:)54.                                                        ■ 

^                        ▼artetiea  of  zeroeia  in,  IDU. 

Cranioi«<jhisi«,  730. 

Dana,  Dr.  C.  L  ,  on  bvrodiUfy          H 

^^^^B               Corneal  leaooma.  107. 

Craniutttbes,  laryngismtia  strid- 

ataxia and  loouiuotor  ataxia,         ^| 

^^^^^H                               tattooing  for,  154. 

ulus  in,  868. 

^^M 

^^^^^B 

(lypbilUie,  86S. 

Dancing  aa  an  ezereisa,  S8S,       ^^^^| 

^^^^^1                        nebula,  107. 

Cranium  proganaum  in  eerebral 

tuaoia   D'>t  idenUeal  vldl^^^| 

^                               opaoiiy^  fntemtittAl,  113. 

palsy,  541. 

oborau,  84t>,                                 H 

^^B                               perfur^tion,  prevvntion  of, 

Creeping  in  infancy,  281. 

Darknees,  ph>  xical  and  |ifjebi-          1 

^m 

Crime,  juvenile,  422. 

cnl  eifeots  of.  OOX.                                ■ 

^H                                       trffttraent  of,  109. 

publi<!      tnctboda      of 

Datr  at  ftchoul,  routin*  of,  S73,           ■ 

I^V                                stapbyloma.  107. 

jireventing,  426. 

371.                                                        ■ 

P                                              operation  for,  164. 

nature  of.  42fi. 

Day's  work  in  sehoola.  S44.               fl 

L                                      ulcer,  105. 

troaltncnt  of,  428. 

Deaf  children,  hygiene  of,  47.           H 

^H                                            eaoseo  of,  Iflfi. 

Cri8«a,    nocturnal,    nature   of, 

Dtttf-mntcnen,  eongcait*],   SI,         W 

^^M                                        rirculiir.  ]iil6. 

1000. 

4&.                                              ■ 

W^M                                     conMilutiunn!      Ireat- 

Cr<M8-cye,   136.      See   Sirabii- 

dnetylology  in.  40.                 ^^M 

f^                                mont  of,  mg. 

mcii. 

deteotion  of,  46.                       ^^^H 

1 oreepiog,  lOfl. 

Croup,  corubral,  881. 

due  to  malformatiottc,  S.     ^^H 

^^p 
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^^*              H 

])«Bf-mQt«tiMS.    •duoRtiiio     in, 

Dentition    in    aaluato    eonvul- 

Diple^a,  aeate  onret  of,  5.'^0.           ^^^^| 

4«. 

BioDB»  mil. 

tn  cerebral  pAlttits,  541.             ^^^^H 

from  chrunic  non-purulent 

rolaliim  of,  to  racbiti»,  461. 

Diploe,  absvnco  of,  754,  755.              ^^^^H 

utilis  moiliA,  32. 

DepreeBed  vitality  a  cause  of 
diaeasH,  343. 

bleeding  from,  757.                          ^^| 

hjfgiene  in,  4.'>. 

osieugvnotic  powers  of,  750.               ^^M 

IB  chronic  otitis  media,  30. 

Bercaiu,  Dr.  F.  X.,  on  tetanu«, 

Direct  HtL'am-heat,  UV.                             ^H 

Utont  heii^ring  in,  47. 

yi:j. 

DirectiMn-tesi    for  sensory   dia-                ^^| 

Irsinn*  in,  J.i. 

Dermoid  cy«t  of  eyebrow,  69. 

tarbanoos,  4v>U.                                          ^^M 

ineiiUt  defoot  fnuo.  Hi'ii, 

tumor  of  oorues,  118. 

Di«cip1iue  in  rcformatorieB.  t;i4.              ^^M 

oerv>>uit  ietfioD'i  in,  46. 

Dfl  Scbweitiitz,   Dt,  6.   B.,  on 

DittciMion  of  entaroot,  155.                       ^^M 

prevvnLioo  of,  30. 

affwtiuii't  of  the  eyelid«,  lach- 

Diseases  due  to  depressed  vital-              ^^M 

fpeooh  lAU);bt  ia,  44. 

ryiUMl     apparatus,    cui^una- 

ity.  34:1.                                  ^M 

Dcafu(»«.   anaUimicAl    features 

tiro,  ao«i  ournen,  50. 

achool-tnfluenoes,  S4S.             ^^M 

of.  48. 

Deek  -  oonstroctioo,    priootplea 

of  the  eye,  120.                                 ^H 

artificrtjU  relief  of,  48. 

or,  3flS. 

nervouii  syotetn,  447.                  ^^M 

duo  tu  ear-plugt   of  wax. 

Dtiki  at  BPhoul,  358. 

Di<infeetnnti«,  abaorbent,  342.                  ^^M 

etc.,  11. 

too  bigb,  ;iJO. 

deflnitiuu  of,  3::t7,                               ^^M 

following      cer«bro  -  spinal 

Do<<truL<Lti>n    of    cell  ■  elements 

Diflinfcotion  by  absorbents,  r{42.               ^^M 

menin^iii!*,  4tl,  V-i. 

during  osurcMe,  274. 

by  biubluride  of  meroury,              ^^M 

fol1oi«iiii(  mil  tops,  10. 

Detachrd  eboroid,  l(5tf. 

^^^M 

hy»>tpH(}al,  »^4. 

relin>(,  16H. 

by  boiling,  ^V.                       ^^^H 

iujpr<Ae<l     by     tjsteuiaLic 

Deteolton    of     motor    disturb- 

by  carbullo  aoid,  !UL                 ^^^^H 

Irainint;.  48. 

enoiis,  453 

by  oblorine.                               ^^^^H 

in   uiuttii.)le  c«rubro-ipiaal 
scfcrosi!*,  joi. 

of  i»tiu»ury  diaturbHuce^  in 

by  fumigatioD,  34^9.                   ^^^^H 

youn}^  cbiklron,  4'IV,  455. 

by  ga»eous  agents,  939.           ^^^^H 

inc>ompl«te,  47. 
ineuriibte,  yj. 

DeteriiiiiiiUi'>D  of  veluor/  dis- 

by  beat,  AM.                                    ^H 

turbance^,  449. 

by  ptvrchlorideof  iron,  342.              ^^M 

itfl  effects  on  tho  ox(erna) 

Dovelopinent    of    tsuBcles     by 

by  permanganate  of  potod-              ^^| 
Slum.  342.                                       ^H 

audttofrjr  CAQtd,  1 1. 

Bxerctai!,  27*,  274. 

mMhanioal  relief  uf,  M, 

phyaioal,  dJIl. 

by  steam,  339.                            ^^^M 

prognofij  aoil  tr«taui«ut  uf, 

of  boys.  283. 

by  sulphur  dioxide,  340.            ^^^^| 

,                     41. 

Diabetes    in   loulliple  cerebro- 

chctuical,                                     ^^^H 

^^m    iKvith.  the  oyp-fuuduA  at,  2:^0. 

spinal  •oierofio,  jUZ,  5U7. 

of  cee«pooli».  H42.                       ^^^^H 

^^H    liL'bilitr  lu  a  faut'JF   ill  UihUu^u, 

opbtbatuiuscopio     fealurcB 

^^^^^1 

^V         iU/MH. 

of,  221. 

of  wnter-oli>»ct8,  342.                ^^^^H 

W          be  CbauuiuDt  on  air-«upp)y  for 

DiagnodUs,  olectriosl,  4^4. 

processes  of,  337.                                ^^M 

L               children,  'A7\f. 

Diagrams  of  curves  deecribed 

Dink,   atrophy   of,   from  embo-               ^^M 

^^m    DflfMiive  vantilatioD,380. 

by  tho  foot  in  walking. 

li«m,  178.                                          ^H 

^^H    l)efi>riuitiei<,oflrebru-»piniiL  Seti 

267. 

chokeiJ,  in    optic  neuriliB,             ^^| 

^^™        Abn»rmiUitiu.<<, 

of  ciirvfn  of  heoil  and  bips 

^^^M 

W          I>«furuiitjr    and    beauty,    rola- 

ill  watkiD;^,  '-66, 

malformation  of,  159.               ^^^^^^| 

1                       tioaa  of,  24.>. 

of  fur>t- motion  io  running, 

Dislocation  of  lens,  127.                 ^^^^| 

I                  exercise    tor   tbo  oure   uf. 

2flli. 

Disordered      menses       daring       ^^^^H 

1                      '^'i*- 

of  f< lot- movement  In  high 

Bchool-ycftrB,  351.                                  ^^M 

^^^             from  puliutnyvUliii  Anteriitr, 

jamping,  373. 

Displacement  of  pupil.  124.                     ^^M 

^H 

of  hand-motion  in  rowing. 

DisBcuiinated      sclerosis,     495.              ^H 

^^f           fpinal.  Id  ocbool  children^ 

2  UK 

,See  Soleroffip,  MuUipJc.                         ^^M 

^^                »55. 

of  head- motion  iti  rowing, 

Dieliuhiofliji,  02.                                            ^^M 

1           Degeneoutinn  of  oerebrol  blood* 

270, 

Disturbanoos  of  eo-^irditiKtion,               ^^M 

^^       veeMiU,  A2B. 

of  hoigbta  of  boys,  248. 

^M 

^^H  l>«f«a«r»tir«  c«h»og«a  to  tknien- 

Dianoux'fl  uperution  for  entro- 

of   hearing,    their   si  go  ill-              ^H 

^^y      tenl  poifoninie,  dii'i. 

pion,  162. 

oance,  451.                                       ^^| 

W         Deliflouenl  ahildien,  Isolation 

DiaiTlKea,  fnoal  air-poisuniag 

of    vision,  signifioAnce   of,               ^H 

1                               of.  428. 

a  cnui>e  of,  1)95. 

^M 

^^_                  manuul    training    uf, 

Diflt,  2^1.     ^<-e  also  Foods. 

Bennory,    how   detected    in               ^^| 

^H 

wbik  traininii;,  S^l* 

young  children,  449.                     ^^M 

^^f                   reclamation  of.  425. 

.   Dietaries,  29.'^. 

Diving,  dangers  of,  to  the  ear,       ^^^H 

DolufioDol    intunity,   obi  Id  id  b, 

Dij{cMii>n,  impairment  of,  due 

^^^H 

I05.t. 

tt)  eye- strain,  145. 

Dinineaa    from    brain  -  tumor,      ^^^^| 

l>MD«aU*    dialinnuiabod    from 

Dipblhorin  as  a  oause  of  as- 

^^^H 

idiocy.  \ai'.>. 

tbenic  miiBtoid  nerir>8ti- 

,   Dobelfs  solution,  34.                       ^^^H 

in  Bttltiiil*  Lvisrobro-ipioat 
0ctor<mi#,  ^UO-AH. 

ti»,  29, 

Dug-cboren,  H47.                                 ^^^^^H 

in  iKsbixOH,  U*7, 

"  Doli  oapocius,"  age  of,  422,            ^^M 

infuntiie,  440,  452,  4A». 

of    Iba     conjiinelira,     9fi. 

^M 

•yphilitic,  6V7. 

Str  Ophtbalinia,  Diph- 

Double  oonsalousness  in  cpilep-       ^^^^| 

Iirn^ue,  ophtbalmoMsopia  f«ib> 

tboritio. 

ties,  8»«,  900.                                   ^^^H 

uroi  of,  224. 

opbthalmosoopy  of,  310. 
propafated     oy    air-    and 

DrainelSuvia,  394.                           ^^^H 

^^^  PoBouiinational    reformatories^ 

Drainage  after  trephining,  772.             ^^H 

^H      4:10. 

water-pollution.  .'(95. 

fur  boepitals,  415,                               ^^M 

^^^   BentAl  irritation^  its  efleoti  on 

propagation  of,  4*i7. 

in  bi'ain-»urgery,  701.                      ^^M 

r                iho  cur,  14. 

rotoro  uf  pupil»  to  soboot 

in  gunshot  wounds  of  tbe              ^H 

^^^    l^eDtilioo  ■•  a  eau*e  of  aoate 

arter,  41)1,  Wit. 

hond,  764.                                 ^^^M 

^^^L                      purulent  otitis  me- 

Diphtlieritio  meningitis,  001. 

^^^^H 

^H                      dia. 

opIttbaliDia.  9(S.     Srt  Oph-* 

of  buildingii,  394.                       ^^^H 

^^^                    of  oooirubionB,  798. 

thaltoiit,  Dipbtboritic. 

of  cerrbral  rcntriclea,  per-      ^^^^H 

W                 in  eonmlsiont,  81U. 

paralysis,  808.    .SVf  Paral- 

muncnt, 7K2.                            ^^^^H 

^^^           Id  ooroeal  ulceration,  110. 

ysis,  Diphthoritio. 

plans         394.                           ^^^^H 

^^^H                      ^^ 
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■■ 

^^^^^^H            Dmin»go-tabe  aftor  removftl  or 

Gar,   inHammaiioi)   of,   due   to 

Ear- 1  rum  pet^B^ff^^^^^^^^^ 

^^^^^^^^H 

{u<.p«!rgil;lua,  12. 

Eur-  vrax ,  1 1 ,  ('7.    Nrr  Ctrumrn. 

^^^^^^^^H             DrEiU(;bty  tchuol- rooms,  386. 

due  tl>  plugK,  1 1. 

Ettrlli  fur  privic3(,  4»0.                         _ 

^^^^^^^H             Drawin;;       «ehooli<,  306. 

external     diffase,    12. 

Earth -clo«et»,  diefxi^al  of  out-      ■ 

^^^^^^H             Drmtu)4,  natiite  uf,  lUUU^  1011, 

.SVr  Otitis. 

ter»  from,  400,  402,               I 

^^^^^H 

inflation  r>f  middte,  10. 

for  country  fcoliotilf,  401.          ■ 

^^^^^^^^H           Ilress-reforut, 

injurtBd  of,  .%  \). 

Eating-liiibiLs    of    schoul-ehll-     1 

^^^^^^^^H           Dreaaing  tti«  wound  altar  re- 

iaaectB  in,  Hi. 

dren.  348.                                         ■ 

^^^^^^^^H                movHl  of  brain-tuiuur,  779. 

iuBuffiutiou      of      powders 

Eoholalia.  V«6.                                 ■ 

^^^^^^^^^H             Drill,  iiiilitarj,  in  ncbuulfl,  !tT2. 

into,  22. 

Eclamp^in,  alimentary  «anal  ta^^^l 

^^^^^^^^1            Driaking-WBtort  Icjul-poisoning 

internal,  di»e««e«  of,  39. 

J^^M 

^^^^^^H 

oauBes  of,  40, 

causes  of,  461,  T90.         ^^^| 

^^^^^^^^H            Drinke  while  tmining,  294. 

olaeses  of,  40. 

ebloroforni  in,  "VS.          ^^^H 

^^^^^^^^1            Dropsy  of  the  br«iD,  466.     S*e 

forms  of,  40. 

delinitiun  uf,  796,  Bb7.           ^B 

^^^^^^^^H                Uvdroce^tbalus. 

mucDps    a    eaase 

dentition  in,  TWO.             ^^^B 

^^^^^^^^B            Brugi  u  oauaes  of  eoojuootiTi- 

of,  40. 

diagnosie  of,  199,            ^HH 

^^^^^H 

eSecis  of  uuinine   on, 

dige^tiun  in,  796.           ^^^H 

^^^^^^^^H             Druui    uf  «ar,             See   M«m> 

44. 

epilepsy     siinulalad       v^^^| 

^^^^^^^^H                brana 

effeolB  of  Balieylto  aeid 

7M7,  70S.                                V 

^^^^^^^^B           DrtiDkuriJji'   cbildren,    Oftavul- 

on.  44. 

elinlopy  of,  796.                          S 

^^^^^^^^H                 sUma 

injuries  leading  to  dis- 

heredity in.  866.                       1 

^^^^^^1             liutit,                             See    N«mI 

ease  of,  40. 

malariHl,  h76.                             B 

^^^^^^H 

pathology  of,  42. 

peripheral  initaliom  cbu-      1 

^^^^^^H            Dulnese  of  intclletit,  996. 

labyrinth  of,  an. 

ing.  TV-.                                  M 

^^^^^^^^^H             Dura  Ditttflr,  bleediiug  froiUj7&7. 

maggolA  in,  Iti, 

progn(i.«ir  in,  799,  %i^.             fl 

^^^^^^^H                                   and  iaeiaiona  of, 

nia1fonualion«  uf..'^,4,8, 14. 

stomaob  in.  796.                      fl 

^^^^^H 

mastoid  diseat-e  of,  2V.   See 

symptoms  of,  797.                  ^^ 

^^^^^^^^P                   btemntomft  of,  opbtbalmo- 

Mastoid  Disease. 

teething  in.  796.              _^^^B 

^^^^^^^H                       ttcopic    obafrrv&tions 

mtuibrana  tympani  of,  3. 

troUment  of,  rvS.             ^^H 

^^^^^H 

middle,  3,  8. 

ar»mta  and,  7U7.             ^^^H 

^^^^^^^^B                    tDfljunuiatioD    of,  opbtbal- 

aeration  of,  17, 

worms        Ty6.                  ^^^H 

^^^^^^^^^H                         inoBcopu 

diseases  of,  16. 

Eclamptic  idi(K:y.  1029.          ^^^| 

^^^^^^^^B                    wounded  in  trephining,  7^9. 

ioflnmiDBtioii    of,     18. 

Ectopia  lentiii,  126.     Set  httK^^M 

^^^^^^^^m            Dufrt  AD  a            (if  ptithisiti,  -152. 

Srr  Otilii  Mediii. 

tar^i,  66.                                   ^ 

^^^^^^^^H            Dynamograjib,  4iV2, 

]iRthf)t«igy  of,  16. 

Ectropion,  63,  64.                            H 

^^^^^^^^B            Py»«ciiery,  f^cal  RJir-poisooing; 

luirrvn  fur,  7. 

utcatricial,     bpw     tnB»t«4     H 

^^^^^^^^1                   cautie 

nervoui      Donneetions    of, 

■ 

^^^^^^H 

with  the  tL'cth,  14,  2i. 

Ecsrma  of  the  eonjiinciiva.  tS.         i 

^^^^^^^^H            Dyfipbagia,  b.viteriottli,  453. 

of  a  rhild,  peculiarilSeB  of, 

Sre  altio  Keratiti*.  l'1ilTc4t»- 

^^^^^^^^1            DyatrophicH.  prt>gr«wivo  aiu8- 

2,  1&, 

ular. 

^^^^^^H 

oftficles  of,  H. 

Edueation,     moral     *ala«     uf. 

^^^^^^^H            Bwarfness   nut   a  mooBtroflltj, 

paracentesis  of  membrana 

427. 

^^^^^H 

tytupani  in,  22. 

physical^  288. 

^^^^^^^^B           Dying,  the  eye-funduB  of  tibe, 

piercing  the,  0. 

sex  in,  3^1.  ^V<  al«>  Sehool. 

^^^^^H 

plugp  of  wax  in,  11. 

Edueational  gymnaatiee,  MS. 

^^^^^^^^1            Dyspepsia       bcIiuoI,  348. 

polypi  in,  13,  25,  26. 

Edwards,  Dr.  Wm.  A.,  on  nut- 

^^^^^^^^H 

poulik-cs    to,    condemned, 

sage.  325. 

^^^^^^^H 

l:!,  19,  24. 

Effluvia,  poisonooa,  394. 

^^^^^^H 

pulling  the,  ft. 

Egyptian  ophthalmia,  88.     See 
Ophthalmia.  Graaalar. 

^^^^^H 

reflex  nbenotoena  from  ir- 
ribilion  (if,  10. 

^^^^^^^^H 

standard  of  aothropomatfy. 

^^^^^^^^H 

relations  of,  with  the  toeth, 

242. 

^^^^^^^^H                     >f]>ergii]uB 

U,  2.1. 

Election    uf    pla4Hse     for    tre- 

^^^^^H                   at 

ringing  in,  13. 

phining.  771. 

^^^^^^^^H                    boxing 

BpetMilum  for,  7. 

Electric  light,  effeeta    of,  open 

^^^^^^^^H 

8trui"tuir«  of,  Hi>. 

tba  retina^  ITO. 

^^^^^^^^1                   ohronia  diicbarge  from,  14. 

0urgi(u«l  injuries  of,  9. 

reaetioBa    of  normal  mmA 

^^^^^^^^H                    dciLn*iiig  the.           7. 

syringing  the,  8. 

paralysed  amacka  f^^^^f 

^^^^^^^H                   diagnosis  of  foreign  bodie« 

toilet  of.  11,  12. 

pared,                       ^^^^| 

^^^^^■F 

treatment     of    aspergillas 

Eleetrieal  diagnosis,  4^4,      ^^^H 

^^^^^^H^                     disciiargc  from,  its  tignifi- 

in,  12. 

in  paraiy*es^  4AT.    ^^^| 

^^^^^^^f 

otiti».  13. 

Electrodes  for  dingnosia,  iSS^^^f 

^^^^^r                          diseaviMj 

tympanic  cavity  of,  3. 

Elevator,  Uorelnr'a   periQstfal|^^| 

^^^^^B                                      uge  ne  a  fiictor  in,  1. 

remix  ca«eo«a  in,  7. 

754.                                          ■ 

^^^^^K                                     of  tbe  middle,  16. 

washing  nut  the,  6,  7,  8. 

in  ako1l-CraetaT«v  T&S.             1 

^^^^H                            drum          14.     .s>«  Hem- 

Earaohe,  16,  18,  24,  37. 

Bmbolio  cy»ta,  534.                          1 

^^^^^f                                   braaa  Tympani. 

hystertoal,  084. 

Emboliiim,  cerebral,  eaiutt  t4,     ■ 

^^^^^                              effeots  of  teething  on,  14, 

in  eonvnlaions,  878. 

53S.                                   ■ 

^^^                                      epithelial  plugs  in,  11. 

in  (Icar-mutes,  46, 

effect*  of.  SIS.  M4.          ■ 

^^^^^H                              exaiuiuaiinas  of,  7. 

treatment  ut,  13. 

caxee  of,  &SS.            ^^^H 

^^^^^fe                            ext«mal.          See    Anriole. 

Ear-diaease  a  cau^o  nf  suppura- 

defined, 625.                   ^^^H 

^^^^f 

tive  meningitis,  4i>0. 

meningeal,  aigns  of,  i4l^^^| 

^                                      foreign  budtci  in,  8. 

causes  of,  3,  15. 

of  tbe  choroid,  1 78.                ^B 

^^^                                              <»UKing     reflex     phe- 

petrous  bone  in,  4. 

BytnpUiw^  of,  53,>.                    H 

^^^^^B                                           nomcna,  10. 

prevention  of,  38, 

within  the  eyv-ball,  1*7.         ■ 

^^^^^fe                            hygiene  of,  38. 

Ear-drum,    perforation-whistle 

Einboluji     iii«<^rimitiated     ffWi    H 

^^^^H                                   in  deaf-niatet,  46. 

of.  IB, 

Ibrombuf,  634.                      ^^H 

^^H 
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^^^^^^                              1 

Bmbrj&DiecoQdittonaof  reUi)&, 

Epilep^,  deterioration  follow- 

Epilepsy,   ophthntmoi^ope    In,         ^H 

peraiiitent,  164. 

ing,  mm. 

107,                                             ^H 

BmitAion*.      nocturnal,      ID1U. 

develupmeot  oft  from  bys- 

orgaoiti  ortginis  of.  002.                 ^^M 

Se«  Masturbution. 

teria,  m. 

pwiholugioul    anatomy    uf,          ^^| 

Eialuetrupia,  I4U. 

diagDosiB  <if,  900. 

^1 

BrnoMoDiil  (.'oovuIbidds,  87B> 

fporn  hysteria,  997. 

periodicity  in,  001,  000.                ^H 

EutuLiuoji.ilcvL-lupiuentof,  1D41. 

Jacl(!»oiiian  forui  from 

]icripl»«ral  tedious  oausing,          ^H 

Encephalitb,  congenital,  4S2. 

hyetero  -  epilepsy, 

^M 

iu  oer«bra1  palsies,  481. 

«1»8. 

treatiuont  uf,  OO^S.                  ^H 

^^               tu«rouria3<  in,  7ft4- 

disoriniitiHtcd    from     oon- 

placebi)ej<  in,  901.                           ^^M 

^^^L              opjntod  in,  7Ai^. 

Tuli^ionii,  Hi*2. 

preoedud  hy  nigb  I -terror*,          ^^M 

^^^1               propbyliixi«i  uf,  703. 

disoriiuinutcil  from  hyster- 

^M 

^^^B              fcdativ&«  in,  7(U. 

ical  nttucko,  007. 

procurkirv,  000,  002.             ^^^^M 

^^^1              septic,  ]iruiei«iion  of,  776. 

double    eonseiousoesB     in, 

prognosis  in,  Olf7.                  ^^^^^| 

^^^B             shAV)n>;  the  hetiHl  in,  763. 

iW,  'iUih 

pupiU        002.                        ^^^^H 

^^^H               gtimulimtn  in,  704. 

dmiriage-tube     affer     tre- 

reou  rr once  of,  0  0 1 .                        ^^H 

^^^r              sappuratire,  4U3. 

phining  for.  76^. 

solerusis  of  brain-elements         ^^M 

^^^                synipfoma  «f,  763. 

dream -liko  suites  in,  Otid. 

^H 

1                       trttutnient  of,  702. 

effectbuf,  I0:H. 

sex  iu,  90:).                                      ^H 

1                EDCophal'jcele,  lim. 

euvinmuiobt  in,  001. 

•imuluted     by    «oladip«b,          ^H 

I                        «oatet]ts  of,  741. 

etiology  of.  Wi. 

700,  797,  798.                               ^H 

L                             dj|lfr|)t>»t»  of,  742. 

extmoraniul  le»iona    oaua- 

simulation  of,  907.                        ^^M 

^H                locality  of,  7 :tO,  741, 

iug,  mt\. 

statistics  of,  i»U2.                     ^^^M 

^^H               naturi)  of,  74L 

faeein,8W0,  «02. 

lurgioai  treatment  of,  008.  ^^^^H 

^^B              palliative  trcntmentof,  742. 

folloifing     night  •  terrors. 

•ymptoms  of,  olinioal,  800,  ^^^^| 

^^H               re4tuolit>a  of,  742. 

1047. 

Aynonymc]}  of,  800.                      ^^| 

^^f               »ite  uf,  741. 

from      brain  -  aoarulfions, 

»yplii1itic,  .^02.                                 ^H 

^^^          Eti[!e|thalopiiiliic    uffcptioOJi     in 

Afi3,  604. 

vunes  of,  50.1.                          ^H 

1                    Ivad  i^uisoninj!;,  Q'.'?.  tiao,  631. 

frum   lead" poisoning,    017, 

fiymptoms  of,  &9^.                 ^^M 

I               Eacb>inilronia  tit  the  choroid, 

r,2s,  am. 

teething  a  cause  of,  lOiiO.             ^^| 

1                    174. 

from  otitis,  45  i. 

thuurjus  regurdiog,  Ol>€.                 ^^H 

L Enteriu  fever,  cnusntioD  of.  304. 

guineti-plgB  with,  DlKi. 

treatment  in  tliP  lit,  901.       ^^^H 

^^^L                       oooruUiuDM  ill,  H7A. 

bittotugiool     ohanges     in, 

treatment  of,  008.                   ^^^H 

^^^^                       diieufea    yf    lubyrmtl) 

0114. 

of     pcrijibenkl    oaaeSi  ^^^^^| 

^^^^^ 

hy»lorii4  with,  978. 

^^^H 

^^^^^^V           followoU    by     menin- 

hyaleriual.      A'*e   Uystero- 

operative,  7f>9.                     ^^| 

^^^^H                  t 

Epi|p^»*iy. 

trephining  for,  769.  0t*8.       ^^^M 

^^^^^H           oaenul     «equ«lB»    of, 

bysterioitl  affinitiefl  of,  907. 

iy\n}»  v(,  890,  OilO.                ^^^H 

^^^^H 

hy«tero-,    ODO,    972.      .See 

of,  llO'i.                     ^^^^^^1 

^^^^^*^           ophthalmoscopio       le- 

Hyitero-Epilepsy. 

vertigo  in,  800,  000.              ^^^^| 

1                                             8iuDH  ID,  217. 

idiiwy  fitlluwmg,  In29, 

with  curehml  cmlsies,  487.          ^^H 

1                Entoioa  in  tbe  eye,  238. 

idiopathic,  VW,  VVid. 

with  migraine,  OflO.                        ^^M 

1                 Etitrupiuu,  tl2,  ttA. 

diHcriminaleiJ         frotn 

Epilrptio  children,   pyromania          ^^M 

1                       <>|it<ration*  for,  t6l. 

crymptuinaliocpiU'p- 

^M 

^^H        Enucleation  of  the  eye,  1 49,  t&O. 

tiforiu    coDTulaioDii, 

condition,  860.                               ^^M 

^^H       Environioent,  loortl  rctulta  ufj, 

0IJ6. 

ouDVuLKionp,     mt^tbods    of           ^^M 

^V           427p  428. 

nature  of,  00<^. 

prtNlocing,  V0'>.                           ^^| 

P             £pioanthuB|  flfl. 

in  oerebral  palniuB,  511). 

diathe«i0  and  oonvuIsioD»,          ^^M 

1                      extern  US,  07. 

in  ftuhiMil -children,  -iSO. 

^M 

1                Epidemics  in  scbuota,  403-4UB. 

i(a  relation  to  heiuiorania, 

idiocy.  1029.                                    ^H 

1               Epilop»y,  Hliy. 

702,  001. 

aeitures    in    mulliplfl  ctire-           ^^H 

^^              age  in.  «02. 

Jacksonian,  902. 

bn>-iipiiJtil  M'luro^piei,  60 1.           ^^M 

^^K             aoatoinical  featorea  In,  003. 

htiw          dtBtinguiahcd 

Epileptiform  contrulsion^,  70(1,          ^H 

^^^1             add  eh'<rea,  846. 

from       hy!*leru.Mpii- 

88.").      Ser  also    £o-           ^M 

^^B             aura        KUtf. 

lopsy,  908. 

Iftmpiiia.                             ^H 

^^H            belladuaDA    trMtroont    of, 

Iet«iiin   in,  lonuUs«Kl    hy 

dlaorlminatcd        from          ^^M 

^H 

olcL<tric4kl  tef«t,  70(1. 

ehorea,  862.                         ^H 

^^m             blblingriifihy  of,  Oil. 

opurMlive    Hurgery    m, 

phenouivnn  due  (o  ff<r<*iga           ^^M 

^^H             bomx  tn,  y|i>,  UIL 

75U. 

b<»ily  in  the  fur,  10,  12.            ^H 

^^^H             brain  in,  9ll3. 

loryngeal,  900. 

Kpilrpto. hysteria,  07:^,  U7r(.          ^^^H 

^^^H               brum i den  in,  Vld. 

lecion  determined  by  elec- 

Eptle[itoid  slate   wilb   organio  ^^^^^| 

^^H             eauaes  of,  MWl.  m^. 

tricity,  780. 

bn^iindiitease,  401.                       ^^^^^H 

^^H              character!!     uf,     euuiparod 

le»{onii  aMoointod  with,  003. 

Epiphonv,7l.                                          ^^H 

^^H    *              wtlb  tlti»jo  of  byetcriunl 

lesions  in,  002,  003. 

from  dncryocystitls.  72.                  ^^M 

^^ft               flu,  0U». 

miijor  and  iiiinor,  B99, 

operations  for,  160,                       ^^M 
Episoferiti^t.  123.                                     ^H 

^^H            Cbatiia'i  view*  on  iclerusli 

mnlnutrition  a  cause,  003. 

^^H                 as  a  cause  uf,  UIM^ 

mux  i  mum-done     treatment 

Epithelial  plug*  in  the  ear,  11.           ^H 

^^H             olaMilicalton  of,  W^. 

nitb  hrumidoti.  Oil. 

Krb't!  juvenile  form  of  innaou-           ^^M 

^^H             eliniaal  Byinptfttna  of,  699, 

migraine    related    to,    702, 

lar  atrophy,  817.                                   ^^M 

^^^B              cuui pi i trilling  iditifY,  ItKiO. 

9iU. 

Eroot  pitnture,  mcchantco  of,  2AI .           ^^M 

^^H             con vu hive  t'eniro  in,  Wh. 

moduf*  nperandi  of,  006. 

Ergot  farmoltiplo  Rclcrosis,  61  L          ^^M 

^^^B             cumu  Ainniunifl  ia,  904. 

uames  ol,  800. 

in  myelitic,  ((78.                              ^^M 

^^H            oortloal    inrolveinenu    In, 

neurogliar  sclerofli»  in,  M4. 

in  suppamtifti  meningitis,           ^^M 

^H 

night-attacko  of,  0(10,  00>$. 

^^H             eouDtenunro  in,  8li)9,  002. 

n(M!turnal,  iiOO.  »«8. 

Erysipelas  of  eyelids,  66.                       ^^M 

^^H               curahility  nf,  U(i7. 

only  a  Rymptom.  000. 

ophthiilmoscopic     featurei         ^^H 

^^H              definilton  of,  ti99. 

opemtiru  treatment  of,  7i!>0. 

^^^M 

^m 
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^■1 

^^^m               Erytbeuia  oodoHuta  with  tober- 

E.^prciae,  *y«tt»n*i»e,  289. 

Eye,  dise<iFoa  of   lfo»    of,    126«^H 

^^^H                     culiir  lueninf^ititf,  618. 

tic-cond  wind  in.  275. 

Stt  L'utwract,  and  Li-tis.  ^H 

^^^^^^^        £«i.'r)nu  for  corueal  ulcer,  108. 

akin  in,  '21  ti. 

effect  of  blows  upon,.  I<>6.   ^M 

^^^^^H               in  optilUuliataoeoaatorum, 

Buuuiary    of    benefit!    of. 

cuuietropia  of.  140.              ^H 

^^^H 

27fl. 

epiargcuivtit  of,  118.             ^H 

^^^^^^               in  woun<b  of  the  eye,  HO. 

table  of  r««alt«  of.  296. 

enuideatiun         of,         aftet^H 

^^^M               B«ca*rob  lubu  iu  bead -surgery, 

Exeroiaea  oUuilicd,  2b2,  ait4. 

wuu»d»,  I4tl,  167.              ^H 

^H 

medico-gym na«tic,  303. 

eeeriui!  in  wounds  of,  149.  ^^| 

^^H               Eueatimi  abrioking  of  tbe  cor- 

varieties  uf,  274. 

far-aigbt«Ml,  141.                 H 

^^H                   oea.  lUU. 

Exhaustion    uf    uiuiulea    from 

glnJ■;^^»  for.  141.            ^H 

^^^B               KUbliasement  da  Bienfaisancc, 

overwork,  '2><0. 

foreign  bodies  in,  147.          ^H 

^^m 

ExupblkHlniic  goitre,  V>d2. 

hvgtrne  nf,  ."^(X^.                      ^H 

^^^m               Etbmoid  boac,  fracturo  uf,  762. 

anatomical  featnrea  of, 

hy]>crcipia  of,  )4I.                 ^^M 

^^H               Euatachian   tube,   MoaUimy  of, 

953. 

bysi<>rical  afivotions  of,  9l!^6«^^| 

^^■^ 

carditt«  eymptoma  in, 

in  albinoufe,  lOU.                   '^^M 

^^^^^^^                    ftTiifioiAl    opeuiog    of^ 

ViA,  1*64. 

in   dipbtbcritio    paralysi4|^H 

^^^H 

cauBCA  of,  962. 

^H 

^^^^^^B 

diet  in,  V66. 

in  general  ntisemia,  181.     ^H 

^^^^^^1 

etiology  of,  V62. 

in  pvrniotouft  anaemia.  IJ^L^^f 
in  ]cuc-«9«jtbiBmia)  182.      ^^| 

^^^^^^P                           ebroaio  Don-pora- 

exupbthnlinoe     abient 

^^^^^^                          lent  utiitjt  luedii^  31, 

in,  W52. 

injtiriea  of,  147. 

^^M 

exopbtUiiltuiM  in,  955, 

its  relHliona  to  the  orbital 

^^^H                Erolutian  of  ininil,  426. 

96(j. 

walb,  122.                          ^ 

^^^H               Kxultatiuus  uf  uiotility,  460, 

eye-grvuDd  in^  205. 

local  dttcasea  of.  159.           ^M 

^^^H                ExuiiiibatioQ       uf       children, 

gal  vubi«m  in,  V65, 956. 

tnatformations  in,  159.         ^H 

^^^H                                    tueditw-legul,  435. 

heart  in,  U5:i.  954. 

moMagv  of,  110.                            1 

^^H                                 phvaicul,  2»7,  438. 

heredity  in,  962. 

penetrating  wouadaof,  147, 

^^^1                £x»u)inMtio»fl   in  »obtNjl»,  mis- 

bialory  of,  952. 

149.                                      ^^ 

^^^H                                    obicf  dune  by,  '.\\l. 

leaioBK  in,  953. 

refraotioti  uf,  140.                ^H 

^^^m                       of  pbysiciKDA  io  court,  4  44.  i 

namcfl  of,  952. 

re(in;i]    affection*   of.     ^^^^M 

^^^1               fixftDtbeiuata,    convukiuna    in 

nervc-leeions  in,  953, 

Retina.                               ^M 

^^M 

966. 

rupture  of,  14^.                     ^^H 

^^^M               Kxttiithem»tou!  difeuev,  disin- 

pathology  of,  953. 

sections  of,  1 22.                   ^^ 

^^B                                      fvctauU  )u,  aan,  340. 

pulno  in,  964. 

surgicul  o|*enitioQ»oii,  I5<0. 

^^^K                               eyo-comuUoatitiDB     is. 

rex  io,  062. 

aflcr-ireulmcnl        of, 

^^^^ 

etrophantbus  in,  965, 

150. 

^^^^B                        in  subooia,  403. 

yjd. 

sympalbelio   inflammation 
of,  H9.                            ^^ 

^^^^P^                        opbtbulmoBoopy       of, 

eympnthetic  nerve  in, 

^^m 

l>65. 

symplomatio  di£>order*  (xC^| 

^^^m                     opbtbalmiu,  86. 

■yinptoniK  of,  964. 

tbe  interior  of,  177.         ^^| 

^^^1               Exeavutod  oorneal  uloer,  105. 

aynonymes  uf,  952. 

traumatitln  of    fundus  of,         ' 

^^m               Exeet*  of  food,  203. 

thyroid  gland  in,  953, 

167. 

^^^B                Excitability  of  musoles,  466. 

964. 

vitreous  humor  of,  128. 

^^^B                 Excito-iuutor  Ctfotreji,  Sfi4. 

treatment  of,  966. 

wound*  of,  147. 

^^^B                 Kxercitii<,  2;).^. 

Expert  testiinony,  444. 

Eyeball,  cobwioo  of,  to  tbelids^ 

^^m                        abufl«  of,  270. 

Expovore  to  weather,   dangers 

fl 

^^K                       and  longevity,  279. 

of,  2S|. 

foreign  body  witbU),  l^^^^H 

^^^^^^1                aoJ  reapiratioD,  274,  275. 

Ejitenaiun   of   limba  in   »wim- 

penetratiDg  wound  of,  16i|^H 

^^^^^^K              EvoiduDce  tif    dangers 

aiinj?,  271. 

Eyebrow,  oyaie  of,  89.                ^^M 

^^^^H 

ExterniU  hydroc«pbala»,  471. 

diseases  of,  Ov.                     ^H 

^^^^H              benefltji  of.  270,  371. 

hygiene  of  tchoola,  376. 

Eyebrows  in  lepra,  80.                ^H 

^^^^H              cure 

reetuA,  paralysie  of,  1.S5. 

1            lieo  in  the,  63.                       ^H 

^^^^H              effects 

Extra-dural  Lumor  of  the  »pinul 

,    Eye-diteaacE  in  6(diuolii,  366.      ^H 

^^^^^^1                      on 

canal,  7S6. 

'    Eye  disk,  ubnormtillint  )>f,  IA|a^^| 

^^^^^^H                         on  diapbragm,  276. 

Extnivn^aLioDB  uf  blood  witbin 

congcnilul  di-pi>iiis  uf  pif^^l 

^^^^^H                     on 

tbe  eye,  traumntio,  187. 

ment  on.  loo.                  ^H 

^^^^^^H                                uervutta    syfltem, 

Extretnitio«,    lower,    meaaure- 

malformationa  of,  159.        ^H 

^^^^H 

mcnttf  of  tbe,  254. 

retained  nerve-sbealbs  of. 

^^^^^^H                      on  puberty,  270. 

upper,    mcnsu  remould     of 

Ifll. 

^^^^^H              fur  girib, 

the,  263. 

transparency     of     narre^  ^^ 

^^^^^^m             for    yoang    children,  381,, 

Eye,  50. 

fibres  of,  181.                ^H 

^^^^H 

abnormal  pigmentation  in, 

Eyelai'hes,  RfTcctione  uf,  83.       ^H 

^^^^H             good  elTects  of,  277,  371. 

im. 

in  blci'luuiti'.  61.                 ^H 

^^^^^^P              beart  during,  275. 

ftbnrtrmalitten  in,  159. 

inversiuQ  of,  t^2.                    ^H 

^^^H^V              blftorio  exojuplea  ihuwing 

abiMjncc  uf,  12U. 

suddenly  turning  gray,  6i*^H 

^^^r                          its  benefit*.  277. 

ametropia  in,  140. 

Eyelid,  abseesf  of,  50.                 ^H 

^H                       ill  effeoti  of,  271). 

artifieial,  167. 

angioma  of,  69.                    ^H 

^^m                      in  cbildboud.  281. 

atropine  in  wounds  of,  149. 

atheroma  of,  58.                   ^H 

^^^1                      io  infancy,  2^1. 

blind  Kpot  of,  covered  by  a 
mem  Diane,  169. 

eoheeion  of,  to  tlic  ejebally^H 

^^^B                      in  Lrvaiiucnt  of  epioal  our- 

^M 

^^^H 

bums  of.  14S. 

eolobumn  of,  87.                  ^^H 

^^^H                        injurtoua  in  eome  OMe«  of 

ciliary  wounds  of,  149. 

•tcphautiiMiis  of,  00.    ^^_^^H 

^^^B                               oho r en,  Jiit'i, 

congenital  ahi^enoe  of,  120. 

fiflvnre        57.                ^^^^^^^ 

^^H                         moriil  etr^ts  of,  276. 

oloiture  of,  120. 

furuncle                         ^^^^^| 

^^^1                       of  ;«ohu«>l: -children,  369. 

discaaea  of.  120. 

injuriee  of.  148.           ^^^^H 

^^^H                        prepiiraliun  for,  279. 

external    muscles    of, 

inversion  of,  82,  63.           ^^| 

^^H                       jiul^  in,  275. 

133. 

J 

lepra  of,  60.                 ^^^M 

^^v 
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1            Ejelid,  lipomatouB  ptosii  of,  53. 

Ficeal  poisoning  a  oauie  of  ty- 
phoid, M(t. 

Foods,  choi(^e  of,  292.                             ^H 

1                   lopvi  of,  SO, 

claaaiflcatioD  of,  291.                         ^^M 

^^            niolliueum  eooUgioeom  of. 

Fainting  in  lend-poiponing.  62S. 

foree-vnUie     of     diflerent,      ^^^^| 

^H 

Fall  of  hnnd  and  of   head  in 

^^^H 

^^f           mollusc  urn  fibroium  of,  60. 

rowing,  27U. 

heut-unila  of,  259.                     ^^^^H 

^^^            QVt'us  of,  59, 

FaIfo  croup,  SSf, 

qunntity  of,  29:i.                         ^^^H 

W                  neuroioa  of»  60. 

teRliuionvof  children,  how 

variety  of,  2^3.                                  ^^H 

^^_            oedema  of,  55. 

deleoteiJ.  -136.  4.17, 

Foot,  fuQcttrma  of  muaolea  of       ^^^^| 

^^ft           phJefmoDOus  inflammation 

Fftlx  cerebri,  oporatione  iuTolT- 

^^^1 

^^ 

iDg,  70rt,  7(VU. 

nioohaniaiu  of  the,  202.           ^^^^H 

plactio  opQratir>n«  on,  1<^1. 

FnmJly  history,  chart  of,  2S6. 

motion  of  the,  in  running,      ^^^^| 

plnziforij]  neuroma  of,  50. 

FfflriLdiani  in  infaotiJe  hemiplo* 

^H 

poct'TarioIoua  aIo«r  of,  55. 

gift,  488. 

Foot-nieu«arements,  254.                        ^H 

fwoado-eryei|helu  of,  SA. 

Faating  girls,  1044. 

Foot-movementa  in  high  jump-              ^^M 

pUMia  lipoinatota  of,  59. 

Fati     are    worlc-produeerB    a» 

ing,  273.                                        ^M 

farooma  of,  i9. 

wet!    aa   heat-produoers, 

in  wal  Icing,  207.                                 ^^M 

MbaMoaB  tumor  of,  58. 

250. 

Footstoola  fur  young  pupils,  305.              ^^M 

typhilittc  diiiOA3«  of,  67. 

foro*-valuM  of,  291. 

Foramen  Ririni,  14.                                 ^^M 

Eyelids,  nbsenoA  of,  08. 

Fatty  foodii,  292. 

Foro^value  of  different  foods,              ^^M 

affections  of,  5lh 

Febrile  symptom  a  of  leod-poi- 

259. 291.                                                ^M 

eottgonital  defeota  of,  M. 

jsuoing,  629. 

For«ep*,  Hnmley'a.  770.                          ^H 
Nunnoley's,  778.                               ^^M 

piovifl  of,  Ofl. 

Feeble-minded    children,    449, 

union  of.  120. 

452,  4fta.  1019. 

aelf-cloaing        rat-tootbed,             ^^M 

defects  of,  Al,  60. 

«po«cb  of,  40 1, 

^M 

erj»ip«]A8  of,  50. 

Feeble- mindo'inesB  in  paralyt- 

Forceps-deliverv, idiocy  fSollow-             ^H 

graouliir,  S8.    See  Opfalhal- 

ica,  541. 

ing,  1t20.                                              ^M 

mia,  Omnular. 

Fcmnlti      proportions,      Oroelt 
aundurd  »f.  254, 

Forcics  developed  in  tho  human            ^^H 
economy,  258.                                 ^^^^^^ 

hypertrophy  of,  59. 

tumor*  of,  h$. 

Fever,  hyilorioal,  U93. 

Forearm  as  a  atandardnf  ib«m-     ^^^^H 

EfO-muBclee,   iniuffioienoj    In, 

Fibrous   motluaoum    of  eyelid, 

urcmcnt,  244,  253.                         ^^^^1 

139. 

1       59. 

Forebvftd- mirror,  7.                                  ^^| 

periodic  paralytifl  of.  807. 

Fiilh  nerve,  ntrophy  from  dta- 

Foreign     bodioa    in    tho     eye,              ^^| 

typhiHtioparalytitof,  608, 

eaae  of,  795. 

^M 

5tfl. 

Figure,  ideal  prrreotioa  of,  245. 

Form  of  contracture  in  cerebral             ^H 

Eyee,  oonjngate  dertatioQ   of, 

proi>ortionB  of  the  human, 

pRlaio%  540.                                           ^H 

^K 

242. 

Foul  nmolla,  injurioua  effcclji  of,              ^^M 

^^M         ooojugate    Toluntary    mo- 

Pilth>di«eaae9,  394, 

^M 

^H              tloni  of.  509. 

Fire'drill  in  Inr^e  aehoola,  .^77. 

Fourth     ventricle,    oonvnlsire             ^^M 

^^M  Eyeiight,dere<t8uf.  .?e«Viision. 

Fireplaces   for  a  aobool-hijuae, 

Gonlrc  in,  90^.                                        ^^M 

^H  Eye-a(ralD.  I;i9. 

384. 

Fowler'a     solution,     poiaonous             ^^M 

^^H          a  catue  of   megrim,  832, 

Fire-proof  stairwayt  in  aohool- 

do»e9  uf,  601.                                             ^H 

^B              834. 8:^7. 

faonaes,  370. 

Fracture  involrifig  the  auditory              ^^M 

^           d«t«otion  of,  »38. 

Ftasure  of  eyelvd,  07. 

canal,  Jdl.                               ^^M 

in  myopia,  U2. 
in  fohoola,  300, 

of   Rolando,   aitnatlon    of, 

tho  pharyngeal  vault,              ^^M 

773. 

^^H 

its  flffecU  un  cliamoter  and 

of   SylvtoB,    situation    of, 

of  ethmoid  bone.  702.               ^^^^M 

the  purtuits  of  life,  1-15. 

773. 

nf  frontal  ninaa,  7(i3.                  ^|^^| 

relief  of.  Itf7, 

Fistula,  capillary,  73. 

Fracturea,    compound,    of   the       ^^^^H 

results  of,  144. 

of  ear,  congenital,  4. 

ernnial  vault,  operation  for,             ^^| 

Eye-eyrnptoms   in  ohronia  hy- 

of  lachrymal  gland,  70. 

^M 

driK^epbnliis,  -175. 

uf  lachrymal  aao,  73. 

Fragility   of   bonea   in    Fried-              ^H 

in  muiliijlo  sdleroele,  49d, 

Fixtorea  for  waahing  in  aohoola, 

reioh'a  diaense,  723.                                ^H 

507. 

399- 

Frankfort -on-the-Mnin,   aobool              ^H 

of  diiOMC  of  the  olroula- 

Fleiibilltaa  oerea,  941,  043,  914. 

gymnaaticj  of,  373.                                ^H 

tory  syslpin,  177. 

S«e  Cntalepny. 
Flexible  koire,  Horslay'a,  778. 

Free  gymnastic  gamea,  282.                    ^^M 

of  lead-poii<»tiiug,  627. 

Friction  in  maaaage,  327.                         ^^M 

of  racoular  diae«»e,  177. 

Flexion  of  limba  in  swimming. 

Friedreich's   auxia,   201,  710.              ^M 

^^H 

271. 

Sre  Ataxia.                                              ^^M 

H 

Floor-constmctioD  for  boepitala, 

Fright  a  cause  of  oonvulaiona,              ^^| 

416,  417, 

^M 

^M 

Flue-rentilntioD      of      aohool* 

Frog-morementa  in  twimming,              ^^M 

rooma,  38 1 . 

^M 

^^nMk4*yt(ot>inent  of  the,  262. 

e>chcme»  for,  382. 

Frontal    bone,    operations    on,               ^H 

^K^MW^<r2s. 

Fluids  while  training,  2U4. 

768,  709.                                         ^M 

^■^      mf«ip«thic.  819. 

Fluah-tanlia  for  acboola,  399, 

lobea  of  hmin,  tumora  of,              ^H 

Facial  ntrophy,  neurotic,  or  pro- 

FlT-pnper,  poisoning  oauied  by, 

^M 

greynive,  79i. 

599. 

■inaa,   fracture    involving,              ^H 

heinidtropliy,      795,     824. 

Fooal  Boleroaia.  405.     St€  Se)«- 

^M 

Sre  Hcitiifttrophy. 

rotiia.  Multiple. 

FomigRtion.  339,  341.                                ^H 

paralysiB,  H(J4.    ^««Pamly- 

Folic  du  doute,  452. 

Fundus  of  the  eye,  traamatltfm               ^^| 

■  !«,   Fticiftl. 

Follieulnr  ophthalmia.  87. 

^M 

■paani,  clonic,  801. 

Funerals  a  souroe  of  cout&gioD,        ^_^^H 

Faeio-soapulo-humeral  type  of 

lug.  46H. 

^^H 

primary  inusoulnr    atrophy, 

in  chronic  hydroccphwlui, 
471. 

Fungus  cerebri,  728.                         ^^^^H 
Famitare  of  schoola.  35S.               ^^^^H 

Pnoal  poifoning^  n  cnuseof  dys> 

Food,      impropr-r,     promoting 

Furuncle  of  eyelid,  55.                    ^^^^^M 

,             cojery  and  diurrhasa,  896. 

nontal  diiordor,  1U44. 

Fury,  outbrfalta  of,  1052.               ^^^^M 

^^m 
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^^^^^H 

^^^H 

Gothic  palnte  in  cerebral  palsy, 

641. 
Gouge  irentilator,  nSS. 

^^1 

^^^^H                GalruiomcU'r,  diagao^tio  ase  of. 

ITabit  chorea  or  epMOi,  8#1.  ^^^| 

^^^H 

Goaged-out    ulcer    of    cornea, 

llseoiatemesis,  hysterioal,  970. 

^^^^1                 Qamea  for  ohildren,  282. 

106. 

Usttuatoina,  528. 

^^^^H                         free  ^jmaaitic,  282. 

Gould.  Br.  G,  M.,  ami  Dr.  C.  S. 

of  the  dura  mater,  oubthal- 
mie  fraturee  of,  192. 

^^^^H                 OAmiDMismus,  463. 

Turnbull,  on  diseiues  of  the 

^^^^H                 Gbsmiu  diaialMttkats,  .^.H9. 

eye,  V2(K 

Htrmatomyeliu,  671. 

^^^^H                 Guitrio  diaoue  folio werl  by  ret- 

Goaty  diathesis  in  megrim,  832, 

Hsematorrhacbis,  071. 

^^^^H                           iniiJ  ob»Qgo>,  2U7. 

834,  837. 

liair.  wa«bing  the.  38. 

^^^^^^^H                 beoiorrbftge    followed    by 

Graide-e-Yaminations  In  school, 

llalf-Blretc-b  walk,  323. 

^^^^^^^^h                    loM                          powor, 

3+7. 

BollucinulionK,  infabtile,  1040, 

^^^^^^F 

Qracfc's  operation  for  entropion, 

of  childhood,  452. 

^                       trouble!  dae  to  Ametropia, 

152. 

Hamilton,  Dr.  A.  M.,  oa  dlof - 

^^^H 

for  strabismus,  156, 

Dosis    of    Dcrvona     diacaict. 

^^^^^1                 General  c^inratBions,  883.     Set 

Grand  jury  testimony,  444. 

447.                                         ^m 

^^^^^1 

Grand  mal,  8tt0.     S*^^  Epilepsy. 

Hand,  innervation  of,  661.      ^^^H 

^^^^H                         pnmlysis  and  miiltiple  iole- 

Granular      conjunotivitia,     88. 

its  relotive   meamraKm^^^H 

^^^^^H                               rosis,  relations  of,  504. 

<^'rf  Ophtbaltoia,  Granular. 

as  compared  with  tbe  m-       V 
tire  body,  254.                          ■ 

^^^^H                 Generative  argans,  oorrelutlon 

Granulations     in     opbthalmia. 

^^^^H                     of   their  dUeases  witb   eje- 

89. 

ITand -atomiser*,  35.                             ■ 

^^^^^H                      leifiurjd, 

Granuloma  of  the  choroid,  174. 

Hand- mirror  fur  ibe  ear,  7.                I 

^^^^H                  Generic      ataxia,      716.       .^ee 

Graves's  disease,  952.     S*e  Ex- 

Hnnd  -  movements    in    rowing,         1 

^^^^H                      Ataxia,  Friedrelob's. 

ophthalmic  Qoiti-e. 

270.                                                      ■ 

^^^^H                  Qcnetoue  idiooj,  1026. 

Gray,  Dr.  L.  C,  on  cerebral  pal- 

Handicrafts taught  io  rcfonna-        H 

^^^^B                  QcnitBls  after  rape,  4::t9.  440. 

sies     and      Buppuratire 

toriea.  434.                                       ■ 

^^^^^■^                Geaitu,  the  inlirmtlibs  of,  270. 

meoingitir,  479. 

Hardness  of  bearing,  47.                    1 

^^^^^^^         GertniLD  meoclea,  return  uf  pu- 

on  epilcpsiy,  S99. 

Harvard    University,   phf^eal^^^J 

^^^^^^^K                    pils  to  school 
^^^^^^^P                eebooMeekfl  and  seats,  3^9, 

Groy  eyelashes,  65. 

training  in,  371.                     ^^^H 

tubercle  of  the  retina,  229. 

Basncr  d'Artha's  hlepharapla|^^^| 

^^^^^ 

Greek  standard  of  female  sym- 

lie operation,  153.                    ^^^ 

^^^^^H                 Germicides.    S*t  Dipinfeottints. 

metry,  ancient,  2o4. 

Ha  ward  on  backache  froso  f»         I 

^^^^H                  (Jenns  of  diiiea.«)e,  .H33. 

standards   of  snlhropome- 

tigne.  351.                                 ^^^M 

^^^^H                GiaQta  cot  monstroaitios,  249. 

try,  ancient,  243. 

Head,  blows  upon,  555.             ^^^H 

^^^^K^^          Uirlfl  nt  flobool,  health  of,'846. 

Green  tarlntan,  poisoning  from, 

eyrtoineter  for.  774.           ^^^H 

^^^^^^^H                effeotfl    of    eye-Htrain 

699,  600. 

mojisage  of.  328.                     ^^^ 

^^^^^H 

Growing-pains,  789,  793. 

peculiarities    of,  aa    indi-         1 

^^^^^^^H               exercise 

Growth  of  boys.  284,  285. 

catirig  dUeoae,  446.           ^^H 

^^^^^^H 

Guarana  for  siek-headaohe,79S. 

Headtebe.  828                          ^^M 

^^^^^^^^P               table              heigh  t(i      nnd 

Guiitcn-pigs,    induced    convul- 

annmtc, 828,  836.              ^^H 

^                           weights  of, 

sions  in,  879. 

diet  in,  8<ift.                  ^^^B 

^^^^^1                 Girls'   lobool,   day's    work    in. 

Gum-lancing    in    coornlcioos, 

ruodicntion  in,  873.             H 

^^^H 

894. 

treatment  of,  934L               H 

^^^^H                 Gtoi.^ea    for  1itng-»ighted   chil* 

Gommata  of   brain,   ^eats    of. 

as  n  oyinptom,  828.                    H 

^^^H 

&51. 

M8lti(-nu|>ic,  835.                    ^^^M 

^^^^^B                         for  myopic  ehildren,  .188. 

Gums,  Iti«d-Ui»e  on.  R23,  6.^0. 

at  school,  348.                       ^^H 

^^^^B                   Glaucnrau,  125,  2Sf^. 

Gunshot  w<iuiidH  of  brain,  764. 

aural  disease  in,  8^8.          ^^^| 

^^^^H                         congenitam,  1 13. 

Gymnasium,     advantage*      of, 

brain-difca^e  id*  &38.         ^^^| 

^^^^^H                         ophthalmoseopia     features 

289. 

cau»rB  of,  828.                     ^^^H 

^^^H 

Oymnaxt  defined,  302. 

cerebral  diseaoa  in.  9iS.    ^^^H 

^^^^1                  GUomn.  oa>«  of,  K\. 

GyaiDastie  games,  282. 

cln«Bif)cation  of,  82V.          ^^^| 

^^^^^1                           intracrnninl,  «entfl  of,  &51. 

Gymoastios,  active,  3I»2,  303. 

dyspeptic  837.                      ^^H 

^^^^^B                         of  the  pons, 

iBStbctic,  30.!. 

eur  ^^^■■■■^-  -TV  'SSS.             ^^M 

^^^^^H                          of  the  retina. 

ancient,  301. 

el"                                            ^^H 

^^^^^■^_                         prognocis  of.  170. 

apparatus  for,  .'570. 

838.     A^^H 

^^^^^^^^ft                         lymptoma 

base  positinns  in,  304. 

aUo  Mig(tu).                    ^^^H 

^^^^^^y 

classified.  302. 

febrile,  838.                           ^^H 

^^^^^^^^^                   pathology  of,  562. 

edueattonal,  303. 

from  *ye-#tr«in,  144.            ^^W 

^^^^V                Glio-iiiircomn  of  bnUn,  eeati  of. 

for  children,  282. 

from  hyperspniin,  8,'57.                 ■ 

^^^H 

for  girls.  297,  367. 

from  mvnstruftl  cri«i«.  8S7.         1 

^^^^^H                         pnibology  of,  bhS. 

history  of,  3UI, 

trom   mitral    insuffieirncy,         1 

^^^^H                  Globua  hyiitcrictiii,  cause  of,  953. 

in  schools.  302,  SA9. 

SS7.                                              ■ 

^^^H                 Glottit,  spasiD  of,  881. 

medical,  30:t. 

gvv'r              "'"H.                     ^^^1 

^^^^H                 Gluttony,   examples  of  exc«a> 

military.  303. 

^^1 

^^^^H 

modern,  301. 

in  1                    r,  557.           ^^H 

^^^^H                 Glycosuria  in  multiple  eerebro- 

objective  active,  303. 

in    niulU|tU-  cerebrn-fpiaol        V 

^^^^^B                             spinal  sclerosis,  502,  507. 

passive.  303. 
passive,  303. 

•cl(fn;>i»,  600,  &I3.                     ■ 

^^^^^B                        opbtbutmoaoopio      features 

in    tubercular  meoiugitts,        fl 

^^^B 

pedagogic,  302. 

514.  515.  516.  510.                   ■ 

^^^^V                Goitre,  ezopbtbaltnic,  032.   See 
^V                                         Exophtbalmio  Ool- 

poaititfins  in,  31*4. 

kinds  of,  829.                              ■ 

results  of,  290. 

locality  of,  828.                             ■ 

^^L^^                                     tre. 

school,  302,  369. 

malarial.  833.                              ■ 

^^^^H                                  ophthalmoscopy        of, 

subjective  active,  302. 

malnutriliun   a    tMlnm    vl*       fl 

^^^H 

passive,  303. 
Swedish,  3U1, 

836.                                              ■ 

^^^^H                Gonooooous  in  opbthalralo,  78. 

ma^Angr  in,  329.                  ^^^| 

^^^^H                Gnnorrhoia  distinguished  from 

GTtnnnsts,   defective   build    of, 

medication  in,  8S9.             ^^^H 

^^^^^B                     teuoorrbeeoy  4i4» 

*3:i. 

neuralgic,  450.                   ^^^| 

J^F 

INDEX    TO    VOLUME    IV. 

^^^        1071             ■ 

^IlKHdyMte    of    bypermetropio 

Hemiatrophy,  fucial,  cauaea  of. 

,  HemorrtnAgio  rayditi.'C.  670.                         ^H 

1              *Mtimx,UV. 

824. 

llepiktio  dlsca»c,  opblUaUuoaou-                  ^H 

Mh«oU,  8;i6. 

countu  of,  S27. 

pic  feiiturfii  uf,  207.                                     ^H 

1               ■wt  of,  ft28. 

eluetrioal  reaetiona  io, 

Hereditary   ataxia.    716.      Set                 ^H 

■ick«     .$ec  MigrMDflu 

825. 

Ataxia,  Friodreich'a.                         ^H 

'               signiSoance  of,  4&0,  828. 

etiology  of,  824. 

ataxic  paraplegia,  725.                         ^H 

lyp«a  of,  »2y. 

pathology  of,  827. 

nerve-atrophy,  the  eye  in,                 ^H 

i               unilBteral,   790.     See    Mi* 

prognoaia  io,  837. 

H 

1                   gnine. 

apeoial  aeni^ea  in.  826. 

nerruua  dieeaae,  448.                          ^H 

1               uneinie^  838. 

aymptuma  uf,  82.>. 

progressive  muacuiar  atiu-                  ^H 

vArieties  of,  450. 

treatment  uf,  827. 

pby,  H2I.                                           ^M 

Mead'iJefurmitiea     in    cerebral 

H«iiii-eatolep»y,  9>i78. 

tabev,    it«   relatioiiahip    to                ^H 

paUy.  5il. 

Hemichorea,  S48,  861,  852. 

multiple  acleroaiit,  6US.              ^^^^^ 

Head-«nlArgein4:nl    ia    cbronio 

Hcmioramia,  7DU.  Ste  Migraine, 

Heredity  in  tubercular  menin-          ^^^^| 

hydrocephaliut,^  471,  474, 

and  Megrim. 

gitis.  517.                                     ^^^H 

47.1. 

Ilemipiegia,  488.   St*  alao  C«r«< 

of  near-flight,  3fi8.                          ^^^H 

non-bjdroo«pb»lio,  503. 

bral  Palaioe. 

of  otitic  media,  32.                                  ^M 

Hettrt-iojuiriea,  748. 

eauaea  of,  630. 

Hernia,  cerebral,  730.     See  En-                  ^H 

jrenerml  trcalment  of,  763. 

followed  by  atbetoaia,  9.17, 

cephaiocele.                                 ^H 

Head-iDoveinetits     in     rowing, 

938. 

following    an     opera-                 ^| 

270. 

from  brain- tumor,  5rt7, 

tion,  779.                                       ■ 

in  walking,  260. 

from     cerebral     oijibolitsrn, 

prevention  of,  780.                         ^H 

Henlth,  l»est  conditionf  of,  268. 

632. 

treatment  of,^  781.                          ^M 

boards,  duties  of.  403. 

from  cerebral  hemorrhage, 

of  apinal   curd,   732.     See                  ^H 

i>«.  «cbol»n«b1|.i,  34*5, 

530, 

also  Spian  Bifida,  743.                       ^H 

Haaring,   anjitomicsal   baiia   of, 

from  thromboaia,  531. 

Herpea  cornen,  117.                                      ^| 

48. 

hysterical,  970. 

lubialia  with  aural  dijseaeo                  ^| 

,              at  birth,  8. 

in    imteriar    poSiomyelitia, 

fi>l lowing   cerebro-splnal                  ^M 

defective,  47,  49. 

6B8, 

meaingitia,  42.                                     ^H 

1                       teals  of,  4». 

in  cerebral  palsiea,  541. 

Her«cbel,  8lr  John,  on  the  dia-                  ^H 

di«tarbAnc«s  of,  tbeir  dg- 

infantile,  455. 

tinction   between   the  terms                  ^H 

njficancc.  4.il. 

eyphitltio,  594. 

average  nnd  mean,  247,  note,                    ^H 

imperfect,  47. 

caaes  of,  504. 

Hey's  «nw,  752.                                             ^H 

^               latent  in  deaf  mutet,  47. 

with  chorea,  457. 

Iliccougb.  hyaterieal,  970.                           ^H 

rarcbiiDisii]  of,  48. 

Hemorrhage,  cerehral,  525,    Set 

High  tleakfl  a  oauae  of  deform-          ^^^H 

Beart-diiea«e  a  cause  of  cm; re* 

Cerebral        Hemor* 

^^^1 

hr*l  itemorrbage,  53i». 

rhage. 

High  jumping,  318.                             ^^^^H 

and  oborcii,  S44. 

opbtbalraoHcoplo   feat- 

phyaioa  of,  273.                                       ^H 
Hindu     atandarda    of    anthrt.                       fl 

due  lu  lead'poicuning,  022. 

ureenf,  184. 

tnaaaage  in,  'A'dl, 

rcBults  of,  541. 
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upbtbaluioflcope  in,  177. 

elTeota    of,    on    (be    retina, 

Hip-joint  diseaae  diaarimioHtod                   ^H 

with   plilct.itis,  leadinx  ti 

181. 

from  anterior  polio-                  ^H 

retina)  venuu»  ibrotnbo- 

folluw»l  by  lusa  of  viaual 

myelitia,  71IJ.                            ^H 

•ia,  17V. 

P'jwer,  207. 

byateria  complicating,                  ^| 

Heart-impulse  during  ezerei«e, 

from  cranial  ainoae#,  756. 

■ 

275. 

from  dura  mater,  757. 

Ilip-KiOTementaia  wulking,2fl6.                   ^| 

Heart-injury  from    iojudicioui 

from  amlp-wouud,  749. 

Hiatory,  chart  of  peraonal  and           ^^^H 

exerciae,  2B0. 

from    vertebral     or     apintill 

fumily,  28t),                                           ^^^M 

Heart -mnarsle  benefited,  hy  ex- 

veina in  operntiotia.  7H7. 
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erciae,  2  7  A. 

in    opemlitma    for    brain- 

Iloiding-breath  apella.  806.                 ^^^H 

I)c<>rt';timulant-i  in  tubereular 

tumor,  776. 

Hulliiw^^bock  io  gyunaata,  371.          ^^^^| 

meningitia,  ^2.'< 

in  trephining,  768. 

flupkins'e  ronffeur,  752.                        ^^^^H 

Ileal  and  motion,  2."J8. 

into  the  retina,  non- trau- 

Hordf<u]Dm, 63.                                     ^^^^H 

aa  a  ilioinreotAnt,  .338. 

matic,  \m. 

HoriBontnl  bar,  305,  300.                    ^^^^| 
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recurrent,  180. 

Uora1«y*B  fle.\ible  knife,  778.             ^^^H 

258. 

traumatic,  180. 

^^^^H 
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Heating  and  ventilating  appa- 

intmapinal,  671. 
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iiituB    oiuibin&d,    for    a 
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Hoepitala,  children'*,  400.                          ^H 
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385. 
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67fi. 
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of  hoapitals  4t1,4l3,  414. 

complloAtingmenlngo< 

coneitrijotion    of,    410,                  ^| 

Hebetude,  sigoilknacoof,  486. 

myelitis,  854. 

^^H 

Ilcijjht.     Ste  Stature. 

diaKOoaia  of,  676. 
pathological   nnntomy 

drainage  of,  415.                   ^^^^M 

Ilt'ineralopia,    nptitbalmoaoopie 

(irepliwe  in,                             ^^^^| 

featurea  of,  2A<i. 

of,  670. 

fiuor-cooslraction,4l6.          ^^^^B 
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poft-mortem  detection 
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gB3. 

of,  076. 

heating   of,    4M,   413.            __^M 

Hemianopaia    in    bra  la*  tumor. 

eigne  of.  644. 

^^M 

56W. 

dpinal,    667.     Set   Spinat 

hoi-water  heating   in,          ^^^H 

HomiAthrtr>.«i*,  030. 

Hemorrhage. 

^^H 

Heinintrnphy,  fneial.  795,  824. 

Hemorrhai^io   infiammntiion   of 
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cuji'B  of,  H25, 
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J 
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^^^^^^H                        piling 

treatint-nt  of,  47U. 
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^^^^^^^^H 

chronic,  471. 
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^^^^^^^^^1                        uoreulain    aIovm    forj 

brain  in,  476. 

tapping  fur,  792,              ^^^^| 

^^^^^H 
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treatmeot  of.  aurgieml,  ^^^^^H 

^^^^^^^^B                     nuiiutuni 

develupuivtit  of  body 

Bydropbobia.  bydrrical,  t^1«.^^^H 

^^^^^^^H 

in,  47«. 

Uydropbtba)a)»«       (^>ti4*'-T>it«;^^^H 

^^^^^^^^1 

diagnusU  of,  477> 

^^^1 

^^^^^^H 
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cerebral  tumor,  5S4, 
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^^^^^^B 
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477. 
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^^^^^H 

external.  471. 
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^^^^^H 
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eyes  in,  475. 
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^^^^^^^H                        Wftter-cioaeU   of. 

fluid  of,  475. 
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^^^^^H 
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471,  474. 
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intellect  in.  477. 

Hyper»«tbesiA,     detection     «^^^H 

^^^^^H                oottage, 

internal,  472. 
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^^^^^^H                        plan 

acquired,  474. 
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^^^M 
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ures  of,  474. 
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^^^^^f 

473. 
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^^^^H                   Hot-air  furnacfs,  300. 

brain  in,  474. 

^^H 

^^^^^H                  Hot  water  bvuting,  414. 

eauaes  of,  472. 

Hypertrophies  of  the  eyeliiK^^H 
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^^^^^B                  Hot!  »  upcrutiun  fur  cntropioui 
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474. 
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^^^H 

cranium    in,    471, 
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474. 
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^^^H 
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Hypnotic  pbcnometiA,  af*  ll^^^l 
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474. 
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^^^H 
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^^^^B 
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lory.  472. 
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^^^H 
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in   llie  training  «f    idisia,         1 

^^^H 

varieties  of,  472. 
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^^^^^H                  Hydrcncepbalocelp,  730, 
^^^^H                   Uydroccphalio  idiocy,  IU31. 

mental   symptoms    of, 

Hypopyon- Icenititta.  106.  197.           1 

478. 

Hysteria,  Bcbrometopsie  to.  97 1),        ■ 

^^^^H                  Hydroc«pba)oo«le,     origin     of, 

prognoais  In,  478. 

0H7.                                            1 

^^^H 

special  senses  in,  475, 
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^^^^H                  Qydroc«phiiTus,  406. 

476. 
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Hon  of  fluid  of.  477, 

anspmia  in.  V83.                 ^^^| 

symptoms  of.  475. 
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082.                                           ■ 
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B                                                 Wood-lfflting  in,  470. 
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lOUl.                                               ■ 
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rii^ijul  impairment  In, 
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^^^^^H                                                       47l>. 

congenital,  748. 
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causes  and  rnrietles  of, 
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^^^^^1 

735. 

ataxia  with.  970.                 ^^H 
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eittflTtinl,  472, 

nufomntism  in,  988,  97i,   ^^^| 

^^^^^H                                 clinical  hintory  of,  46S. 
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barking  in.  964,  971.         ^^M 

^^^^^ 

size  of  bead  in,  748. 

baths  in,  101)5.                   ^^H 
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treatment  of,  747. 

bibliography  of,  959.           ^^« 

^^H                                           CDppinc  in,  470, 
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^H                                           darntio'ti  of,  4R9. 
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blindnc^M  of.  214,  970,987.       ■ 

^H                                         effutiion  in,  468,  489. 

boys   with,   058,  960.  96«.       ■ 

^^M                                        tot-bng  in,  471. 

external,  471. 

990,  lUO.t.                                   ■ 

^^H                                           Invasion  of,  46S. 

ex  vacuo,  488,  473. 

eaUle^xiy  in,  972.  97$.              M 

^^^                                        iodides  in.  470, 

forms  of,  488,  467. 
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^^^^^                                 luecbing  in,  470, 
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cerebral  pnl^ie^  49A. 
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ff]r«ter!a,  choreic  aymptoma  in, 

Hyateria,     hygiene     of,     961, 

Hysteria,    rotary    eetsttres    io,             ^^^| 

969. 

1004. 

^^H 

olaiMiiBcfttion  of  sjmptoius 

hyperaBatbtt»ia  in.  9S2,  9S5. 
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of.  OSS. 
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^^H 

W«]iiuare  ID.  962. 

tipte  neuritis,  086. 

phenomena  In,  983.                    ^^^^| 

^alub-foot  in,  i»S9,  995. 

hypersensibility  in,  97 1. 

acK                                                      ^^^H 

BtoddliDg  «  cause,  V6Z,  9fl3. 

hypnutie     phenomena    in, 

(ivxual  organs  in,  96.1.                      ^^^^| 

^P«alor-blin(lnen  in,  987. 

9B6,  968,  988. 

shammiag    in,     964,     967,               ^^^^| 

^>  oonipftnionfhip  in,  961. 

bypnutiofl  in  diagn'jaia  of, 
lOtll. 

U(tH,  U6U',  97L                                    ^^H 

complicationi     with,    989, 

aimulntin^:  nicntogitia.  062.               ^^^H 

9n. 

hypnotiain  in,  978. 

spinul  diBeaao,  lOUl.                  ^^^H 

oonrthuHon  in,  9tl&,  862. 

fayaterogflDio      poinla      in, 

aociiil  comliMooa  in,  962.                    ^^^^| 

eontr&otaraa  in,  WV,  970. 

mm. 

foinnambulifw  in,  092.                    ^^^H 

troAtment  of,  10117. 

imitative,  96rl,  969. 
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ooDvaleAoautii  with,  9A>. 

imprenaioiie  ewusing,  966. 
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in  Icnd-poisoning,  629. 
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ooiigb  in,  97d,  984. 
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^^^1 
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95*2. 
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dMraflsi  In,  U7a,  988. 

indulgence  a  oaubd,  962. 

^^H 

daalb  from,  ]uu:i. 

infiintile.  9^8. 
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d«c«ption  it),  91^4,  967,  969, 

inhibitory  centres  in,  96S. 
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969,971. 

insanity  end,  995. 
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definition  of,  958. 
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iNohnmia  in,  967,  983. 
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treatment  of,  1007. 
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■            timo. 
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throat- affections  in,  081.                    ^^^1 
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■                dren,  999. 

maaaagein,  1005. 
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■       lllUl. 

motor  phenomena  in,  060. 
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^  electric  it  J  for,  965. 
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1004. 
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epidemie*  of,  963,  069. 

neuro-mimetio,  966.  0B9. 
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^1                ntid     llyatcro  •  Epi- 

nooturrtal,  906,  998. 

wntcr-treatmcnt  in,  1005.                  ^^^^| 

H                teyny. 

of  childhood,  453. 

xoonthropv  in,  971,  972.                    ^^^H 

■^           relnteti  to,  997. 

organic  diaeaaei  with,  994, 

tone!  io,  986,  998.                              ^^H 

epilcptoii,   1164,     See  alao 

pnio  in,  971. 

HyatcriGol      chiUlren,      moral              ^^^H 

EptU'ptn.  HjPterio,     and 

pamlyaia     in,     070,    086, 

trcurmpnt  of,  909.                              ^^^1 

^1        IlyfteraEpilopsy, 

983. 

oye'tronblc*,  216.                                ^^^H 

H  etiol'uj^y  iif.  9<i(». 

pathology  of,  967. 

progno»tM    iitid     treat-               ^^^^^| 

^  eye  iq,  986, 

pecuIiaritieAbf,  in  children, 

^^^1 

faliilily  in,  100.1. 

969. 

^^H 

foigriol  pnrtilyaiSi  in,  9S0. 

prediaposlngeaaeea  of.  060. 

mania,  diiignoila  of.  995.                 ^^^| 

fever  of,  993. 

prediapofliiion  to,  1095. 

spaam,    how     <iiKlinguiah-              ^^^H 

fright  a  caufie  nf,  9C6. 

prf>vention  of,  1tl04. 

able  from  tvlnnuii,  928.                   ^^^H 

galvanic  trealmont  of,  965. 

progno»i«  in.  1«30H. 

HyeCero-epili-pity,  909,  973.  ^^^H 
pge  in,                                                ^^H 

trave,  972. 
hiematettieeia  in,  97((. 

prone  decubitus  iw,  1003. 

pr«iipliylaxi»«  of,  Jlim. 

nttacita        974.                                  ^^H 

balloeinationa  in,  979. 

paycbicai    phenomena    of, 

boys  with,  \>7'i,                                 ^^^H 

headache  in.  971,  984, 

969. 

ciiAra                                                    ^^^1 

bemianteathesia  in,  983. 

pay  oho  logical    nutomatiam 

consciousness  in,  975.                        ^^^^| 

b«U)ipte|;{a  in,  970. 
heredity  in,  96fl,  961. 

in,  966. 

diagno!<e4l  from  Jnckaoninn               ^^^^| 

reality  of,  968. 

epilepsy,  998.                                     ^^H 

hip-joint  dioiiaca  with,  995. 

relapses  in.  1001. 

kinda  of,  97.t.                                    ^^H 

home-life  in,  Wl^ 

rhythniicfll  movementa  In, 

oiiii^thnlonua  in,  974,  ^^^H 
pbaaca  of,  975,  974.                           ^^H 

hydrotherapy  in,  1005. 

979. 
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Hy8t«ro-«pil«i>B7,  vrodromu  at, 

prognosii  in,  907. 
MX  io,  W73. 
ffymfjlomci  of,  076. 
trMtmeut  uf.  909. 

of  attaokt!  of,  101»0. 
tjpw  of,  V73, 
niMOiiMMttniMS  in,  975. 
rariod  phenomeoA  of»  V7i. 
v&ri«ti«a  of,  973. 
HylUrogeDie  u&m,  974. 


Ice  foropbtb&lmiAaeonalonuii, 

83. 
Ic«-bag  in  »cate  bydrooep1i»liUj 

471. 
loe-treatTDent  in  mjditlB,  ©Tt*. 
Idoal  perf(.-fitiou  of  the  human 
Bgure,  245. 
[jOBitions  fur  ezeroiw,  318. 
Idiocy,  I  Dig. 

iicci(l«Dta1,  kindj  of,  1026. 
aoquirod,  1022. 

kind!  of,  1026. 
anatomical      fettturw     of, 

lo:ii. 

b^k«KrdQ«M  distin- 

guiebed  frnm,  1024. 
cauieit  of,  1U19. 
oUwIflcntion  of,  lCl2a. 
congenital,  kinda  of,  1025. 
ooiuanguiaity    of    piirent» 

in,  1020. 
cranium  in,  1028,  10:j2. 
defeoto      aaeooiated     with, 

1024. 
definition  of,  1019. 
degrc«fl  of,  1023. 
depriTntion    resuUing'    in, 

10.14. 
diai^nosis  of,  T034. 
divtint^uishcd  from  demen- 
tia, 11)20. 
drunk«iineca    »    oaoBo   of, 

1U21,  1022. 
eclamptio,  102B. 
education  in,  ItfSd. 
epilejitie,  1029. 

progoofia  in,  1030. 
troattncnt  of,  le>3l. 
etbtiic  formji  of,  1027. 
etiology  of,  1019. 
extra-uterina      origin      of, 

1022. 
eye-grounda  in,  199. 
following    congenital    pal- 

«iH*n,  .^47. 
fright  of   raolber  a  cause 

of,  1020. 
from  cortieal  ageneitis,  54  A. 
from    hydrooepbalD«,   477, 

lfi.1l. 
genctouii,  1020. 

eao*e5or,  102(1. 
<!umplication«  in.  102n. 
dcformitiea  with,  1027. 
phygical  dcfcclB  with, 

i027. 
prognom  in,  1027. 
grades  of,  102.1,  1025. 
growth  in,  1033, 
health  in,  \dM. 
heredity  in,  1020,  1020. 


Idiocy,      bydrocepbalie,      477, 

1031. 
hypnotism  for,  1036, 
byetericB.1  phenomena    in, 

995. 
in  parn]y[ic«,  54U  1032. 
inflammatory,  1034. 
inelitutiuDS  for,  1036. 
intcu3p«rane«   a  OMU«   of, 

1021,  1U22. 
ktndii  of.  1025. 
muternal  health  a  factor  in, 

102U. 
mental  disturbaocca  with, 

Wib. 
mierocepbalio,  1027. 

Bkuli  io,  1028. 
Mongolian  typo  of,  1027, 
non-congenital,    kiodf    of, 

1025. 
one^aided    intelligeDce  in, 

102;i,  102a. 
oxy  cephalic,  1028. 
paralyUc,  541,1032. 

pathology  of,  1<}33. 
parentage  in,  1020. 
partial,    095,    1023,    1021, 

I02.i. 
pathological    anatomy    of, 

1035. 
petit  mal  in,  1030. 
phviiieikl       condition      in, 

1023. 
prolonged  labor  a  caa9e  of, 

1020,  1033. 
race  resemblanoea  in,  102S, 

1027. 
«<?hooli  for,  1035. 
sex  in,  1020. 

siseof  Bkull  in,  1028, 1032, 
static ti(»  of.  1020,  1023. 
eypbilitio,  607. 
training  in,  1035. 
traumatic.  1033. 
rarietifld  of,  1025. 
weight  in,  10.^. 
Idioeynoraidea  of  raaonlar  dia- 
tribation  to  the  optic  oerro 
and  retina,  16,1. 
Idiot-aav«nt.s,  1023. 
Idiotfl,  blindocm  of,  451. 
ImbMilea,  intelligent  traita  in, 

1(»2.^. 
Imbecility,  1019. 

claMification  of.  1025. 
diagnoaiBof,  from  insanity, 

lft25. 
byistcrical    phononena  in, 

995. 
in  paralytics,  541. 
kinde  nf,  1025. 
moral,     995,     996,      1026, 

1©52. 
ophthalmoMOpio     fealnrea 

uf,  199. 
partial,  995. 
varietief  of.  1025. 
ItDpotencr,  preAotnption  of,  in 

obildreo.  425. 
Imnnjv illation  by  feeble-minded 

children,  453.* 
Impulsus,  maniacal,  1052. 
linpuritieH    in    air  of   scbool- 

HMtnis,  377,  378. 
Inoiiteii  woands  of  scalp,  748. 
IncioioRB  into  the  brain,  aurgi- 
cal,  778. 


Inclined  rope  climbing,  fat  j 

nastiea,  307.  H(\. 
iQcontinence  of  ariney  992. 
Incubatory    perioda    of    oonb 

gioufl  difeaae*,  408. 
Indigestion    from    leed-poii 

ing,  625. 
Individuality,  nature  of^  427. 
Indolent     babiia    a    awoM 

tpioal  curvatore,  357. 
Indactrial    rcbwola,    origin 

428. 
Inlhntite  apinal  paraiyaii^  i 

qtge  in,  :{30. 
lo&inta,  oteanliaoaa  ot,  10 
oducAtiou  uf,  1048. 
euiotiona  iu,  1041. 
handtrnining  uf,  104S 
imitativcDc^t       of,      104lfj 

1042. 
impvrntire  moremoota  in 

1042. 
likea     and      ditlikM 

1042. 

moral  fenfle  in,  1042. 
physically  dcfactiTa,  449. 
eea^9  •  development 

1040. 
•peccb  -  acquiiition 
1042. 
Infections  diseaMa  followed 
maltipla        cerebr 
spinal  acIoroiiB,  503.  ' 
means      of     checkiog 
their    aprcad,    402. , 
407.  I 

myelili*.  066.  ^ 

Infirinities  of  genius,  279. 
Inflation  of  the  middle  ear,  1i>, 

20. 
Inhibitory    centres,    M0| 

864. 
Injuries  of  the  eye,  147. 
Innorenoft,  presumption  of, 

children,  422.  424. 
looccipJtic,  7;t6. 
Inocolation  as  a  meana  of  pro* 

phylakia,  334. 
Insanity,  1038. 

acute  direaaea   taading 

1045. 
age  in,  1038,  1039. 
antecedent*  of,  10.^9. 
BDthclminties  to,  1044. 
nt  puberty.  452. 
brain  in,  1040. 
diagnoBia  of,  452. 
diet  favoring,  1044. 
digest  i  on  al       distnri 

faToriog,  1044. 
educnlion  favoring,  1040. 
exantbeinatoua        diiwtas 

leading  to.  1045. 
exciting  <»ufres  of,  1943. 
febrile  diaorderv  leading  to, 

1045. 
fright  u  a  eauac  of,  1046. 
from    hereditary   ryphilia, 

697. 
heredity  of,  1039. 
byaterinal.     &<  HyiMfffml 

Mania. 
hysterical  aoti  in,  1047. 
injuries  causing,  l>il. 
intestin&l      para«itil     ^ 

1044. 
intruBpective,  452. 
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^         ■mm,..       ^^^^^^^^^^^^^^1 

^^^B^my.,  mutiirbational,  1048, 

Intraoranjnl    hemorrhage,   sta- 

Jotnt-diaease, hysterioal,  treat-           ^^^^H 

IQjy,  1050. 

tistics  of  npnrotions  for. 

Dient        1007.                                     ^^^^1 

1                       tre&tmeat  of»  1051. 

772. 

Joint-dLieases   diagnosed    from            ^^^^H 

L              monX.  1052. 

lesions,  onr  Ia«k  of  knowl- 

hyfteria,                                               ^^^^| 

L                     eanaM  of,  1&44. 

edge  reglkrding,  4)^4. 

Joint- pain,  non-rheumatie,  451.           ^^^^H 

^H       of  childkood,  1US8. 

tumor,      5.^1.      .SV«      also 

Jotiex's  operation  for  eotropioQ,           ^^^^H 

^^1      paio  r&relj  m  mom  of,  1043, 

6rain>Tumur. 

^^H 

^      pM^tml,  lOlfl. 

disoriminiUed  frnm  the 

Jumping,  317,  S18.                                ^^^H 

praiiispoaioK     cftoMS      of, 

eerebral  |i»bie<i,  4S8. 

physios  of,                                     ^^^^H 

I03(». 

Intm-dural  tumor  of  the  (•spinal 

Juvenile  crime,  422.                              ^^^^H 

pr»dUpo«itlOD      to,     1038, 

canal,  785. 

public  methods  of  pre-           ^^^^H 

luiO. 

Intraooular  tension,  relief   uf, 

venting,  420.                        ^^^^^| 

rsrir  J  of,  itt  ohlldroQ,  1 038, 

ISO. 

delinquents,  r«cUmation  of,           ^^^^H 

1039. 

Intraspinal  bemorrb«g«,  571. 

^^^1 

religioiu,  45S. 

causes  of,  071. 

form  of  mnsonlar  atrophy,           ^^^^| 

■totifltica  of,  1038. 

disoriminated        from 

Erby                                           ^^H 

temp«nttore  u  A  oftuae  of, 
104:1. 

polio  Dijolitifl        an- 

^^^^H 

terior,  710. 

^^^^H 

terror  a  eaoM  of,  1044. 

progntMiJ  In,  671. 

^^^H 

tnumatiffm  oAaatng,  1043. 

treatment  of,  082. 

^^^^H 

varivtle«  of,  452. 

Inunction,  dislnfoetanl,  33H. 

Kaleidoscopic  visions  in  hemi-           ^^^^H 

worulM  M  fa.<!t.uni  in,  1014. 

Inward  eonvulsiuD,  881. 

crania,  195.                                         ^^^^H 

In^&et-bit««,  oonrulaions  from, 

Iodides   for   uiultiple  sclerosis, 

Katien-Haphael.  1023.                          ^^^^H 

8T«. 

511. 

Kentifig,  Dr.  J.  H.,  and  Dr.  J.                    ^H 

iDnrttalioa,         ophthalfnoaoofvio 

in     acute    hrdr<K;epbalus, 

K.   Young,  on    physical   de-             ^^^^| 

featarM  of,  104. 

470. 

velopment,  24L                                  ^^^^H 

Inwrnnia,      bibtjorrapbj      of, 

in  conrulsions,  540. 

Keating,  J.  Percy,  on  juTeoile          ^^^^| 

1018. 

in  lead-p«i9Qning,  A<'t2. 
in  tnjelitis,  670. 

crime.  422.                                              ^^^^1 

eifcaMa  of,  IQIS. 

Kurutitis,  loa.                                                  ^H 

effocUof,  1018. 

in   tubercular    meningitis, 

''yiM^py^ov  i*fi«                      ^^^^H 

from  bralu-tainor,  660. 

523. 

inherited,  112.                                 ^^^^^| 

In  laMl-poL^oTiing,  029. 

Iodoform,  asepticifod,  757. 

^^^^H 

nAtare  of,  hi  17. 

in  soalp-wotinds,  74^. 

age  of  patients,.  113.              ^^^^^| 

trmtoient  of,  1(H8. 

Irideetomy,  154. 

atrupiue  in,  llj.                              ^^H 

lastUotiatiat  lifo  nf  ilepeodent 

for  cataract,  1.10. 

cauRc«  of,  112.                            ^^^^H 

children,  evils  of,  *ii\,  41i2. 

for  glivuooma,  125. 

diognof  U  of,  1 1 5..                      ^^^^^1 

Inititatioas    do    bienfaimico. 

Irido-oyolitifl,  124. 

etiology  of,  1 1 2.                       ^^^^H 

419. 

Iris,  ooioboma  of,  124. 

Iritis  with,  114.                       ^^^| 

lasufBAtion    of   bode  Me\d   la 

Iritifl,  121. 

mertturialB  in,  115.                         ^^H 

irtitU  media*  21»  S5. 

treatment  of,  125. 

physique  of   patients,             __^^M 

i'              of  powderi   into  the  ear, 

1                  22. 

Iron  in  the  treatment  of  mnlti- 

^^^1 

plc  solerofiy,  611. 

prognosis  in,  115.                   ^^^^^| 

In9ula,r     atilerouli,     49&.      Sfe 

Irregular  mentftl  development, 

reoovery  from,  114.                ^^^^H 

6«Iero8Ki,  Multiple. 

4.i3. 

i«x  a  factor                            ^^^^M 

Intellect,  aberration*  of,  452. 

Isehst<imia,  hysterinnl,  9ft7,  983. 

statistics  of  eautation,          ^^^^H 

f               effect  of  exeroue  apoa  tbe, 

of  lh«  retina,  179* 

^^^H 

'                  278. 

1      IntelHgeaee  in  mnltlple  eerebro- 

Island  of  Reil,  tumors  alTecting, 

symptoms  of,  113.                  ^^^^H 

571. 

syneohiss  in,  114.                   ^^^^| 

rpinal  selerofif,  SDK).  600,  51 1. 

Isolation  of  patients  wilh  con- 

synonymes of,  112.                  ^^^^H 

JnU>reo8tal  neuralgia,  702. 

tagious  diseases,  403. 

syphilis   a  cause    of,            ^^^^| 

Int«mal   capvule,  oonlenM  of, 

^M 

572. 

treatment  of,  115.                           ^^M 

oar.  39.     S*«    Ear,    Otilie 

J. 

malarini,  116.                                     ^^^^H 

V                          lotema,  eto. 

margioal,                                          ^^^^H 

1^^                lesions  of,   40,  41,  42, 

Jackson,  Br.  Hnghtings,  on  the 

paronchymatoui,  112.                     ^^^^H 

^K 

opbthalrnoseope  as  a  means 
of  diagnosis,  158. 

pfalyctpnular,      103.       Sm          ^^^^H 

HV             mnlfarmatiotia  of,  45r. 

Ophtbalrain.  Pblyo-           ^^^^^| 

^^iBterTlewlng  a  medical  vtttiefls. 

Jaokflonian  epilepsy  diagnosed 

tenular       See    alao            '^^^^^M 

444. 

from     brain  -  tumor, 

Corneal  Fleer.                                 ^^M 

f        Inteetinal  dfieaaei,  opfalhalioo- 
•copio  featurof  of,  207. 

504. 

e&uaes  of,  lli'f.                                  ^H 

from  hystoro. epilepsy, 

definition  of,  1 03.                         ^H 

latraeerebral           hemorrbage^ 

am. 

sympt'^ms  of,  104.                           ^H 

1                  algna  of,  644. 

spasm,  Sforntions  in,  5S6. 

synonymcfl  of,  10.^.                              ^H 

1             lesion*,  «igo«  of,  544. 

Jneobi.  Dr.   A.,  on  tabereular 

trcAtnicnt  of,  1{)4.                             ^^^ 

P               thrambosid,  iigni  of,  .i44. 

mcntnf^itis,  514. 

nlceratkm  iti,  104.                     ^^^^^| 

Intracranial  absci»(  as  a  eause 

Jneobi,    Dr.  Mnry   Putnnm,  on, 

punctata,  1  Hn                                    ^^^^^H 

1                  of  optifl  neuritis,  191. 

Diyetitis,  spinnl    meningitiii. 

puriiltmt,                                           ^^^^^H 

1            ftMoriam,  554. 

and  spinal  hemorrhsge,  etc., 

puKtitlur,  10.3.     .SVe    Kera-            ^^^^H 

1                    oaoMBff  optto  neuritis, 

64;i. 

tkis.  Phlyctenular.                     ^^^^H 

1                        191. 

Jacob;,  r»r.  0.  W.,  on  athetosis, 

statistics  of,  10.3,                                ^^^^H 

1            growth  1,  ey»47niptomji  of, 

etc..  ».17. 

Btrumnns     10.3.    110,    112.                    ^H 

L                         185. 

Jaescbe-Arlt  operation  for  en- 

.SV^  KflrHtttis,  Pblyoten-                    ^H 

^^^L           in  Infanoj,  184. 

tro[don,  151. 

^^M 

^^^m            ooolar    symptoms    of, 

Johnson,  Liodley,  on  ebildren's 

ayphilitio,  112,                                         ^M 

^^ 

hospitalj*.  4110. 

raacolar.  111.                                              ^H 

^^^1            optio  neuritis  in,  185. 

Jolnt-affcctions,          hysterical, 

resicnlar,  lOIJ.     Sre  Rem-                     ^M 

1 

988,  1000. 

titis,  Pblj^ctenular.                              ^| 
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Konvtoeonii*,  117. 
Keratoglobtifl,  118. 
KeratoiDttlaoiaf  99. 
Keratusifl  obturana,  7. 
Kidney  in  arscaiea)  poisoning, 

603. 
Kidoey-di^ease,   eye-«juiptoDat 
of,  209,  211. 
opbthali»o«oopio     feattires 
•.f,  208. 
KidnojM  in  load -poi ion ing,  629. 
KimlergnrU-n  fy^teiii,  'Mb. 
Kneading  in  mii8«ag«,  H27. 
Knee-jerk,  effect  »(  Mnaatioo 
or  volitiuD  od,  8A4. 
prodiictiun  of,  454,  46tt. 
regifllrulion  of,  451'. 
Knee<pain,  «igDi(i(^An<:«  of,  451, 
Knife  for   paraoeDtesii^   of  the 
miioibrana  tjrnipani,  22. 
Huraloj'fl  floxibU*.  778. 
Kjpboeia  as  a  fiiotor  in  poren- 
c«uba]us  739. 
bMilar,  7.14. 

oocipito-spbenoidat     angle 
in,  734. 


Labjrinth   of  ear,  diaeue  of^ 
in  scarlet  fever,  43. 
di^eaaea  uf,  39. 

in  typhoid  fever,  43. 
beuiorrfaagio  iDdamiuation 
of.  43. 
Locerutci    acalp-wouDda,  local 

treittuieut  of,  7&0. 
Laceraliona  oa  a  pign  of  rape, 

44<t,  441. 
Lacbrytual  abscoas,  73. 

trcatmetit  of,  76. 
apparatu!«,  nffectionH  of,  00. 
relief  of   ubatructions 
of,     by      operation, 
150. 
crIcuIuh,  72. 

catial,  72.    See  Na^al  Duet, 
duct,  distention  of,  70. 
fidtuln,  treiUment  of,  76. 
glnnd.  pxtirfnilion  of,  76. 
fistula  of,  m. 
bTpertrnphj  of,  70. 
mumps  of,  70. 
vpontaneoua     protApse 
•      of.  70. 
eyphilis  nf,  71. 
tiiHiors  of,  71. 
tac  and   duet,  di^eafes  of^ 
oniiee  of,  74. 
from   cxanthema- 
toue      diseasM, 
74. 
prognosle  of,  75, 
syphilis  in,  74. 
treatment  of,  75. 
anomalicfl  of,  72. 
fldtula  of,  73. 
«eerelie»t},     pcitbology     ofi 
77. 
Logophthalmos,  61. 
congf  nital,  68. 
Lalling.  463. 
LKcubdaotumas,  483. 
Lancing  the  gnms  in  oonvul- 
•iuns,  804. 


Landouiy-D^irine  type  of  pri- 
mary mn«oular  atrophy,  818. 
Langa's  methods  of  air-analy- 

iis.  390.  391,  393. 
Laryngeal  oonvalsiona,  879. 
vertigo,  900. 

treatment  of,  909. 
Laryogiflmua  stridulus,  881. 
age  in,  862. 
nna>»thetica  in,  897. 
antipyrin  in.  897« 
atUck  of,  SSI. 
bromidi't  in,  897. 
carpu-pedul  apaam  in, 

S82. 
cblorol  in,  897. 
cours<>  oi,  8H6. 
craniotabes  in,  868. 
deaths  from,  862,  865. 
diet  in,  S97. 
duration  of,  885. 
eflfect  of   season  a    on, 

873. 
gland    -    enlargement 

and,  869. 
muek  in,  897. 
nameeof,  881. 
nerre  -  irritation      in, 

869. 
nlght-attnokaof,  809. 
onset  uf,  8S]. 
paroxyitniB  of,  885. 
post  -  mortem   appoftr- 

ancca  after,  891. 
prognosis  in,  890. 
prophylaxis  of  attaek 

of.  81)7. 
raebrlin  with,  860,808, 

8518. 
recurrence  of,  885. 
Hex  in,  865. 
8tAti?tic«  of,  862,  865, 

87\  890. 
symptoaig  of,  881, 
fiynonyniea  uf,  SSI. 
tetany  with,  s«2. 
thymus  gland  in,  800, 
treatment  of,  81*6. 
Lashes.     iSVr  Eyclasbea. 

in  blepharitis,  51. 
Latent  Htrabismua,  1.H9. 
Lateral  curvature  of  apine,  355. 
cause?  of,  ibb, 
aclero!<iif,   cye-groand      in, 

203. 
away  of  foot  in  walking, 

208. 
ventricle,  tumors  of,  574. 
Latrines  for  schools.  399. 
Lawa  d(.'?igntti   to    check    the 
spread  of  contngioas  disease, 
403,  406. 
Laxatiroa,  295. 
Lead,  absorption  of,  620. 
action  of,  620. 
colie,  625. 

elimination  of,  620,  632. 
in  tfac  tisBuea,  619.  620. 
Leid-lino  on  gums,  023,  030, 
Lead-poifoniug,   abeynnce    of, 
020. 
absitrption  in.  620. 
acute,  624,  630. 
adolescent  cases,  tabulated, 

6.17. 
a»;e  in,  623. 
aloobol  in,  616. 


Lead -poi  toning,    aBOTnuA 
621. 
analysis  of  aria«  Im,  540. 

anatomical  ofaangca  io,  6}|. 
atrophy  of  mueolea  in.  036, 

fi.Hl. 
bibliup-aphy  of,  Cii. 
blue  line  in,  62^,  6S0.  \ 
boDCs  in,  621. 
bromitlec  in.  6^2. 
cachc\i  1   '11 , 
cases  1  rea 

nft'l  J.     ,         :,     .     ,  'ill, 

enures  ol,  rtl6, 

cbnngcs  produced  by,  611. 

chemical  toaia  of  nrine  to, 

640. 
children  baring,  623,  614. 
cborcA  in,  629. 
ohromate  of  lead  ta,  ftT). 

018,634. 
chronic,  624,  630. 
oolio  in,  625,  6.11. 
Comey'e  netho<l  oif  ufla^ 

analysis  in,  640. 
coostination  in,  631. 
oonvuUiona  in.  628. 
cutaneous  affection  la,  639. 
digestion  in.  625,  631. 
diuretics  in,  632. 
efl'cot  of,  on  ufTepring,  61T. 
electricity  in,  633. 
erunination  in.  620,  032. 
encephalopatbic  sympt^ins 

in,  627,  6.10,  631, 
epidemics  of,  6l!(,  C23. 
epilepsy     from,    617,  Wt 

«30. 
etiology  of,  filft. 
cyc-«ymiilcmis  in,  627, 
ejo-trouoles  due  to.  It 
fnintine  in.  62K. 
f,.i  .-.I,,     t    -     ,^-     r^y^ 

!  A\9. 

g'  :  LTum,  • 

gestatitw  in.  617,  618. 
gutns  in,  023,  630,  631. 
heart  to.  *J22. 
history  of,  615, 
hysterical     symploma 

629. 

indigestion  in,  635. 
infiintils    cases    islmlata^* 

636. 
insomnia  in,  629. 
iodides  in,  632. 
kidney  in,  622,  «S9. 
leadline  in,  623,  SSC^  I 
literature  of,  633. 
liver  in.  621.  021. 
nii<4<arriag«s  fhMB,  617. 
II    i  ;  i<»m#  in.  626, 

I  ;iplicati<iu  ia. 

Rorvvs  in,  TilO,  621. 
nervous  •yinptoma  In,  ( 

IX        '  >in  in,  629. 

t  .  cie. 

nu  ^      ,  625. 

obscure  cncea  of,  6|7, 1 

620. 
ocular  ajrapWmi  la»  Sl^ 

627. 
paralvaiM   from,   633, 
681,  A33. 
rarieiie*  of,  «S9, 
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^^^^^^lOT^^^H 

LMMl-poiBoning,   pathology    of, 

Lcucoma,   adherent,    following 

MaerocephaluB     with    cerebral                  ^^| 

619.  621. 

corneal  ulcer,  80. 

pftlay,  541.                                              ^^^H 

pragiuaujr  iu,  617. 

oornt-al,  107. 

Miitiula,  corneal,  107.                              ^^^^H 

progTiMii  in,  ^31. 

tattooing    the  cornea   for, 

Madden  on  the  inBrmitiea  of            ^^^^H 

reeent  dlBooverias   regard- 

154. 

genius,  279.                                          ^^H 

ing.  610. 

treatment  of,  MO. 

HaUrial  oonrnlaioo,  876.                          ^^| 

renal  affeciioas  iii|  629. 

Leucorrhsa  distinguiahed  from 

divoase,     ophtbalmoeoopio           ^^^^H 

»eloroUc  affectioaa  id,  A.'^O. 

goourrboia,  444. 

features  of,  222.                          ^^^^1 

aeniory  tyiiiptonii  ia,  627. 

Lever-aotiun    in    the    movable 

headache,  838.                               ^^^^| 

scqucDoe  of  avmutomi  in, 

part£  of  thtt  body,  260. 

Male  pTo|iLtrtians,  255.                           ^^^^^| 

AIM. 

LewU,  Dr.  M.  J.,  on  convul- 

IliIalo..<,  proportion  and  growth                  ^^M 

skin  in,  62V. 

eiouK   in  iitfanoy  and  ebild- 

of,  2»:{,  284,  28j.                                            ^H 

»oureet  of,  616,  620. 

boud,  857. 

Malformntiona  of  lb«  internal                  ^H 

ttrjchniDo  in,  633. 

Lice  in  oycbrowa,  53. 

ear,                                                              ^^M 

^m       sulphur  baibe  in,  633. 

Lid -abscess,  56.     See  Eyelida, 

Malignant    growths    of    skull,                   ^^M 

^^B      Buseeptibitity  to,  620. 

Lid-crnmp,  iW. 

trephining  for,  708.                  ^^M 

^V              of  cbiMrcn  to,  62.'). 

Lida,  i»£lvi.?tiutu  of,  50. 

ca»ea  of,  7  OK.                             ^^^H 

W             cjiti^»tumatologj  cif,  623. 

Liebreicb'a  desk  and  aeat,  360, 

operations  for,  768.                ^^^^H 

L              »ju) ptotuB  of,  special,  624. 

361. 

Madiogermg,     bystericud,    964,           ^^^^H 

^H       UbIe8ofeafli»,A34.6»6,63T. 

Life,  the  nature  of,  25S. 

^^^H 

^^P     tMti  of  arine  in.  6-IU. 

Ligbt,  exceesive,  ill  efieota  of, 

in  cases  of  spinal  ooucua-           ^^^^| 

^F      tiMue-chauges  trom,  616. 

upon  the  eye,  170. 

^^^1 

trcndoent  of.  632. 

for  tlie  school-room,  366. 

in  schoota,  836.                               ^^^^H 

tremor  in,  62V. 

LiDtv*ln.  Dr.  D.  ¥.,  ou  school- 

"  Malitia  aupplet  etatcio,"  422,          ^^^M 

unemic  sjrmptoRia  in.  630. 

hygiene,  'MS, 

^^H 

uriDo  io.  61V,  640. 

Ling'a  movement  care,  301. 

Malleua,  removal  of,  in  cbronio           ^^^^^| 

vbual  tjiuptomt  ia^  627. 

Lipouia  of  brain,  554. 

ptiiralency  of  the  auie  of  ib«          ^^^^H 

vomiting  at  a  <jriup(oiu  or, 

Lipomatoaia,  813. 

tympanum,  28.                                    ^^^^^| 

623. 

Lipomatoua  ptoala  of  the  eye> 
lids,  !>». 

Malonoy  utopbone,  36,  47.                     ^^^^H 

WMter-pipea  In,  6)8. 

Man,  olaAsificatiun  of,  by  raoea,           ^^^^H 

Woroeeter'i     nnalyais     of 

Lip|)itudo,  52. 

^^^H 

arine  in,  640. 

Lip-reading  by  deaf-mutes,  46. 

pruiiortioaa  of,  242.                       ^^^^H 
Mania,  bysterical,  095.                         ^^^H 

wrift-drt»p  in,  631. 

LiautDg,  463. 

LitbaBuiia  In  megrim,  832,  834, 

Leaders   (piped   for    drainage), 

in   childbood,  defltnictivo,           ^^^^H 

^1%. 

H37. 

^^^M 

Leading  questiona  iu  inodioo- 

Liver,  acute  yellow  atrophy  of. 

Maniacal  impulses,  1052.                       ^^^^^| 

lej^sil  examination  of  cbildren, 

discriminated    from    tu- 

Manual  (raiiiing  of  delinquent          ^^^^H 

4:i9. 

boreulnr  lueningitia.iSI. 

children,  433.                                        ^^^^^^ 

Leaping,  ttbjijloa  of,  273. 
Leeching  ta  aoute  bydr-ocepha- 

in  iirticDiuHl  poi?<i[iing,  603. 

Miipdrawing  in  schooln,  366.               ^^^^^| 

in  lend  pniBiming,  631,  623. 

Margtttnl  keratitis,  104.                         ^^^^H 

luf,  470. 

Liver-disease,  ophlltulmuHoopio 

Marriiigea,         couitanguineouA,           ^^^^^M 

tn  myelitic,  67B. 

fe«itiirei«  of,  207. 

^^^M 

in   tubercular    meniagitia, 

Locoiu'iti<)ii,  inr(;h.nnics  of,  261, 

Hasaaobnsetta     law    regarding           ^^^^| 

523. 

Loeoniott*r  ut.ixia    in  ehildreo, 

vaociniition,  406.                         ^^^^H 

Lced«  Ovoeral  loGrioarj,  Eng- 

726. 

public  school  for  dependent                  ^^| 

land,  411. 

Long-night  in  achuol -children, 

children,  432.                                      ^H 

Leg,  ua^Mkge  of  the,  327. 

369. 

MaMRge,  325.                                        _^^^H 
bibliography  of,  33 1 .                     ^^^H 

Leg-Diea^urc,  254. 

Longevity  and  exercise,  279. 

Logrnovementa     in     walking, 

Loss  of  npftctite  among  aohool- 

cloKsiGcation  of,  326.                     ^^^^H 

265. 

ehildren,  348. 

definition  of,  325.                           ^^^^H 

Leg-muaclee,  fonolioaa  of,  262, 

of  aight  from  fcuddco  hem- 

efTeeti of,                                          ^^^M 

265. 

orrhage,  181. 

effieurage  in,  326.                          ^^^^H 

Legal  age  of  reriponsibilttj,  423. 

Lower    ox.tremiti<?s,     measure- 

for  anematoaia,  331.                    ^^^^H 

examiuaLiuQ    of   eliildroa, 

menta  of  the,  254. 

for  conatipation,  330.                    ^^^^^^ 
for  |]ver-ai»ease,  330.                   ^^^^^M 

435.                                        . 

Lunch  for  sebool-children,  348. 

.      Leaa,  dcfc-cts  of  form  in,  136. 

Lung-diaease  in  aohool^,  352. 

for  atilenifl  diaeaao,  .130.                ^^^^^| 
friction  in,  327.                             ^^^H 

^^B               of  position  of,  126. 

LuDjc-expani^ion  in  various  acts 

^^H          of     tnuaapareney    of, 

^^m               127.     Sft  Cataract 

and  po.iitions,  2"5. 

backing  in,  327.                            ^^^H 

Lung-power,  deflcicnf,  371. 

history  of,                                       ^^^^M 

f            dia«M«a  of,  126. 

Lungs  of  skilU'd  le^pcrs,  273. 

in  an{eiula,331.                             ^^^^^| 

L            dialooatton  of,  127. 

Lupus  of  (.•onjunctivw,  101. 

in  angina  peetoria.  330.                ^^^^^| 

^H      eotopiaof,  126. 

of  eyelid,  60. 

in  anterior    poliomyelitis,           ^^^^| 

^^m             pU|Hltary,  127. 

Lozatiion  of  lens,  127. 

^^^H 

^^r      luxntiiin  of,  127. 

Lymphangieetaaia  of  the  oon. 

in  obloroais,  331.                             ^^^H 

'      LenticonuA,  126. 

juitotira.  Ul. 

ebon»,  329.                                  ^^^H 

liCDtiaular,  756. 

Lya»npbobift,  1046, 

in  congestion  of  the  brain,           ^^^^H 

Lepra  of  eyollda  and  eyebrows. 

hysterical,  980, 

^^^M 

6U. 

in  vramp,                                        ^^^^| 

Leproay,  eye-ajmptoma  of.  220. 

in    diphtheritic    paralysis,           ^^^^| 

LepUMMSpbaluB     witb     cerebral 

^^^H 

palry,  541. 

Iff. 

in  headache,  329.                           ^^^^| 

l^cpto-meningitia  defined,  660. 

in  heart -diseaaea,  331.                    ^^^^H 

infrtntum,   467.      .S*."t    lly- 

Maolaren's  *jBt«m  of  exeroise, 

in  infantile  spinal  paraly-           ^^^^M 

drooepbuluff,  Acute. 

296. 

^^^1 

optic  neuriiia  in,  1S>.1. 

MoNutt,  Dr.  Sarah  J.,  and  Dr. 

myelitis,  681.                              ^^^^H 

Leudocytbnmia,       opbthalmo* 
1         toopio  faaturea  of,  182. 

pout,  on  etruc'iural  ahnunitnl- 

in  neuralgias,  329.                         ^^^^| 

itiei  of  brain  and  cord,  728. 

in  cedema,  331.                               ^^^^H 
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llMMfS  io  pariphenl  neanl- 

in  irutiDg  diaeucs,  329. 

kiMMliog  to,  327. 

local.  327. 

moreaieDlJ  to,  S28,  829. 

of  abdomni,  i'lH,  U9. 

of  cbnt,  327. 

of  oornea,  110. 

of  Cm*,  328. 

of  bMd,  32g. 

of  leg.  327. 

of  neck,  32S,  330. 

of  tbro«t,  na. 

]j«roiu»iou  in,  327. 
p6lri8JMge  in,  327. 
]>uDL>tuatioD  ID,  327. 
MDfitive  potnu  in.  .^20. 
Swedish     tnovemenU     in, 

328,  329. 
UpotemeDt  in,  327. 
teoijHirnture  in,  331. 
rarietiej  of,  326. 
HaMiDipi  of    tbo  optio  ii«rve, 

ICl,  ll}2. 
Mastoid,  abMeu  of,  S0,  SO. 
diMa*«,  29. 

forma  of,  29. 
treatuieut  of,  30. 
poiostitif,  19. 
oausw  of,  29. 
progBo«ia  of,  29,  SO. 
sequestrum  in,  29. 
ijmptoms  of.  29,  3U. 
varietiea  of,  29. 
HaBturbation,         briiiD-lMioM 
from,  1 11^0. 
countcnwnre  in,  1049. 
cure  of,  105(1. 
detvriorat ion  lifter,  1049. 
•ffecls   of,    963,    977,    979, 

1047,  1048. 
faoinl  spaam  from,  BUL 
impotenojr  frotu,  ]Ui9. 
induued       hj       inlMlitia] 

wornii,  1044. 
iDfantilo,  HMs. 
iDsanitjr  from,  10'47,  104S, 

1049,  1060. 
mwhanical  prerentioa   of, 

1051. 
IBt>ml  trenlment  of,  1050. 
ntxiding  itpflHtn  from,  801. 
p«ralyBi«  trnm,  808. 
profna«ia  in,  1049. 
psjchioal,  lUSl. 
sbanie  lost  afl«r,  1049. 
iiignfl  of,  1018. 
stupor  iifl«r,  1049. 
Haaturbational  psjobocit,  1047, 

1040. 
Ifailnrbiitors,     naaal      mucous 

membrane  in,  I04i, 
Mrals  of  Beliool-ohildrea,  348. 
*•  Mean"  tn>t  synonjrrooBi  with 

"Bvertigi',"  247. 
Ilw«)«e,  convulsions  in,  ftHfl. 
Oerinan,    r«turn  of  pupils 

to  ttihool  aflvr,  405. 
opbthalmia  following,   85, 

optio  ovaritia  in,  220. 
rctorn  of  pupila  to  iobool 
after,  404,  406. 
M«Mariimonta  of  arm,  253,  354. 
of  hodj.  241. 
of  cboet,  353. 


Meaaureraentff  of  face.  252. 
of  fureAim,  244,  254. 
of  hand.  2>4. 
of  lower  extremitiai,  SM. 
of  male  »ex,  255. 
of  man,  241.     See  Anthrxi- 

puinatrf. 
of  neck,  252. 
of  trunk,  251. 
of  typical  famale,  154. 
of  upper  extremitiM,  2&3. 
phjaiwal,  2tf7. 
Heat*   not    tbe    b«at  working 

food.  269. 
Meohanici,  animal,  2A1. 
of  looomotion,  2M. 
of  muael«8,  2A0. 
Medical    exatntnaLiob  of   t/tu- 
dents,  28?*. 
testimony,  444. 
Medieo  ■  gymnaakM     •xertlMiy 

303. 
Medieo  -  legal       txaminndona, 
oral.  435. 
phyaieal,  488. 
ta«t  required  in  eoft* 
dueUng,  436,  437. 
tei<tiuiun7  of  children,  435. 
Medulla,  ease*  of  tumor  in,  579. 

tumors  of,  576. 
Mrgalijcornen,  118. 
Megalopbtbalmua,  119. 
Megrim,  79U,  S2V.   St*  alio  Mi* 
graine. 
ana'uiia  in.  834. 
antipyrin  in,  833. 
uttack«  of,  829,  831. 
caffeine  in,  833. 
cannabia  iodiea  bl,  834. 
cauitea  of,  790,  8S1. 
ee«fAtion  of  attocka,  831. 
chAfauterialioa  of,  829,  832. 
debility  in,  834. 
deacriptioo  of,  831, 
diBgnosio  of,  702,  832. 
diiithc«i«  in.  832,  Ji'34. 
epileptiti  affinities  of,  901, 

909. 
eye-«trairj  in,  146,  834. 
eye  -  troubled       aaaoeiated 

with,  H31,  M32,  834. 
goutT  dial  heaia  in,  832, 834, 

837. 
heredity  in.  829. 
byaterical,  984. 
indiKeatiuQ    ia,    830,    831, 

832. 
inter  -  paroxjamal     treat- 
ment of,  833. 
titbwmiaiD,833,  834.  837. 
menaea  in,  829,  832. 
morphine  in,  833,  839. 
nautea  in,  831. 
ophthalmoaoopio  paettUarU 

ties  of.  19A. 
opiates  in,  833. 
putbolo^  of,  882. 
periodicity  of.  829. 
prodromi  of,  >*30. 
prognosia  of,  792, 
prophylaxis  of,  835. 
scotouiAtaforernnning.  830, 

832. 
Kent  uf  pain  in,  829,  833. 
rpMlaolei  for,  835. 
Butyeetire    aymptomfl    o( 
10a. 


Hcgnm,  iraMmuiioa  eC  ttf. 
treatment  ot,  883,  fTl. 
uniformity  of  aUaake,  831. 
riioal   prodrooea  of,  Bt$, 

vomiting  in,  831. 
Meibomiaa  eyat,  M. 

oventicm  for.  161. 
Melencboiia  aaitau.  ft4«L    Stt 

Cborwft. 
Membcra  of  the  body,  ntetitn 

Biie  of,  242. 
Membrana  tyaqtani,  3,  14. 
eppearancee  of^  li. 
deatruetion  of,  24. 
diveaacfof,  16. 
function  of,  16. 
in  ebronie  nn»  lyy 
rative  oiltin  flMwa. 
32. 
iollammatioB  of,  15. 
injuriea  of,  6,  14. 
malformation*  of,  tt. 
perforation  oC  *,  If  • 
•vppamtiTe     pwrfaf** 
tiwn  of.  16. 
Membrane  of  Shrapndl*  16,  U. 
Membmnona  ooi^atteciritia,95. 
Meningeal       artery,      middle, 
wMwdad  m  uifhtitifc 
TSaL 
defaeti,  oongiMital,  fH, 
cmboliam,  eigne  of,  644. 
hemorrhage.  62i^  679,  071. 
See     Cerebral     Hemor- 
rhage, 
•igna  of  palaica,  644. 
thiombofia,  ligna  at,  144. 
Meningitif,  baailar,  coaxiateal 
with  optie  naurltia,  190. 
cerebral,  48B. 

apiBnl    aympieaa   is, 

660. 

oerebro  -  apinal,        di*  tin- 

guifhed  bwB  «■!•- 

bral  p«laie*»  48T. 

^m  tabarrolar  mea- 

ingiCla,  639. 
opbtbalmosoopie  f«at- 
orea  of,  194. 
obronio,  ooontcr-inilatiM 

in,  080. 
ohrunio  eplnal,  361. 

eaace  of.  M2. 
diagnoeia  from  the  aerebial 

palaiea,  487. 
diphtheriiie,  631. 
due  to  otitia  medin,  34, 17. 
ending   in    bydreocphalaiw 
467.     St*    Alydtwayha 
lua,  Aeute. 
following  oonenaiidD, 
m«0i«r»r33. 
opanbtiooe  for* 
alooala,  743. 
typhoid,  631. 
infection*,  661. 
of    dura,    uphtbala 

obterratione  in, 
opbthalmoeeopie     featn 

of,  192,  193. 
rhMinatln,    dingowti    U, 
621. 
from 

earia*.  363. 
falioylatce  km,  i 
Bpinal,  363u 
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^^  MooingitiB,  ninialated  byiteri* 

Meoiogitls,  tnboroolar,  dUgno- 

Meniago-inyelitiB    from    com-              ^H 

1                     oai,  962. 

sia  of,  from  hj- 

pression,  abscees  in,              ^^| 

650.                                          ^M 

1                 tpinml,  anntomioftl  fmtorea 

droocpbaloi  d 

1                              of,  S76. 

conditions,  522. 

anatomical  ohanges  in,               ^^| 

L                       «Me«  of,  fl37. 

from  other  furms 

^M 

^^^                 discriminated        froiD 

of     moningitifl, 

ankle-olonus  io,  049.                 ^H 

^^M                    mycILlb,  A59. 

530. 

apparatas     in     treat-               ^^M 

^^H                doe  to  Putt'fl  diiM)M«, 

from   poeuoioQia, 

ment  of;  667,  078.                  ^H 

^^M                   distinguif  hing 

621. 

&rn.  paralysis  in,  049,              ^H 
650, 651.                                  ^H 

^^^B                       ayoiptaiiis  of,  tibS, 

from       a^rphillitifl 

^^H                BOD -canon*,  6A7. 

moningitit,  501. 

arm-rollexes  in,  flSO.                  ^^M 

^^H               t^athologioal  aiutoiiij 

from  typhoid   fa* 
v«r,  5^1. 

belladonna  in,  079.                     ^H 

^H                    of.  <^75.  «76. 

oa^e*  <jf,  045.                               ^H 

^^B                 treatment  of,  683. 

from  ur»Qite  poi- 

oauda  equina  iti,  652.                 ^^M 

^^B                 rhfluuiattc,  (1)58. 

aoniog,  521. 

cauterisation  for,  078.               ^^M 

^^P                 lubcrcular,  658,  6fl0. 

etiology  of,  517. 

cervical,  1(49.                              ^^M 

ey«a  in,  515,  510,  532. 

pacbymeniagitia                 ^^M 

^^"                         oatattptio    «jfaip- 

general      tuber  eul<MU 

^M 

r                                    toro9  itkf  an. 

with.  517. 

olaw-hand  in,  Q^O.                     ^^M 

h                 lappurative,  489. 

headaohe  in,  514,  5t5, 

oold    applioatioDS    ia,        ^^^^| 

^^K                  anntomtoal  f«aturet  olj, 

516,  519. 

^^H 

^H 

baad-retraotion        in, 

deTelo]:«a«nt    of^   040,       ^^^^H 

^^^                 bacteria  In,  400. 

520. 

^^^H 

^^^H                oalctum    sulphide    in, 

barediLy  in,  517, 

diaphragm  in,  6dn.                    ^^H 

^H 

infectinn  of,  517. 

diaphragmatic  reepira-                ^^M 
tion  in.  052.                            ^H 

^H                 omuHOS  of.  4S9. 

intelUgoneo    in,    514, 

^^^1                 dta^oeis  of,  491. 

515. 

discriminated        from               ^^M 

^^B               dittingiiniphtHl  from  the 
^^H                    eerebral     p  a  1  a  l  e  b, 

iodides  for,  523. 

«pinai      meniogitiii,              ^^| 

late  D I  form  uf,  510. 

^M 

^m 

leeobe*  for,  523. 

due    to    pa(>byo)o&io>        ^^^^| 

^^H                ear-disflaae  a  cause  of, 

mini]  in,  .'»I4,  515. 

^^^H 

^H 

necrk -rigidity  in,  530. 

due  to  ffarooma,  055.           ^^^^^ 

^^H                 «r^nt  in,  492. 

of  the  spine,  950. 

eleetrieity  in,  081.                ^^^^| 

^^H                  (;tiolugy  of.  489. 

of  tbe  pia  mater,  600. 

ergot  in,  079.                             ^^H 

^^H                iticrcD rials  in,  402. 

on»ct  of,  514,  518. 

exten«ioQ     and     flxa-        ^^^^M 

^^H               optio      neuritttt      in, 

opbilialtuoeoopy       in, 

^^^^H 

^B 

19.^. 

foo<l  in,                                ^^^^1 

^^H               patliul«i|;ioal   anatomy 

paralysis  In,  515,  519. 

beat  applied  in.  07S.          ^^^H 
biccouji^n  in,  050.                 ^^^^H 

^^M 

palbulogical   anatomy 

^^V               progooffii!  in,  492. 

of,  51  A. 

ice  io  lupine  IB,  078.            ^^^^H 

^^H               pu^-vvaouation        in. 

premonitory       symp- 

iodideit in,  079,  081.           ^^^H 

^H 

tom!!  of,  514. 

1e«ebing  in.  079.                  ^^^^^| 

^^^P                quinioe  in,  492. 

prevention  of.  522. 

^^^^H 

^^^B                 tytiiptunis  of,  491. 

prognosis  of,  522. 

lacnliantion  of,  043.            ^^^^H 

^^m                  trautnntic,  490. 

pnlsain,  515.  5lfi.519. 

lumbar,  048,                         ^^^H 

r                        treatment  of,  49X. 

pupils  in,  515,  521. 

inoisage  in,  081.                 ^^^^^| 

L                 syphilitic.  691. 

recorory  from,  522. 

mercn rials  in,  681.             ^^^^H 

^^^1                  didcnwinated        from 

sighing  a  sign  of,  519. 

motor  |K>wer   restored        ^^^^| 

^^^v                    tuii«rcular     meoiD- 

aigus  of,  514,  518. 

ador,  056.                                   ^H 

^B                     g\a#,  529,  691. 

flleepiQ,  514,  515,51fi, 

maacular  atrophy  in,               ^^M 

^^m                ophtbalinotfoopio  feat- 

519. 

H 

^B                      area  of,  194. 

stages  of,  514. 

neuritis  doe  to,  047.                    ^^M 

^^^          tubereular,  514. 

static  ataxia  in,  519. 

not    alaraya    due    to              ^H 

I                          aoRtiixnioal  featares  of, 

stimulation  in,  52;i. 

curies,  655.                                ^H 

1^                      5tA, 

Burgioai     interferen<w 

oplalee  for,  679.                         ^H 

^K                 ataxia  In,  519. 

io,  524. 

piichym««ingitis      in,               ^^M 

^B»               bacillus  in.  517. 

symptoms  of,  514, 51S. 

647.  050.                                      ^H 

^^H                bowels  in.  519. 

tartar     emetic      ointr- 

pain«  in,  651,  679.                      J^^ 

^^^P                braiD-tetions  in,  51R. 

ments  in,  522. 

paraplegia  flron,  646,              _^H 

^^H                cartliaa  Ftimalant^  in, 

temper  in,  514. 

^^^M 

^H 

tem|iernlure  in,  519. 

partwiK                                  ^^^^H 

^^H                causas  uf.  517, 

treatment  uf.  522. 

patboingy  of,  647.                ^^^^| 

^^H               Cbejn«<Stolte«    respi- 

tubercle  of,  517. 

prognofia  in,  656.                 ^^^^| 
pupillary  symcitMnt  of,             ,^H 

^^H                   railoa  in,  519. 

veRicatorifls  for,  SIS. 

^^H               oomplioations  of,  517. 

vomiting  io,  514,  510, 

^^H               oonrutsiona     io,    515, 

519,  528. 

rwwvery  fmn.  656.           ^^^^H 

^■^                   51<t,  519.  523. 

with  erythema  nodo- 

raflexes  in,                          ^^^^| 

^^^w              diagooslo  of,  518. 

sum.  518. 

exaggerations   of,              ^^M 

^^H                        from  acute  ncpbri- 

Meningocele,  731. 

^M 

^^^ 

cftUBOR  of,  735. 

in    dorsal    eaiei,        ^^^H 

^^^B                        from  Auute  yellow 

diMrtminated     from     der- 

^^H 

^^H                          atropbv  of  the 

moid   cyst   of   the   eye- 

regeneration of  narre-.       ^^^^| 

^H                           liver,  521. 

brow,  09. 

tabes  after,  650.                    ^^M 

^^^^                      frona  cervbral  ab- 

rarity  of,  741. 

respiratory     disorders               ^^| 

^^^^^^ 

ppinal,  7.12,  743.                      ' 

^M 

^^^^^^B             from   c«rabral  tn- 

Meningo-myelitis     from     com- 

restoration     of    funo-                ^^M 

^^^^V 

pression,  044. 

tioos  after,  648.               ^^^H 

1080 
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Meningo-myelitiB    from     com* 
preuiuD,     retenlioQ 
of  excreta  in,  649. 
hgidities    from,    6A3, 

654. 
root-eymptotDe  in,  648. 
B«at  of,  646. 
lensorj     difturbance^ 

from,  648, 
■low  pulse  in,  650. 
iiphincten  in,  649. 
■pinal  biimorrfaage  in, 

654. 
RpoaiaoeouB    r«ooT«ry 

from,  656. 
eutlden  paraplegia  io, 

662. 
flor^cal  treatment  of, 

667. 
Byu)ptom8  of,  64S. 
pynuope  in,  660. 
taotilo  fcnse  in,  64S. 
tretitmt'nl  of,  657,  878. 
of    pftraljste     in, 
fi82. 
vomiting  in.  650. 
Mmingo-DtyeluGole,  743. 
MoMrrbsgia  with  optic  neari- 

Ii0,  S13. 
Mandtrual     db^ordert     during 
Bchool-life,  351. 
ejp- troubles     due    to, 
212. 
period,    reit    during    tlie, 

sua. 

Mental    and    pbjBical    superi- 
ority corrDktoii,  278, 
defect,  grades  of,  1U11>. 
ilcvL'iopment,        irregular, 

45:1. 
disorders      of      ohjldhoo<l, 

452.  See  also  luKanily. 
ditturbanocs,       dyspeptic, 
1044. 
Mercurial  poisoning,  effeots  of, 

uu  the  eye,  232. 
Mercurials    In     myelitis,    670, 

6SI. 
Mercury,   bichloride    of,   as    a 
disinfectant,  341. 
in  fluppurativo  meningitia, 

m. 

Metamorpbopaia,        traumatic, 

170. 
Metustattfl        ahoroiditia       in 
mumps,  207. 
eye-disease  in  gangrenoiu 
TArioella.  221. 
Methods  of  ftnthropometry^  240, 
Mionibcfl.     ^STfc  BACteriA. 
Mioroccphalus,  7S5. 
tirain  in,  1028. 
in  oerebral  palsy,  541. 
in  idioU,  1027. 
instruetion  in,in28. 
BUndard  of.  1023. 
treatmeat   of,  by   oraniee- 
tomy,  784, 
Miero-organisms.  See  Bacteria. 
Mioropblbatmos.  119,  121. 
Mioroscopio    proofs     of     nipe^ 

443. 
Microtia,  4. 

Middle  ear.     Sr«  Ear,  Middle, 
at  birth,  18. 
disease    ot,    brnin-ab- 
«oeM  ia,  760,  771. 


Middle  ear,  disease  of,  leading  to 
osteo  -  myelitis, 
surgical     treat- 
ment of,  751. 
puB-acoumulalion    in, 
18,  24. 
meningeal     artery,    intra- 
cranin)    hemor- 
rhage from,  771. 
wounded    in    tre- 
phining. 758. 
Migraine,  790.     See  Megrim. 
cflUBes  of,  700. 
definition  of,  700. 
diai^no^iM  of,  702. 
etiology  of,  790. 
hysterical,  S84. 
in  children,  450. 
pathology  of,  790. 
[>TodromPB  of,  791, 
prognosis  of,  792. 
relations    of,   to    epilepsy, 

001. 
subjective    symptoms     of, 

195. 
symptoms  of,  791. 
treatment  of,  792. 
with    epilepsy,    treatment 
of,  ODfl. 
Miles,  Dr.  F.T.,  on  hydroceph- 
alus, 466. 
Miliary  aneurism  preceding  in* 
tracranial     hemorrhage, 
528. 
tuberonlosis,      ophthalmo< 
ceopio  features  of,  227. 
Military  drill  for  boys,  372. 

gymnastics,  303. 
Milium,  58. 

Mi  Ik -secretion,  arsenic  in,  604. 
MilUdonstruciion    of    lioepitnl 

floors,  416,  4 IT, 
Mil1iam|>i^rcmeter,     diagnostic 

uses  of,  455. 
Mills,  Dr.  C.  K.,  on  hysteria, 

058. 
Mimetic    paralysis,   804.      See 

Ptiralysis,  Facial. 
Miuiio  ^pasm,  8(H. 
Mind,  effects  of  exorcise  upon, 
27(J,  277. 
evoluttnii  of,  426. 
in  multiple  ocrebro-spinal 
Bfllerosia,  500,  51)9,  511. 
Minors,  legal  capacities  of,  425. 
Mirrors  for  the  ear,  7. 
Mirror- writing  as  a  symptom 

of  cerebral  defect,  463. 
Mitchell,  Dr.  J.  K.,  on  exoph- 
thalmic goitre,  952, 
Mitral  <lii<ea!>e,  opbthalmoKCopio 

signs  of,  177. 
Mobility  of  ohest-walls,  25.3. 
Modesty  not  always  a  proof  of 

morality,  438. 
Modulus  of  Cams,  its  defects  as 
a   standard    of  human  sym- 
metry. 246. 
Moisture  in  the  air  of  school - 

rooms,  ^M. 
Molloitcum  contagioftjm,  68, 

fibrosum  of  eyelid,  59. 
Monoplegia  from  brain-tumor, 

567. 
Monstrosity,  moral,  1052. 
Moral  ideas  of  children,  4.^5. 

imbecility,  9^5,  99(1,  1052.    I 


Moral  tmbeetlitj.   training  ia 
cases  of.  I0.t7. 
insanity,  tsol»tioB  in,  105J. 
power  tnoraased  by  phjfi- 

cal  exercise,  276. 
sense,  derelopmaDt  of,  4 

424. 
treatment  of  bysttrU.  10 
Morality,  nature  of,  426. 
Morbid    projects     and 

menu,  lO&S. 
Morb«B  saoer^  899.    8f 

Moribund     state,    ophtl 

copy  of,  239. 
Morphine  as  a  prepajmtion  I 
aniefthetica,  T75, 
in  tetanua.  933. 
Morphine- habit,  origia  9if  i 

839. 
Motility,  exaltation  of,  46d. 
Motion  and  hejiL,  25.**, 
Motor  areas  of  the  brata,  : 
566. 

disturbances,  detection  of, 

453. 

«ignifl<»n«e  of.  453. 

muscles  of  tb*  eye,  paraly- 

sis  of,  1.14. 
tract  located,  S7S. 
of   oerre-eentres 
cialiy  liable  to 
ease    in    chil<tl>«oO 
484. 

specially  liable  to  po- 
rencephaly, 483, 
Moalda   of   muscular    conli 

458. 
Mouth,  tapir's,  819. 
Mouth-breathiDg  aaa  hakit,] 
cure  of,  38. 
evils  of.  38,  30. 
in     chronic    non -parateCI 

otitis  media,  31. 
ubderelothing  in,  38. 
Movement  cure.  301. 

diseases   benefitad  by, 
324. 
Morements,     associated,    ar 
infantile         hemipla 
538. 
chiasified,  302.  3(U. 
concentric,  .^03. 
euratire.  302. 
eccentric,  302. 
medical,  303. 
Swedish.      S*e 
Movements. 
Muoo-purulent  ophthalmia,  I 

Src  Ophthalmia. 
Multiple  cerebro-fpinsl  ada 

iii.S  495.      ^Vr  Sclertailk  j 
neuritis.     Set  Keuritis. 
Mumps,  eyc^troublet  foilowia^ 
207. 
followed  by  deafness,  40. 
of  lachrymal  gland,  70. 
return  of  children  tos^eai, 
af\er.  405. 
Murder  committed  by  ahU 

42."<. 
Moftolcs,  ebemieal  rcaaUawi  i 
256,  S57. 
devalopaaat  of,  by  aser< 
eisa,  257. 
eorrelated     tn 
dove]oj>mcDt,  S77. 
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^^^              H 

MuMlei,  eihauption  of.  280. 

Muaaular     atrophy,     primary. 

HyeUtis  of  the  anterior  oornua,             ^^M 

fanctioDS  of,  256,  2«0.  3fil, 

peruneat      type 

distinguiahi'd    from    the              ^^M 

2C2. 

of,  8iy. 

cercbr&l  paIsio«,  487.                    ^^fl 

in  walkioj;,  265. 

reActioQs  in,  82(}. 

opbtlEimlmu^cupio      features              ^^H 

in  ejierci«o,  250. 

progre«8ivF,         Aran- 

2n.                                   ^H 

ityured;  by  overwork,  280, 

Dnohenne  type 

p&thologioal    anatomy    of,             ^H 

involuDt&rjrt  injurtid  by  ud- 

of,  822. 

^M 

■killed  traming,  380. 

hereditary      type 

prognosis  in,  677.                             ^^M 

raocbanics  or  ibe,  2A0. 

of,  831. 

a«pti(T.  hemorrhage  in,  670.              ^^M 

of  the  foot.  262.  263. 

Leyden  -  MSbiua 

eympiomd  of,  672,                        ^^^^H 

■tnicture  of,  256. 

type  of,  821. 

«yphiliii«,  605,                              ^H^^H 

their  action    in    the  erect 

thenar    type     of, 

aystoumtio,     dialinguiahed       ^^^^| 

pwKilion  of  the  bm!y,  261. 

822. 

from  other  forms,  644.           ^^^H 

tonicity  of,  250. 

contour,  records  of,  462. 

transvcrcti,  4.')7.                                 ^^H 

%'o!untary,  2L>6, 

Cuntfaclility,   forluulub  for, 

treatment     of,     682.      Sea               ^H 

work  of,  257,  2(J0. 

446. 

abo     AlcninjiCn'.Myalitis,              ^^M 

Mu>el«-itructurft    ia    uijotoaim 

dyitrophiea,      progresaiva), 

TroatiikeiiL  of.                                 ^^H 

conKeatta,  946-941). 

812. 

tubercular,  666.                          ^^^^M 

MuMle-weftkne«8  a  |irime  oaaie 

impairment,   detection  of, 

455. 

varieties  of,  64:),  675.               ^^^^M 

of  defortnitj,  356. 

Myeluoele,  7-32.                                 ^^^H 

Muiwle-work     uoinpared     with 

f:araly!«i8,      pfendo^hyper- 

Myelopathies         distinguished             ^^| 

brain-work,  278. 

trupbio,  8)^. 

from  tnyr^piUbies,  822.                         ^^M 

^B  MuealAr  aasMtbetla,  720. 

MoKalar-^cnM  tract,  572. 

Myograph  iu  in,  clinical,  462.                    ^^M 

^^B        atrophy,    812.       S*e   also 

Mtiuel-poiaoQing,  eyo-truubles 

Myopatnie  atruphiua,  SI2.     Ute             ^^M 

^^H                     Progreidire  Masoa- 

due  to,  2.12. 

Atrophi«:<,  Primary;  also              ^^M 

^^H                      lar  Atrophy. 

Matism,  cmqse<  of,  464. 

Muacalnr  .'<ltn>phy.                       ^H 

^^H                 (]iAgno«i«of,  B21. 

MuybriJgc'i  studies  in  animal 

distioguiahed  from   neuro-              ^^M 

^^H                 £r b'«  j u von  i  1  e  form  of. 

tuotion,  2flt. 

pathio  atrophies,  82;i.                   ^H 

^H 

Myelitis,  043.    .SVr  alw  Menin- 

of  the  fa«e,  81  tf.                                ^M 

^^H                  facio-Bcanulo  hameral 
^^H                      type  of,  SIS. 

gu-MyoUti«,   and   PoUo- 

Myopatbica  diatingaished  from       ^^^^H 

myclitiii  Anterior. 

myelopathies,  822.                       ^^^H 

^^H                 following  brain-letion, 

nfttr    spinnl    homorrbagc, 

Myopia,  142.  ^^^^H 
blindness  following,  3AS.           ^^^^| 

^H 

flft8. 

^^^^                   from         poliomyQlitii), 

aniituiuical      fenturoa     of, 

oauaea  of,  142,  liOK.                            ^^M 

^^m                      699,  7U:{,  707. 

675, 

oomplioationa  of,  142.                        ^^M 

^^H                 hereditary       progree* 

causes  of,  677. 

dae    to  unsuitable    desks,             ^H 

^H 

oaritnry,  644. 

^B 

^^H                  in  paraplegia   due  to 

classification    of  eases  of, 

glasses  for,  368.                                 ^H 

^^H                     oompresflion      mye- 

643. 

heredity  in,  368.  ^H 
in    diphtheritic    paralysis,              ^H 

^^H 

oompresaion,  644.    See  He- 

^^H                 Laodouty  -   DSjjrine 

niugo-Myelitiii. 

^H 

^^H                      type  of,  fllS. 

dcRnod,  64M. 

tn  Boboola,  365.                             ^^^^H 

^^H                  myelupjithic!,          how 

dlngnuais  of,  672. 

mechantam  of,  142.                     ^^^^^| 

^^^H                               di»<.Tiiiat  naled 

uf  vnriettefl,  fll3. 

opbthalmo^oope  in,  142.            ^^^^H 

^^^1                             fr<)in  niyopnthiu 

discriminated  from  anterior 

^^^H 

^^H                              atrophy,  822. 

uoliumyeUtia,     674, 
709. 

symptoms  of,  142.                     ^^^^H 

^^^1                myopathic,        diitUo- 

treatment        143.                      ^^^^H 

^^H                              guisbed       from 

from      oerebro  -  spinal 

MyoMtia,  degenerative,  824.            ^^^^| 

^^^^                                iiiiyelopatbio 

fever.  (172. 

Myotonia  congenita,  645.                 ^^^^| 

^^^^^»                    atrophy.  K22. 

from    locomotor  atAZ- 

awkwardness    due   to,        ^^^^| 

^^^^^^K                diiitinguished 

iaj,  674. 

^H 

^^^^^^B                                   oeuro* 

from  maltiiilo  neuritis* 

(aoaee  of,  945.                            ^H 

^^^^^H                  pat  hie  atrophy. 

fiTIi, 

complication!!  in,  046.               ^^M 

from    multiple  solem- 

deflnition  of,  t>45.                      ^^M 

^^^^^^^               prognosis  in,  824. 

flia,  67:i. 

description  of,  949.           ^^^^H 

^^V                         treatment  of,  824. 

from  other  «pinal  dii> 

diagnosis  of.  B5tf.               ^^^^| 

^^^^^^         oeiiropathie,       di«tin- 

ease*.  673. 

etiology  of,  045.                 ^^^^H 

^^^^^^L           guinhed    frotn     toy* 

from  rbottm»tlstD, 

here«iity  in,  045.                      ^^| 

^^^^^H           opatbio        atrophy, 

f.73. 

biiitulogical   peciillarl-             ^^M 

^^^^* 

from  tetanuB,  673. 

in.  04A»U4fl.             ^^^H 

^^V               primary,     HI  2.       See 

due  to  pre»»ure,  648. 

history  of,  945.                  ^^^H 

^^^^^^                     Atropbiea. 

electricity  in,  681. 

literature  of,  951.               ^^^H 

^^^^^              age 

general  or  tmna verse,  diS' 

microscopy    of,    94(}-            ^^| 

^^^^^H              autoptiet 

orimtnated  from  anterior 

^1 

^^^^^H 

poliomyelitis,  70V. 

movements  in,  040.                    ^^M 

^^^^^^B                  from 

hemorrbagio,  676. 

muKoIr^  in,  »46,  048.                  ^^| 

^^^^^^H                  following  brain - 

idiopathic,  662. 

patholoi^y  of,  046.               ^^^^^^ 

^^^^H                   diieaae,  821. 

eases  of,  662-665. 

prognosia  in,  950.            ^^^^H 

^^^^^H              family     influence 

eausM  of,  662,  664. 

sex                                    ^^^^H 

^^^^^ 

infeatinits,  t\M. 

spasms  in.  949.                   ^^^^| 

^^^^^^^m               how  diittingnisbed 

iu    reliition   tu    other  d!a- 

ttilTness  from,  949.                   ^H 

^^^^^^B                   multiple      oeu- 

CRsea,  644. 
lesions  in,  676. 

symplomatulogy      of,             ^H 

limitations   of    the    term, 

tetanio     features     of,             ^^M 

^^^^^^B                                       820, 

(U3. 

^^^M 

^^^^H      a 

nnture  of,  077. 

treatment  nf,  9&Q,              ^^^^H 

^^^^^H                miuoles 

non-transverse,  457. 

Myotonic  reaction,  9&0.                  ^^^^| 
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MrringitiJi.  15.  49m>  Membrane 
'Tvnipsni,  InflammfttioD  of. 

MytiJotoxinc,  cje-troables  due 
to.  2M. 

Mj^xoma  of  the  bnin,  5ii. 


M. 

Nttroa  iDvoWiog  ft  pftrt  of  the 

choroid,  1^3. 
NMorede,    Dr.   C.   B.,  on    tb« 
operative  surgery  of  thebrs'ia 
and  spinal  cord,  748. 
Naree  in  non-purulent  ebronio 
otitia  media,  31. 
ipcculuni  for,  Hi, 
Naa&l  douche  uor.  ndvlaable  in 
tihrunie     diaeaae    of 
the  tciddio  «»r,  Hi. 
UM  off  lu  be  avoided, 

duct,  anumaliee  of.  72. 
ubitruetiuQ  of,  7ii. 
NatO'pbaryux  in  ohronio  Don- 
FUppurativeotitii  media,  38. 
Nature  never  perfect,  245. 
Near-eiKbtedneae,      142,      'M&. 

tSV«  Mjopia. 
Nebula,  eomeal,  107. 
Neck  at  various  ages,  meoiure* 
ujeota  of,  262. 
toiMea^  of,  323,  329. 
Nock-rest  position,  321. 
Necrogi«  cornesB,  99. 

uf  OMiolea  iu  chnj'nio  pur* 

ulency  of  tbe  attic,  28. 
of  temporal  bone,  4. 
Needling  of  oataraot,  I&&. 
Negro,  coojuoottvitis  testlvalis 

in,  y3. 
Keoplaum,    intmorDnial.       See 

Brain-Tumor. 
Nepbritis.     tive-symptomt     of, 

7w,  an. 

from  leiul-poiiioning.  622. 
of  meiwle*,  tye-funduB  in, 
22(1. 
Kerve-atruphy,  bereditarj,  the 

eye  in.  203. 
Nerve-fibres  of  tbe  retina,  ah- 
norwAl  transparency  of,  161. 
NerTe-injurie«      resulting      in 

cbangeo  in  ejc- fundus,  20(1. 
Nerve-lefliona      in       arsenical 

poisoning,  60.1,  607,  61{). 
Nervo-ibeatba  of  difk,  retained, 

161. 
Nerve-eymptooifi  in  tumors  of 

pons  and  m«du)lH,  576. 
Nervous    connectiuns    between 
tbe  teeth  and  tbe  ear,  23. 
diseaaes,  diagnovis  of,  441 » 
hereditary,  448. 
of  children.  788. 
of  i«c!hiXjl-ohildron,349. 
opbthaliuio^cope        in, 

184. 
syphililio,  &0O. 
table  of.  739. 
heftdaebe,  &^L 
pnMtration,  350,  352,  3&4. 
symptoms     duo     to     eye- 

tlrain,  146, 
system,  diseases  of,  447. 
effeots      of       exercise 
ttpoB,  270. 


Nervous    srstem    in    ebildren, 

peculiarities  of,  864. 

io  hereditary  syphilis, 

500. 
in  riokets,  460. 
peripheral  diseases  of, 
788. 
Neuralgia  and  headache,  83S. 
in  obildrcn,  789. 
intercostal,  792. 
Intraetable,  section  uf  nos- 
terior    roots    of    spina) 
nerves  for,  786. 
nature  of,  449. 
rare  in  infancy,  450. 
varieties  of,  451. 
Neuralmias,  peripheral,  maasage 

in,  ;J29. 
Neuralgio     pain      froUi     lead- 
poisoning,  620. 
Nourasibenia   in    eohooi'ohil. 

dren,  '3b0. 
Nearitia.  acute,  794. 
aloohoUe,  795. 
Moending,  794. 
chronic,  794. 

multiple,    bow  distin- 
guished    from    pri- 
mary tnuseular  atro- 
phy, 8?3. 
diagnosis  of,  795. 
dae    to    compression    me- 

ningo-myelitif,  647. 
from  leoul-poisoning,  621. 
in  arsenieal  poifoning,  603, 

6U7,  610.  612. 
in    diphtheritic   parslyslt, 

809. 
infeciionsness  of,  796. 
migrans,  794. 
multiple,  709,  794,  795. 
disoriminatcd      from 
hysterical     hy- 
persDS  t  hesi  a, 
086. 
from    poliomyeli- 
tis anterior,  709. 
of  Cauda  equina,  652. 
of  tiftb  nerve   leading    to 

hemiatrophy,  827. 
of  oplio  nerve  and  the  ret- 
ina, traumatic,  16l»,  U?. 
optic,   due   to    intracrantal 
growths,  185.    ^Ve  Optio 
Neuritis, 
paralysif  from,  794. 
peripheral,  794. 
primary  multiple,  795. 
Ncuroglinr  sclerosii  in  epiiepsyi 

904. 
Nearoma  of  the  eyelid,  59. 
Neuro-retinitis.  i^««  Opt ie  Neu- 
ritis. 
Neuroses,  reflex  ocular,  146. 
Newly-born,  nerves  of  the,  865. 
Nictitating  spasm,  801. 
Nigbt,  pathology  of,  993. 
Nigbt-blindnesa,  236. 
Nightmare  due  to  eye-strain, 
145. 
ii»(ar«  and  cnnse  of,  1017, 
Nigbt-terrorB,  lOOt!,  1 010. 

a  form  of  mental  ab«mi-> 

tiuu,  1047. 
age  in.  lOll. 
attack  of,  101^,  1011. 
caoies  of^  1011. 


Nigbt-terrore,  eentral  origin  «f, 
1013. 

claj»e»  of.  1013. 

aotnplicatiotts  of,  1014. 

description  of,  1010. 

diet  in,  1016. 

digestion    in,  lilS,  JO  14, 
1016. 

epilepsy  from,  1»47. 

epileptic.  1014. 

fright  a  caum  <yf,  1011, 

general  hv^ltb  ia.  10 1 L. 

ballocioAtions  in.  1013. 

byetenoal,  990,  Wt. 

idiopathie,  lOlS. 

medication  in,  1016. 

naoies  of.  10 to. 

nature  of,  1009. 

prognosis  in,  1015. 

prophylaxis  of,  1016, 

signiAcaace  of,  464.  1014. 

subjects  of,  1011. 

nymptunatie,  1013. 

synunymea  of,  1010. 

time  of,  1010. 

varieties  of,  lOl.T. 
Nitrate  of  nilver  fnt  ttttldfto 

for 

Nitrogenous  foods,  2V). 
Noolambulism,  992.     St*  Som- 
nambulism. 
Noctamal    crises,     naiurt    of, 
1009. 
emissions.  1049.     S*e  Ma»- 

turbaiiiin. 
hysteria,  99U. 
Nodding  spasm,  801. 
Norfolk  and  Norwioh  Iloppital, 

411. 
Nostril,  olo«ur«  of.  Its  sffeet  «■ 

bearing,  17. 
Notre  Duwe  Academy,  bttrniuf 

of.  377. 
Nunoeley's  furraps.  778. 
Naraery,  requiremeala  of,  961 


O. 


Oaimeal  at  breikkfast,  8S7 
Ol^eetiT*   lynptoau   of  i^- 

dren's  dlseoiea,  447. 
Oodpitftl  d«fiei«M7.  ooaigesital, 
73o. 
lobe,  tnmon  ot,  MO. 
mMiBgo««l«,     «asci     oC 
7SA. 
Oocipito-frontal       apuo««retii| 

wounds  of.  749,  756. 
Occipito-spbenoidal    ftagit    la 

ekull-defcots,  734. 
Ooular  moseloa,  distiaiM  «f  «I- 
t«ni»l,  133. 
isMflflienoy  in,  IS9. 
nyetncmna  of,  134- 
paralysis  of,  134. 
spasm  of,  134. 
syphilitic  parmlytlt 
596,  597. 
aenrosea,  145. 
CBdoota,  MMaage  in.  S31. 

of  eyolida.  6ft. 
Ointment,  Pag«aateeber*B,  ML 
Oliver,  Dr.  C.  A.,  on  ypbtbll« 
muscopy,  IM. 


H 


^^M 

nTDPnr  to  volume  iv. 

^mv 

^^P  Onanina.    Sr*  Ma*iarb*tioa. 

Opbtbalmia   Doonatomin,   b«a> 

Dphtbaltnoseopy     in    ccrebro-            ^f 

^^P  Oo«  )«f.  sUndins  od,  356. 

teria  in,  78. 

spiital  meningitis,  184.                 ^H 

^"    Onyx,  100. 

blindness       following, 

in  oongeniul  cyanosis,  177.              ^H 

r          Opttoiticfl   (if    retiaa,   shot-ailk, 

i<2. 

ioi  Friv'Iri'ich's  ataxia,  201.             ^H 

^^        l&fl. 

cnlarnet,       pyramidal, 

in   ha'Diatorua  of  tbe  dura       ^^^^^| 

^^K  Opaoity  of  oornea,  congenital, 

aAer,  80. 

^^^H 

^m 

oausM  of,  78. 

insolation,  194.                       ^^^^| 

^^B  Op«a  air  for  young   children, 

coinplieationj  of,  80. 

in  intratimniul  abeecss,  101.        ^^^^| 

^H       281,  282. 

congenital    origla    of. 

aneurism,  18t.                              ^^H 

^B   Op«ratii>iii  on    tbo    brain   ajid 

78. 

in  Irfito  tneningilis,  193.            ^^^H 

spinal  eord*  748. 

ooivjunotira  io,  81,  88, 

in  mt-ningitis,  I8I-18S.             ^^^M 

Opvrativi)     remoiral    of     intra- 

84. 

in  migraine,  188,                         ^^^^H 

crADial  growths,  IW, 

eomea  in,  80. 

mitral  disease,  177.               ^^^^| 

Ophtlialinia,  77, 

def  aitioii  of,  77. 

in  myopia,  142.                          ^^^^H 

chronic,  91. 

diagnosis  of,  8t . 

in  pacbynieningitis,  192.          ^^^^H 

«onUgiou<,  in  Mhool,  407. 

diaoriminated        from 

in  simple  intomal  hydro-             ^^H 

1 oroupoui,  85. 

oroapoua      ophthal- 

eepbalus, 182.                                 ^H 

^^H                   relation   of,   to    diph- 

mia,  85. 

in    «yphilitio     meningitis,              ^H 

^^^m                     tharitio  oubtbalmia. 

aflTects  of,  80,  82. 

^M 

^» 

•eerino  in,  84. 

in  thermio  ferar,  194.                ^^^^| 

f                 diphtheritic,  9H. 

•Uology  of,  78. 

of  brain-disordaia,  184.          ^^^^M 

L                          bacteria  of,  9fl, 

gonucoctius  in,  78,  79. 

cholera,  234.                          ^^^^H 

^^^                 oaiuei  of,  do. 

loe-troatincntof,  83. 

chorea,  198.                        ^^^^| 

^^H                  oontagiuD  of,  96. 

inoouiation  of,  78. 

of  dengue,  224.                          ^^^^H 

^H                 diagnoflii  (it,  87. 

lenc'onia  following.  80. 

of  diabetes.  224.                     ^^^M 

^^^B                 diMsriiai  Dated       from 

nitrate  of  silver  tre«t- 

of  diphtbaria,  219.  ^M 
of  diseases  of  the  repro-      ^^^H 

^^V                      croupous      ophthaj- 

uieril  of,  H4, 

^H 

onset  of.  78. 

dncti  re  organs,  212.             ^^^^| 

^^H                  etiology  of,  id. 

panopbtbalmitit      in, 

of  enteric  Twer,  217.                ^^^^H 

^^K                  pathology  of,  96. 

81. 

of  epilepsy,  167.                       ^^^^| 

^^^B                  iyttip turns  of,  97. 

pathology  of,  70. 

of  erysi]M-lAs,  222.                      ^^^^H 

^^P                  fynunymM  of,  M. 

prognoeia  in,  82. 

of  exanthematous  diseases,       ^^^^| 

■                         treatment  of,  88. 

propbylaxia  of,  82. 

210,  221.                                         ^H 

Egyptian,    Hi).     Sen    Oph- 

pyramidal cet«ra«t,fol- 

of     exophthalmio     goitre,             ,^H 

thalmia,  Granular. 

lowing,  m. 

_^^H 

•zanlhematotu,  8S,  80. 

leaBon  of  the  year  in, 

of  gaslrio  diaaasos,  397.          ^^^^M 

fotliourar,  87. 

78. 

of  glaucoma,  336.                     ^^^^^| 

tr««tment  of,  88. 

•«x  aa  a  factor  ia,  70. 

of  glycot«uria,  224.  ^^^H 
of  Oraveti's  diseMe,  205.           ^^^^H 

gonorrbueal,  77. 

stagea  of,  78. 

granular,  88. 

itAphyloma  fol loving. 

of  hemeralopia,  330.                  ^^^^| 

bacteria  of^  80. 

HI. 

of  bfpatifl  iit#e«so,  207.                    ^^M 

^^                   Cftusei  of,  88,  89. 

•tatiaties  of,  82. 

of    hereditary    optic^nerve       ^^^^| 

^^L                 oontagioa  of^  80,90. 

■ymblepharon    follow- 

atrophy,  20.3,  204.                  ^^^H 

^^H                 deflniliun  of,  88. 

iag,  81. 

of  hysteria,  214.                        ^^^^H 

^^M                 diagnosis  of,  80. 
^H                eildogy  of,  iiS. 

•ymptoras  of.  70. 

of  idiocy.  189.                              ^^B 

•ynony  meii  of,  77. 

of  imbecility,  199.                             H 

^^H                gmotilatioD*  in,  88. 

troattiieiit  of,  83. 

of  inteatinal  diseasea,  207.          n^^H 

^^H                mercurio  ehlorid*  in, 

prophylactic,  82. 

of  kidney-disease,  308.             ^^^H 

^H 

nUiarabed  cornea  from, 

of  lead-poisoning,  232.              ^^^H 

^^H                 vat&M  of,  89. 

80. 

of  leproey,  228,                          ^^^H 

^^H                 pannu*  due  to,  80. 

ragioal   dUcharges    a 

of  lesions  dependent  upon             ^H 

^^H                profooiii  of,  OU. 

cause  nf,  78. 

special      dyscrasisa,              ^H 

^^H               no«   M  ft  faotor    id, 

phlyctenular,  W3.    5ic*  also 

■ 

^H 

Keratitis,  Phlyctenulor. 

doe  to  salioylio  add,             ^^| 

^^H                  MHjuvts  of,  90. 

paru]«»t,  77. 

^^H 

^^H                 lyioptonii  of,  89. 

pustular,     01.       iSef     also 

due  to  tobacco,  231.           ^^^H 

^^F                 lyDunymei  of,  88. 

Keratitis,  Pbtytiteaalar. 

of  livfiT-iJi sense,  207.                ^^^H 

r                          treatment  of,  80. 

return      of      children      to 

of  malaria,                                  ^^^H 

L                 maco-purulcnt,  85. 

school  after,  4«6. 

of  measles,  220.                         ^^^^H 

^^B                  bacteriiv  of,  80. 

•crofulous,    83.      Ste    also 

of     monitrual     disorders,       ^^^^| 

^^H                 eanraa  rtf,  B&. 

Keratitis,  Phlyctenular. 

^M 

^^H                 definition  of,  85. 

Ophthalmoplegia  externa,  13&. 

of  milinry  tuberculosis,  227*               ^H 

^^H                diagnuaii  of,  88. 

Onhtbalmoeooue,   how   to    uie. 

of  Ilium ps,  2(17.                                   ^H 

^^H                infection  of,  84t. 

ISO. 

of  nvnrons  dtseaitefl,  184.              ^^^| 

^^H                prognoflia  of,  88. 

Opbthalmceeopte    features  dne 

of  night-blindness,  230.            ^^^^M 

^^H                 pterygium       auporiaii 

to     qnioine'poiaon- 
ing,  ho. 

of  pnrotitid,  207.                          ^^^^^1 

^^1 

of  pertussis,  321.                        ^^^| 

^^H                  ijnunymes  of,  85. 

due    to    silrer-polson- 

of  roSex  disease  of  the  eye-            ^H 

^^f                  treatment  of,  86. 

ing,  2n, 

fundos,  308.                                    ^H 

^^^          Beonatomm,  77. 

duelotoxict),  230. 

of  relapsing  fevar.  318.                     ^H 

1                          adherent          leaoomm 

slgTJS  of  npprnacbing  dis- 

of  renal  disease,  208.                          ^H 

^^-                      after,  80. 

■otation,  2'^9. 

of     retinitis     pigmentosa,               ^H 

^^^b                 a.natoiuical  features  of, 

tyiDptomN     of      heart-dis- 

^1 

^H 

eases,  177. 

of  rheumatism,  322.                   ^^^^| 

^H               antlMpsU  for,  81,  82. 

Opb(haIinoj>copy,  158. 

of  rubella.  220.                          ^^^M 

^^H                 ibtraphy  of  eye  in,  81. 

in  aortie  in.5uffioienoy,  177. 

of  scarlet  fever,  218,                 ^^^^| 

^^H               atropine  in,  84. 

in  oorobral  antfitiia,  184. 

sclerosis,  20S.                         ^^^^H 

^^m                  ^^^^ 
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^^H 

^^^^H             Opbtbalinosropy  of  ■mall-pox, 

Orbit,  vaaenlar  diseases  of,  123. 

4)titi«  medi*,  ehronie  MB  V«»^^^^H 

^^^1 

woondsof,  ]«V,  172. 

lent,     MnaBI^^^H 

^^^^^^^H            of     spinftl-oord     duooMfl, 

Orbital   inflummatioQe    involv- 

IB.  85.                 ^ 

^^^^^fe 

irtg  the  optic  nerve  and 

deskfnefls  in,  31. 

^^^^^^^^1            of   lymptoniatie    disotdert 

retina,  171. 

effeeu  of,  22. 

^^^^^^^^H                      tho                          tbo 

tnberoulofiift.  121. 

Entitacbuui   lubca 

^^^^^^^^H 

waliti,  abnormalities  of,  121. 

to,  31. 

^^^^^^H                  fyphiliii. 

Ossiolefl  of  the  ear,  3. 

he^riog  in,  31. 

^^^^^^H            of  tube*  rlurwliB, 

ankylosis  of.  48. 

heredity  in«  32. 

^^^^^H 

funotioDB  of.  48. 

incmbr«.na  in,  32. 

^^^^^^^B            of  aneinid  poirooiog,  210. 

iiDpaired  motility  of,  4S, 

Dajo-pharynx  in, 

^^^^^H                 varioeila, 

in  cbronionon-stapporatlve 

33. 

^^^^^^H 

otitis  metlia,  .^2. 

onset  of,  31. 

^^^^^^^^1            of  wbooping-cou|;b,  221. 

in    pa  ml  en  t   otitis    media, 
26,  28. 

oasieies  in,  3S. 

^^^^■^F                               fever,  223. 

pathology  of;  31. 

^^^^^P            Opiates  in  myelitis,  679. 

necrosis  of,  in  cbronic  para- 
lency  of  the  attic,  28. 

pharynx  in,  33. 

^^^^^H             0|iidtbotonus     in    byslero-cpi- 

tym  ptoins  of,  31. 

^^^^H             Optlo  nerve,  ittiNjpby  of,    203. 

Osteoma  of  br»1n,  654. 

velum    palati   in, 

of  orbit,  121. 

33. 

^^^^^^^                                 Atrophy. 

O^teo-myeliltJi   from  bone-coo- 

ebronte           panileatp 

^^^^^^^^L                   colobotnti  of  sbeatbs  of, 

tusion  in  ecalp-woaoda,  treat* 

eau«ea  of,  25. 

^^^^^H                       I 

mcnt  of,  751. 

vffr^t*  of,  26.  26. 

^^^^^^^^B                    implicated   by    esien- 

Ofttiti»  of  petrous  bone,  4. 

i..t-  -  -        ?r. 

^^^^^^^^^B                       Biun  in  iufluinmatury 

Otitis  exlcrna  dilTu^a,  12. 

I                      u,JA. 

^^^^^^^^^B 

treatment  of,  13. 

sir,         .  -   ■ 

^^^^^^^H                   in    goneroJ     ansenia, 

intorna,  primary,  42, 

treatmeni   of,  SI, 

^^^^^H 

sypbilitica,  42, 

2C. 

^^^^^^^^B                   ID  peroicidus  aDfemia, 

kbyrJnibica,  41. 

from  food,  eCo.,  fo««e4  ^^^| 

^^^^^^H 

media,  acute  catarrhal,  IS. 

through  the  BmHK-^^^I 

^^^^^^^^H 

acute  purulent,  23. 

ehian  tobee,  19.          ^^^H 

^^^^^^^H                    Mireomii 

causes  of,  2H. 

in  early  infancy,  irmt'         V 

^^^^^^B 

due    to    teething, 

ment  of,  19.                          H 

^^^^^^^^B                     tnmora 

23, 

polypi  in.  25.                          H 

^^^^^^^^1                    va4ou1ar    diatribution 

from  exantbeina* 

sprays  for  narea  in,  3&,           H 

^^^^^B 

tons  disease,  23. 

^^M 

^^^^^^^^1 

from       exposure, 

temperature   of    niMA  ^^^H 

^^^^^^^^B                   cause        when  it  ac- 

2'X 

^^H 

^^^^^^^^H                        oompiinies 

granulations     in, 

toDMlf  in,  35,  37.              ^^H 

^^^^^^H 

25. 

traittueot  of  atrophle          ^^ 

^^^^^^^^H                    caused    by   inastnrba- 

of  reflex    origin, 

ca«e«,  35.                       ^^^^| 

^^^^^^H 

23. 

with  epilep*y,  451.                ^^^H 
Otophone,  li6,  47.                             ^^^| 

^^^^^^^^H                      dioionl  history  of,  187. 

results  of  negleot 

^^^^^^^^1                    deguneralive    changes 

in,  25. 

OtorrboBa  from  negleeted  otitis^   ^^H 

^^^^^H 

treaktment  of  24. 
acute     symptom*     oc- 

■ 

^^^^^^^^B                    due  tc  intracranial  an- 

Over^xereiM  in  infancy,  2&1.             H 

^^^^^^^^B 

curring    in    chronic 

Overflow  of  tcfirs,  71.                            H 

^^^^^^^^w 

cfli^ee,  liU. 

Over-Httmulation  in  school,  34S.   ^^^M 

^^^^^^^^H 

air-bag  in,  19. 

Over-study  a  cause  of  oonmnp-  J^^H 

^^^^^^^^H                      from    intracranial    tu- 

chronic:,    atomizer    in, 

^^^1 

^^^^^^^H 

a5. 

Over-training,  ill  cffeeU  of,  2S0,  ^^H 

^^^^^^^H                    in 

atropbio   furiu  of, 
3«. 

280,                                                        W 

^^^^^^^^1                           value    as 

'  Overwork  in  scboolf,  344,  346,.    ^^fl 

^^^^^^^^H                         nostic  fign  of  braiu- 

catarrhal,  »deD«»id 

354,                                       ^^M 

^^^^^^H 

growths  in  tbc 

mutclet  in.  286.                       ^^^| 

^^^^^^^^1                    opbthalmosoopic     ap- 

auBo  .  pharynx 
with,  S3,  37. 

Owoo'e  method  of  air-analycia  ^^^| 

^^^^^^^^H 

for  carbonic  acid,  392.                ^^H 

^^^^^^^^H                     pmgnoflis 

oause  of,  .S3. 

Oxygen,    demand    for,   during  ^^^| 

^^^^^^^^B                    ])rt>gre»B 

deaf-muteness  in, 

exercise,  375.                             ^^^| 

^^^^^^H 

3«. 

^^^H 

^^^^^^H 

Dobell's    solutioD 

^^^H 

^^^^^^^^H                    lypi»    and   stiiges  of, 

for,  .'J4, 

^^1 

^^^^^^H 

earache  in,  37. 

^^^^^ 

^^^^^^H 

Euataohiao    tabes 

Paocbionian  bodies,  rmri^  of,         H 

^^^^^^^^H 

in.  S'S, 

in  childhood,  7&8.                               ■ 

^^^^^^^^                    with                         ab- 

examiuation      of, 

Pacb^  meningitis    from    enriei^  ^^^M 

^^^^^V 

34. 

oervicol,  050.                      ^^^| 

^^^^H                     thalami,  (nmars  q(,  674. 

inflation   of   mid- 

biemorrbagicn, 5S7»  5S6L       ^^^| 

^^^^^B              Oral  exaoninalion  of   children, 

dle  ear  in,  36 

syphilitic,  531.                        ■ 

^^^^^B                  medioo-lpgal,  43&. 

paresis  of  relum 

of  the  spinal  cord,  785.                H 

^^^^^              Oibit,    acquired    anomaliea    of, 

pal&ti  in,  :i3. 

coioprcsiion  from,  44T(           H 

^V 

trctttiitcnl  of,  34. 

rVi.K.                                   ■ 

^H                                cellulitiB  of,  123, 

of  earache  in, 

ophthiiliuo^eopic     feature*           H 

^H                              oysta  of.  123. 

37. 

of,  1V2.                                          ■ 

^^L                            diseases  of,  120. 

ohrooio     inuoo  •  pum- 

Pagenstecher's  ointment.  &3.               ■ 

^^^^^a                      osteoma  of,  1 21. 

lent,  21. 

Pain,  bow  estimated.  449.                   H 

^^^^^H                    foctions  of,  122. 

ehronio  oon-purulent, 

ID    head,    signiflcmaee    of»          ■ 
450.    A'«r  Ueftdnche.          ^^1 

^^^^H                   tuuiors 

31. 

■V 
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1^^  P»ia  in  Polt'i  di*«nfo,  Bignifl- 

Paralysii,  hysterical,  070,981, 

Paralysiji,   spinal,    oigniOcance               ^^M 
of,  A72.                                              ^H 

oance  of,  0A3. 

wsa. 

PaiDt,  ureenirjit,  OIL 

in  Friedrdch's  utaila,  720. 

syphilitic-,  504,  595,  500.                     ^H 

PklftUl  arch  in  idlooy,  1027. 

in    meningo-myclitlB,  64*, 

temporary,  in  poliomyelitis               ^^M 

deformilj  in  cerebral  pal- 

0^0. 

anturior,  6U7.                             ^^^^^| 

b\c»,  bi\. 

in  multiple  cervbro-splDat 
acleroiis,  501. 

^^^M 

PaUlCT,  birtb.^  536. 

Paralytic  idiocy,  10S3.                       ^^^H 

oerebml,  47«.  Sev  Cerebral 

in  tubercular    iu«Dingiti«, 

Paranoia,  1019.                                  ^^^H 

Palaiee. 

515,  519. 

Paraphasia  from   brmin-tumor,               ^^| 

Paludal   fevers,   opbthftlrootoo- 
pio  features  uf,  222. 

iDfatiiile,    45fl.    457,    883. 

^M 

See  also  Poliomye- 

fruui  vicious  training.  46.S,                ^^M 

PiLonuA  fram  i^ranuliLr  opbtbal> 

litis  Anterior. 

Paraplegia.     Set  Cerebral  P&I>               ^^H 

I                      mla.  VO. 

idiocy  following,  10.^2. 

^^^^H 

1                peritomj  for,  K>3. 

spinal,     massage      in, 

epilepsy  in,  540.                           ^^^^H 

r                 phlyotenulur,  1^4. 

329,  3U0. 

false  ravhiiio,  lOUO.                     ^^^^| 

Pnnijphtbalmitis  in  ophthalmlA 

mimetic,  804.    See  Paraty- 

from    hereditary    pypbilia,       ^^^^H 

neonataruin,  31. 

sia,  Facial. 

^^^1 

PA|<illiti9  in  brain- Junior,  559. 

multiple,  7114. 

from    Pott's    diseoje,    646,        ^^^^H 

Papilloma  of  bruiu,  554. 

of  eye-musotes,  1.^5. 

^M 

Paraoente«i0      uf      membraaa 

of  meningo-myolitio,  treat- 

hereditary ataxic,  725.                       ^H 

tjtapaai,  32,  21. 
Pamlalio,  4fi3. 

ment  of,  682. 

in  cerebral  palsies,  541.                       ^^M 

of  third  nervej  135, 

in  Frieilrcicb'ii  utaxia,  720.               ^^M 

Pamlytea,  detection  of,  bj  «leo- 

periodical        ocalo-motor, 

infantile,  457.                              ^^^^H 

tricity,  457. 

807, 

Paroaltee  in  Ltie  evo.  238.                 ^^^H 

diagnoaii  of,  Trom  bysteri- 

peripheral,  803. 

Parental  rcspon.-ibilii'y,  430.             ^^^^H 
rights,  forfeiture  of,  429,            ^^^^H 

cal  (li)*«Aii«,  999. 

psendO' hypertrophic    mua- 

Paralysis,  aaate  atmphlo,  6fl3. 
See   PoliomjehtlA  Ante- 

eular, 457.  813. 

Paresis  due  to  myolitia,  648.              ^^^^H 

anatomical  feftturesof, 

Parotitis,    ophthnlmorcopa    tn,         ^^^^H 

rior. 

81rt. 

^M 

Bgitans  dij»eri(uiQatod  from 

atrophy  f>f  muaclcB  in, 

Parsona's  difinfecting  solution,         ^^^^| 

cborea,  5119. 

814,  810. 

^^H 

Bdl'd,  804.    3(4  P»raly*w, 

onuses  of,  813. 

Partliil  hydrooephalufi,  475.                ^^^^H 

Facial. 

OompHcntiuna  of,  815. 

Participntioil    )u   oriiiie,  infan-           ^^^^^| 

cerebral,    470.    St€    Cere- 

deformities from,  SI 5. 

^H 

bral  Piiisioe. 

degenerntire    cbnugrs 

Partitions  of  hoKpitals.  417.                      ^H 

reflexea  in,  5d7. 

In,  810. 

Pathiigunesis,  nature  of,  S'A3.                    ^^M 

diphtberitic,  ms. 

discriminoted        from 

Pavilion  style  of  hospitals,  410,                  ^^M 

^m                diagnosia  of,  808.  810. 

Erb's  juvenile  atro- 

^M 

^^B               electricitr  in,  SIO. 

phy,  818. 

Pavor  noctumoa.     St*  Night-                ^H 

^^H               eye  in,  21V,  8UU. 

•lovtrical  reactions  in, 

Terrors.                                                    ^^M 

^^H                 rre(|iJL-Day  of,  tiOS, 

815. 

Peculiaritica    of    vascular    dta-                  ^^M 

^^H                l&«i>*nf  ill,  80U. 

e«)iential     nature    of, 

tribution  to  the  optic  nerre               ^^M 

^^H                  massage  io,  .H.^IO. 

S16,  817. 

and  retina,  1^3.                                 ^^^^H 

^^H               ni>-op?a  in,  8a9. 

etiology  of,  813. 

Pe<liig(9giD  gyiiinaaticf,  302.               ^^^^H 

^^V               pat b» logy  nf,  SOO. 

fatty  degenerations  in, 

Pediouli  in  the  eyebrows,  53.             ^^^^^| 

^^H               prognnaia  in,  8 ID. 

810. 

Pedtculus  pubis,  53.                                   ^^M 

^^H               apioal    meningitit    in, 

gnitin.  814. 

Pelrio  organ*  tn  diagnosis,  464.         ^^^^| 

^H 

heredity  io,  Bl\  818. 

Pemphigus  ^>t  tho  cornea,  100.           ^^^^| 
Pcndiiluin-moveincnLof  the  leg          ^^^^H 

^^H               Btatietiet  of,  80§. 

hypertrophy    of   mus- 

^^H             lymptoins  of,  809. 
^^m               throat  in,  BOtl. 

cles  in,  S13. 

in  walking,  265.                               ^^^H 

knee-J«rk  in,  815. 

Penmanship     syatcuiP,    faulty,                ^^M 

^^P                trcntmentof,  810. 

tordoaii  In,  814, 

^M 

P^^                  voice  in,  SOU. 

mental   symptoins  in, 

Pentathlon  of  the  Orci^ks,  274.                  ^H 

1                duo  to  lead  poUoning,  (120. 

815. 

Percbliiride  of  iron  na  a  distn-               ^^M 

1                (kaiai,  804. 

tnu»cle«  in,  813,  816. 

foctant,  M2.                                   ^^^^1 

1                       eauavfl  of,  901,  805, 

naoieii  nf,  813. 

Percussion  in  tnasaage,  327,              ^^^^^| 

L                        COOgenitttl,  804.  .S0«. 

nerve- lesioni  In,  81 K. 

Perioeratio  hypprtropliy,  92.            ^^^^^| 

^^L               electricity      in,     SU5, 

nerve-symptomi  wiih, 

Period  when  return  nf  ohitdreo         ^^^^B 

^H 

815. 

to  school   mny  ite  permitted                ^H 

^^B              leiions  in,  804,  805. 

pathological   anatomy 

after  contagious  di»eaBe,  404,                  ^^M 

^^B              mu9<-lL'«  in.  SM. 

of,  81fl. 

^M 

^^H               pru)7n()M!t  in,  804,  805. 

popturo  in.  814. 

Periodic  amblyopia,  223.                           ^H 

^^M                ey>ii|<tuiiia  of,  H04,  805. 

p*eudu-apbuaia         In, 

Periodical  oculu- motor  paraly-                ^H 

^^P                trf>niinpntof,  805. 

815. 

sis.  807.                                                    ^H 

^^"                  with  leliinua,  l»18. 

renetiiias  in,  electrical, 

Perioiitcal  elcrntnr,  754.                             ^H 

feigned  bv!<teriea1.  VSO. 

815. 

Peripheral     nervous     diseases,                 ^H 

from   wr'onion.l   pnitoning, 

■exetln.  81!*,  816. 

Ubie  of,  78V».                                      ^M 

B03.  007.  (V 10,  614. 

ryuipiniti!!  of,  81.3. 

nervous  system,  diseasea  of,                ^H 

from  brain -turn  or,  567. 

synonym es  of,  813, 

^M 

from  lead -poisoning,  022. 

reAex,  807. 

ncurnlgiaa,     macaage    fur,                ^H 

from  neurit  if,  704. 

circumclcion  for,  807. 

^M 

from    Putt 'a   diaeaae,   04  n. 

from        tuiifturbiition, 

ncuritia,   701.      <^c«    Keu-         ^^^H 

648. 

808. 

^^^H 

ft-om    Dpinal    bemorrbage, 

from  phimo^ip,  81^7. 

paralysis,  903.                              ^^^^| 

009. 

regre^sire,  68.1.    Stc  PoUo- 

ip»«m,     796.       See      alio          ^^^^| 

fW>m  tumor  in  the  Sylrina 

my(«ilM9  Anterior. 

Ediimpflia.                                      ^^| 

^^             flwure,  671. 

rbeamatloi  7V4. 

Perllomy,  \o6.                                     ^^^^H 
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^       I 

PermaneDt  drainA^  of  cfhrtl 

Piaiplea  of  the  oonjoiutUva,  94. 

Potiomjelitif  rr-        -     -obImk-^^^I 

ventriclet,  782. 

See    also     Keratitia*    Pbtyc- 

tx.   ■■ 

PenaaDgaDHte  of  potoMium  u 

tenular. 

crulci:                                    H^H 

a  diaioreoUPt,  343. 

Pink-eye,  86. 

deflnitiuD  vl,  t-^S,                  ■ 

peroxide    of    hydrogfio    u     a 

Placing    out    (be   ebildren    of 

deform iliet  after.  702.           ■ 

oloaQder  and  h  teit  Tor  put,  S9. 

reformatorivt,  431. 

Uboleted.  703.                M 

Perfist«tit  fietaJ  vesaeU  of  the 

olijoetiona  to  tbe  «yt<^ 

dentition    aa   a  caase         ■ 

r«tina,  164, 

tetD  of,  432. 

of,  690.                                ■ 

Panonal     fatatorj,    ehart     ot 

Plans  for  boirpitala,  410. 

diagnofis  of,  707.                   H 

386. 

Plantar  arch,  263. 

diseriuiinated        from         ^| 

hjgleno,  MX 

Plastering  of  bospitals,  41  &. 

birtb  -  pat■tc«^  ^^^| 

PenoDalily,  nature  of,  427, 

Play,  b«D«tita  of,  372. 

^^1 

PertuuiBp       ojihtbalinoiicopical 

for  scbcKil-girJa,  347. 

from           «erebrat^^^^| 

feature!  of,  221. 

in  infnucy,  281. 

paltir*^  7U«.        ^^H 

with  oonvuUiun*,  377. 

Playn.  claaaifled,  382. 

frvm   dipbtberlttt^^^l 

Petit   mal    dtfferentuteU    from 

Plexiform    nearoma  of  eyelid, 

paralysis.  70V.    ^^H 

heiuicrania,  792. 

59. 

from     geueral    W^^^H 

prognoeifl  in,  lid'. 

Plugs  of  wax  or  epitbelium  in 

transverse  my^  ^^^H 

1                                               lymptotus  oCf  8Ui^. 
Petrijiia^  327. 

the  ear,  11. 

litia,  709.                    ■ 

Plumbing  fur  hoapltAla,  415. 

from  bip  joint  dU-  ^^J 

Petrwu*  bone,  dite««t<*  of,  4. 

for  sobooU,  397-402. 

es*«,  710.           ^^^1 

Pbar^D^eal  tonail,  17. 

Poeamonia,     cooraUiona     in, 

frtiut     inlraafdnal^^^l 

vault,  fracture  of,  7'^2. 

876. 

bemorrb*s%^^^| 

Pbarynx  in  chrooia  duo  •  Bup- 

Its  discriminattob  from  tu- 

■ 

puralife  otitU  media,  Xi> 

b«rculnr  tnenlDgilis,  521. 

from         maltiple          H 

PbimoBie  caujiDg  reflex  paraly- 

Poiots     of     detenminntion     in 

neariti«y  709.               fl 

flis,  Sl>7. 

motor   di^turbnncea, 

from         ttyelitia,         H 

Pblebitl«    from    benrt-diae&ie 

453. 

_^^M 

leading     to    retinal    veaoua 

in      sensory     dial  urb- 

from    progT«Miv9^^^H 

ibrombofU,  179. 

an  c«s,  449. 

muscular   atlO^^^^H 

Phlegmonous  inflammation   of 

Poisoning,  arnenical,  599.     Se* 

pliy,  709.              ^^M 

tbe  eyelid*,  bfi. 

ArMinicfll  Puisoning. 

from  epaatic  para-          H 
plegia,  710.                ■ 

^^^^                Pblj^ctiea  pallida,  92. 
^^^^H               Pbljctenulnr  coni]unctiritia,  93. 

by  air  or  water,  894. 

by    lend,   615.     Set  Lend- 

electrical  ebangt*  in*          H 

^^^^L^                   See  aluo  Keratitii,  Pbljro- 

Poisoning. 

T03.                            M 

^^^^^^^^L 

Poitons  trading  to  nervous  dis- 

reactiuns in,  708.    ^^^H 

^^^^^^M             keratitif,        603.   S«e  E«r- 

ease,  6)6, 

tt-fts  in  profooflt  ^^^H 

^^^^^^^V                             Pbtyctenular. 

Polioeneepbatltla  as  a  cause  of 
infantile  palniee,  544. 

of,  711.               ^^" 

^^^^^^H 

electricity    in     traat- 

^^^^^^V 

(truennd  so-oalbd),  492. 

weul  of,  712. 

^^^^^^^^        Pbotpboruii   fur  muiiipla  sele- 

Poliomjeliiis  anterior,  683. 

cpidrutlcs  of,  687. 

^^^H                  rona,  &12. 

acute  ca#et  of,  691. 

ergot  in,  712. 

^^^^^B               Photograpbio  ttudiee  of  aoimal 

forms  of.  691, 

eliol«i:y  of,  6.%4, 

^^^^H 

age  at  onfvt  uf.  6.S5. 

exerciM  in.  714. 

^^^^^1              Pbotograpfaj  of  gymaojts,  371. 

anntouilcui  cbnngcs  in, 

faradic      ourrmt      in 

^^^^^1                PhtbiriatU  palpebrnruim,  &:;t. 

704. 

diaii^notla  oC,  703. 

^^^^^1               Pbthiais     in      •chool-cbildren, 

anterior     oornua     in. 

fever  of,  6<«9,  f.y4.  695. 

^^^H 

7«5. 

707. 

^^^^H              Pbyaical  and  menfal  excellence 

apparatoi     for,     713, 

galvanic     cunrmt    ia 

^^^^^^^                   oorrclnted,  278. 

714, 

diHgOuKis  uf,  «U4. 

^^^^^^L 

arrest  of   growtb    io, 

baai  as  •  c»a»c  of,  6S7. 

^^^^^^^B 

70,^. 

in    tbe   trratSDcat 

^^^^^^^H             derelopment. 

Rtropbies     from,    0UO, 

of,  714. 

7«:{,  707. 

bcroiplrgia  in,  608, 

^^^^^^^^H             examinatiun    of    ebildren, 

bones  in,  6W.  707. 

brredity  in,  685. 

^^^^^^H                         medico-legal. 

bronebitit     following, 

biatory  of,  683. 

^^^^^^H 

715. 

of  ca^ta  off  691. 

^^^^^^^H             Azercise  for  deform itjr,  324. 

care  of  patieiiti  wltb, 

ice-bag  in,  713. 

^^^^^^^^1             training,  blatorio  examples 

715. 

infection  tif,  689. 

^^^^^^^^l                        ahowing  lla  beneSls, 
^^^^^H                      277,    ^alaoExer. 

causes  of,  084. 

initial  fUga  of,  093. 

cerebral    pnlsies  oom- 

iavaflon  of,  6V1,  6V2. 

^^^^B                      elae. 

pared  vritb,  708, 

693. 

^^^^^^^                    oaatioDS       regarding, 

cbumcteristics  of,  707. 

Joints  in,  699. 

^^^■^ 

cbronio  stage  of,  693. 

leeching:  in,  712, 

^^^^^1                              Id  reforcnaloriea,  434. 

type  of,  692. 

Ic»iou*    of    tb«    splAal 

^^P                                    in  iflhoo1#,  S6y. 

oircutation  in,  AOO. 

CTMd  in,  704. 

^^                                     of  girla,  296. 

olub'foot  from,  702, 

limb  sburtenittg       la. 

^^^^H              Pbjrtlotana,  tettlmonj  of.  444. 

tabulated  oawMof, 

699. 

^^^^^B               Pbyii([ue,  modcra,  in  camparl- 

703. 

masaage  in,  S.'tO,  7 It. 

^^^^^1                          son  with  that  of  tbe  an- 

congenital,  684. 

medication      In,     T13; 

^^r                                  cienti,  244. 

contagiooj  natare  of, 

714. 

^^L                             of  Bcbool-ohildren,  349. 

689. 

microsonpie  leeiooa  U, 

^^^H              PJer»  of  the  foot,  263. 

contrsctions  after,  702, 

704-707. 

^^^^B             Pigment-dt^poiita  on  tb«  dlak- 

Tl)3. 

^^^^H                 turfaoe,  160. 

oonnalsions     In,    696, 

700, 

^^^^H             Pigmentntion   of  tbe  choroid, 

860. 

iDuscuUr  atropbj  !■» 
699,  703»  :07. 

^^^^^1                 a>>ngruia], 

cord-lcsiotia  iti,  70i. 

^                      k^ 

^ 

^^^^^ 

^^M 

^Sf.x  to  V^W^^^ 

^^^^*               H 

P          PoHorajelitb    nnterior,   HAmet 

PoroRoepbaluS;  eaiuea  of,  535, 

738. 

Primary  sebools,  345.                            ^H 

1                                 of,  683. 

Prinoe's     pullej-operation    for              ^^M 

^^H^                 Dorujiil    electrio   re»o- 

oongenital,  736. 

strabismus,  1.')6.                                      ^^fl 

^^H                   U»n»  of  ma«ol«»,  "04. 

definitioa  of,  483, 

Prisms    for  measuring  insufli-               ^^B 

^^H                natritivA  ob«ag«i  in, 

description  of,  482. 

ciency,  111).                                             ^^B 

^H                    60O,  7m,  7U7. 

discriminated  from  oortloal 

Prisons,    contaminating    influ-              ^^M 

^H                OWM  of;  00 1 ,  «V2,  0i3, 

agenesis,  546. 

«QC«  of,  428.                                             ^^B 

^H 

double,  739. 

PritcharU,  Dr.  W.  B.,  on  mul-              ^H 

^^H                ovflr-exereiM  •  oauM 

etk>logy  of,  788. 

dple  cerebro-spinal  tolerwU,             ^^M 

^^1 

illustrations  of,  737,  738. 

^H 

^^H                  paiiti  tn,  700. 

liuiiltfd.  546. 

Pri%'ate  reformatories,  430.                       ^^B 

^H                 pvAlvib  in.  601,  693, 

origin  of,  483. 

Privy -vaults,    construction    of,             ^^B 

^H                      894,  700,  701. 

pathological    anatomy    of. 

^^^M 

^^H                panlylio      ijmntoiits 

736-738. 

disinfection  of,  342.                  ^^^^B 

^H 

Beats  of,  4H3,  484. 

Probe,  aluminium,  765.                    ^^^^H 

^^H                 pfttbolog;  of,  704. 

tymmetrioa),  730. 

Prognathism       in       defonmed      ^^^^H 

^^H                 primiiry  leaion  af,  70i7. 

(jallat«ral,  74U. 

^^^H 

^^1                 prodroinea  of,  flU:i,  094. 

unknown    in    adult    life, 

Prugreasive  facial  hemiatrophy,       ^^^^B 

^^H                 progDMi*  io,  710. 

483. 

^H 

^^H                 r«fl«XM  in,  704. 

Positions  in  gyranaatieai,  304. 

muscular  atrophy  disorim-              ^^M 
Inated  from  anterior              ^^M 

^^H                regreMiQQ  of  pftraly«lf 

•eleet,  for  oxeroise,  318. 

^^K               in,  003,  6^6,  mv, 

Fo«t,  Dr.  A.,  on  affoetions  of 

pulioiuyeUtis,  TOO.                  ^^B 

^H 

the  nerrouR  ■ystcni  in  hered- 

dystrophies,  812.                        ^^B 

^^^^                wsliadulo  of   pAFftljtic 

itarv  «yp hills,  500. 
Port,  Dr.  Sarah  J.,  and  Dr.  Mo- 

Prolapse  of  lachrymal  gland,              ^^M 

^^^B                     tjmptomi  in,  701. 
^^H                 ao1«roait  in,  706. 

^M 

Nutt,    on    »tructural    abnor- 

Prophylaxis    by    disinfection,             '^^l 

^^^H                  seaeoQ  of  jear  io,  6S5, 

malities   of    the    brain    and 

^M 

^^H                8««ond  atU«ki  of,  607. 

oord,  728. 

definition  of.  332.                              ^H 

^^H                sequels  of,  702. 

Post-natal    iierBtstenoe  of   tho 

methods!  of,  336.                                   ^^B 

^^^B                »ex  in.  4^5. 

hyaloid  artery,  164. 

of  disease,  332.     (^ec  also              ^M 

^^^H                 fthotlenlDg    of     limba 

PoBt-variolr>us  ulcers  of  the  eye- 

under tb«  nmmos  of  ra-             ^^M 

^H 

lid,  55. 

riout    diseaset    ia    this             ^H 

^^H                tigna  of,  457. 

posterior  roots  of  spinal  nerves, 

index.)                                            ^^M 

^^H                ipbiDoUrs  ia,  700. 

section  of.  For  neuralgia, 

prlociples  of,  332.                                ^^B 

^^H                •pinal  eard  in,  704. 

786. 

Proportions  of  the  human  body,              ^H 

^^B                tUgm  of.  «93.  712. 

■tapbyloma,  142. 

342,  251.                                         ^M 

^^H               nbseutfl  ouw  of,  091. 

Posture  in  writing,  364. 

of  the  male  body  at  rarious             ^^M 

^^H               lymptomi    of    Mate, 

PotaMium    permanganate  as  a 

ages,  284.                                           ^H 

^^1 

dtflinfectant,  342. 

Prosencephalon,  absence  of,  788.              ^^M 

^^^^^_                of  cbrnuie,  692. 

Pott'a  diaoaae,  bed  in,  794. 

Prostration,  norroui,  350,  352,              ^^| 

^^^^^K 

diagnoei»    of,   by    the 

^M 

^^^^^T                of  r^vum^  of,  700. 

attendant  nevralgio, 

Protection  againit  disease,  332,        ^_^^B 

^                       of,  Mbedulfld,  701. 

708. 

834.                                                  ^^H 

^^H                         of  stib«cut«,  692. 

lateroofltal    nvnralgiA 

Pmmmoma  of  brain,  554.               ^^^^B 

^^H                qrnoDjmea  of,  683. 

in,  792. 

Pseudencephalon,  728.                      ^^^^H 

^^H                  t«llip«rnturc  in,  cauM- 

medloatioa   for   relief 

Pseutio-bypcrtropbio   muscular             ^^H 

^^^V                             tiun  of.  6K(J. 

of,  794. 

paralysis,  8U.                                   ^^^^B 

^^M                          of            pn.r«]jsed 

nienlngo-myelltis 

Pseudo-paraplegia,        rachitio,       ^^^^fl 

^H                              p»rU,  609,  70S. 

from,  645. 

^^H 

^^H                 tcndona  in,  707,  713. 

neuralgia  of,  792. 

Psychical  onanism,  1051.                  ^^^^| 

^^H                 t«notoCDj  in,  71H. 

paioii  of,  703. 

Payebieally    defective    infants,             ^^B 

^^H                 traumatism  at  a  oauM 

paraplegia  from,  646. 

^M 

^H 

posture  in,  703. 

Psychoses  of  childhood.  452.                   ^^M 

^^B                traatmeat  of,  71 1 ,  71 2. 

prophylaxis  of,  703. 

Psychosis,  mastiirbatiooal,1047,             ^^B 

^^H                iipp«r.arm     pAralyalt 

Bedfttives  in,  703. 

^^^M 

^^m 

treatment    of,    in    the 

Pterygium,  102.                               ^^^H 

^^^B                   Tnrietiei  of,  A&4. 

neuralgic  stage,  703. 

eupedas,  86.                                 ^^^^^B 

^^^P                 variouA  types  of,  090. 

rertehral   fracture  io, 

Ptomnines  of  tetanu*,  923.              ^^^^H 

^^H                 TcrmifugM  in,  712. 

646. 

Ptosis,  congetiitAl,  66.                       ^^^^B 

^^B                waatiDg     aasr,     699, 

Poaltioee  to  the  ear  condemned, 

in  multipte  cerebro-spinat       ^^^^H 

^H 

n,  10,  24. 

sclerotiia,  dflO.                                 ~^^| 

^^H                wornu  Ib^  712. 

Predisposing  conditions  of  dis- 

lipomatosA,  58.                          ^^^^H 

^^B  PoliUor's  air.bag.  19. 

ea«e,  334. 

Puberty,  exercise  and,  276.             ^^^^^| 

^^B  Polyp-snare  far  the  ear,  25. 

Pregnancy,  chorea  In,  844. 

eyes  at,  145,                                ^^^H 

^^^   Pona  Varolii,  tumors  of,  676. 

Pr«-laohrymal  abscess,  73. 

^^^H 

r                        OMM  of,  »78,  570. 

Premature  birth,  e*re  of  child 

in  the  civil           422.                ^^^^H 

^^^   Poor-bouM,  ooDlaoiinatiog  in* 

after,  54S, 

insanity                                      ^^^^B 

^H       fluenee  of,  428. 

Prei*9are-point«  in  habit-spasm, 

mentnt     disturbances    at,      ^^^^H 

^^B   Poreelaio  stovM  for  hoapitals, 

802. 

^^H 

^        414. 

Preeamption    of  inooeence   in 

Ftiblio  school  gymnastics,  372.         ^^^^B 

Por«ncflpbalas,  470,  481. 

analysis  of  a  oaae  of,  736- 

oblldren,  422,  424. 

supeirvitijon      of     children              ^^B 

Prevention  of  crime,  422. 

placed   out  from  public              ^H 

740. 

of  Jureoile  crime,  public 

institutions,  432.                          ^H 

anatomical     features      of, 

methods  of,  426. 

Puerperal  mania  with  ehorea,             ^H 

736-738. 

Pr«Tentive  medieioe,  382. 

^1 

bAsilar  kypbosk  h  a  factor 

Primary    muscular    atrophien, 

Pulley-opervttoD  of  Prince  for            ^H 

^-              in,  730. 

812.     S«e  Atrophica. 

strabismus,  156.                             ^^^^H 

^^m           1088 
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^■H 

^^^^^1               Pu1f<ntions  Id  the  retinul  blood- 

Richilis  stmulnting  other  dLs- 

Regresaion  of  panily'<*  in  loTf^i^^^B 

^^^^^H^                    rc.H«el$.  i>pijntan(>ouA,  1(16. 

ea»ca,  lOt)0. 

myeiitia   anteriur,    <t9.1,    (iv4i^^^^| 

^^^^^^^^^         PuUo  duriug  exercbe,  275. 

Radiators  in  boepitnl^,  414. 

699.                                            ^BM 

^^^^^^^H               while»tnnding,  eitting,  and 

will  not  ventilate,  300. 

Rejgrcuire  pAmlyati',  rt8J.     S^t         B 
PolluiuypIitiF  Anterior.             M 

^^^^^^^f 

Rain-water  pipc«,  398. 

Rnlfe'fl    table    of    food-Taluee, 

^^^^^^^^^        Puoota  Inchrvm&liB,  ttnomalicB 

Regulntions      for       prertat^nf^^^fl 
the  spread  of  cuntagiuas  titS^^^H 

^^^H 

2U1. 

^^^^H               PuaUbinent  of  children,  1000. 

Rape,  capacity  of    a  child  for 

eases.  4U3.                                   ^^H 

^^^^H               Pit Diib meats  in  reforcDfttoriea, 

cntntniiting,  435. 

Reid's  baseline.  771.                   ^^M 

^^^P 

genitals  after,  439. 

Relapsing    fever,    ophtbalno«-^^^B 

^^^^V                            scbooTfl,  374. 

gonorrhcra  after,  444. 

copy  of.  2 IS.                                     ■ 

^^^H                 Papil,  •rtiflciiil,  164. 

fpormatozoii  as  a  sign  of. 

Relative  size  of  tbe  membrr*.          fl 

^^^^^^_                     duplaccuient  uf,  134. 

43&,  4411. 

^J 

^^^^^^^B              of  ib«    eye  in  diagnosii. 

what  constitutes.  441. 

Religions     training,     r«foras»^^^B 

^^^^^P 

Rapbnel  uf  cala,  1023. 

tory  clfevt  of,  43U,  4.13.            ^^H 

^^^^^^^^         Pupillary    tnt?Tnbrnne,   perfist- 

Ratio  of  fresh  air  required  by 

Renal  disease.     Ste  Kidne7«,  ^^^B 

^^^^^1 

ohiblren    as    compared  with 

eye-symptoms  of,  SMi^^^B 

^^^^^H                Purpura    bsemorrhivgics,    oph- 

adults,  379. 

^^B 

^^^^H                    thalmoricoplo  featureeoT,  18;{. 

Rat-t(x)thed  forceps,  787. 

its  relation  to  cerebral         V 

^^^^^^^^        Viu  io  the  ear  detected  by  the 

Reaction,  myotonic,  950, 

bemorrbage,  i7.o.             fl 

^^^^^^^K                   use  or  peroxide  of  hydro. 

Reclaiuatiun    of    juvenile     of- 

opbtbHlmoseopic  fcwt-          I 

^^^^^P 

fenders,  422,  426. 

urfS  of.  208.                         fl 

^^^^^^^^               in  the  middle  ear  of  joang 

Records   of  munculor   contour, 

Reproductive  organs,  tbe  reJ^-          1 

^^^^F 

458. 

tinn  uf  their  diseseea  to  tari-          1 

^^^^^^^         Pustular    kcnititis,     10.1.      See 

Red  softening  of  tbe  Fpinal  cord, 

ous  eye-»ymptoms,  212.            ^^^B 
Respiration     during    *i**^I'%^^^| 

^^^^^^^^L                  Keratitis,  Phlyctenular. 

676. 

^^^^^^^^H                opbthatiain,,  94.      See 

Redex  action  in  children,  804. 

275.                          ^^H 

^^^^^^^"                     Keratitis,  Pblyctcnukr. 

changes  in  ibe  retina,  2<»6, 

naaal,  17.                               ^^fl 

^^^^F              Putnam,  Dr.  C.  P.,  on  tbe  dis- 

20». 

Respousibility,  monU,  aye  of,         fl 

^^^^B                    orden  of  slcet>,  1 008. 
^^^^H                Putnnm,    Dr.  J.   J.,   on    toxio 

ocular  neurotes,  145. 

422,  424.                                    ■ 

paralysis,  807. 

of   the  parents   of    delta*          1 

^^^^^B                    nflTectioDB    from   arsenic   and 

phenomena  due  to  foreign 

qucnt  chitJren,  430.                 fl 

^^^H                    lead,  599. 

body  in  the  car,  10. 

Rest   at  tbe  tutnstrual  peri(i4f^^^H 

^^^^H                Pyratnidal   calarnct  nftor  oph- 

uvular,  abolition  of,  910. 

^^M 

^^^^H                    thalmla  neunntorum,  80. 

Reflexes  after  corcbrat  bemor' 

in  trciilnient  of  ppitul  cufw^^^H 

^^^^^B                  PyromaDia,  lUo3. 

rhage,  637,  538. 

^^^H 

^^^H                       in  childhood,  452. 

asrertainmeiit  of,  454,  459. 

Retina,  breakage  of,  167.            ^^H 

^^^^^^^H 

in  multiple  cerebro-splual 
dclerottli),  iiOl. 

capillary  aneurisin  of>  22^^^^| 

^^^^^^^^^H 

^^^^H 

^^^^r 

in  neuritis  uf  cauda  equina, 

damaged    by   direct    soltf^^^H 

6^2. 

rays,                                  ^^M 

^^^^^1                Quad ri lobular  brain,  729. 

fn  spinal  meningitis,  653. 

detached,  168.                        ^^M 

^^^^^H                Qnelelct  on  ancient  and   okhI- 

loes  of.  454,  459. 

detachment  of,  with  rtaal  ^^« 

^^^^^H                           era  dov(;k>puient  of  the 

Reformatories,     apprenticeship 

disease.  211.                                  fl 

^^^^^B                            human  body,  244, 

from,  432. 

glioma  of,  1 75.   Set  Gliumau  ^^^| 

^^^^^1                       views  of,  as  to  tbe  stand  - 

corporal    punishment    in, 

implicated  by  oxt«Dsi<m  i^l^^^l 

^^^^H                          ard  of  hnoiaQ  ffymnietry, 

434. 

inflammatory    piwj<w>M^^^B 

^^^B 

oottage    syrteoi    of,    431, 

171. 

^^^^^^               Quinine,      c'l^n  trolling      drnf^a 

4:12. 

in    Bright's    disaas*,  209, 

^^^^^^^                    should    be    gi^en    with 

denominational,  430. 

211. 

^^^^^^^^b                            dwvs 

disoiplioe  in,  434. 

in  cerebral  di»ense,  168. 

^^^^^^^B             effeotfi  of,  upon  the  eye  and 

evils  of  a  life  in,  431,  432. 

in  general  aniemia.  181. 

^^^^^^B 

for  children,  429. 

in  pernicious  anmmia,  ISI. 

^^^^^^^B                      upon  the  internal  ear. 

for  yoQDg  men  and  youth, 

^^^^^B 

429. 

irohsmia  of,  179. 

^^^^^^^fl              in  Buppuratire  meningitis, 

handicrafts  taught  in,  433, 

observations  on,  158, 

^^^^^B 

434. 

|>enetrating  wound  of,  IAS. 

^^^^^^^^B 

manual  training  in,  433. 

pctfibtcnt  embryonic   frat<^ 

^^^^^^^^H 

on  tbe  cottage  nystetn,  431. 

ures  of,  164, 

^^^^^B 

physical  training  in,  4.H4. 

reflex  origin  of  leaiona  in. 

^^^^^V 

placing  out  children  from, 

206,  208. 

^^^^H                Rnbbit's    oorneci,    tranrplanta* 

431,432. 

sarcoma  of,  l?fl. 

^^^^H 

priTate,  430. 

sbot-silk   .                 :    l6«i.^H 

^^^^H                Rnce  nt   n   fncUw  in    granalar 

public,  428. 

lubercle<'                               ^^^H 

^^^^^B                              upbtUaltnia,  88. 

punishments  in,  484. 

vufcular     .;.>«,  .W..V.UU     f«%^^^| 

^^^^H                        as  itlTeicting  etnture,  251, 

religious  training  in,  430, 

163.                                            ■ 

^^^^H                Raceji  of  man,  o1tui»iflciitJian  of, 

432. 

Retinal  arterial  dilnuuiooa  ••-^H 

^^^^^B 

sectarian.  430. 

sociatad  with    ■bvsHm^^^H 

^^^^H                 Riiebiflchiei^,  partial,  733. 

state    supervision    of    pri- 

^^H 

^^^^^^B                                           732. 

vate,  432, 

arteries,  spontaneous  poI^^^V 
aatioAs  in,  lAA.         fl 

^^^^B                                               730. 

studies  auitnble  for,  483. 

^^^^H               Rachitic      peeudo  -  paraplegia^ 

trades  Uught  in,  433,  434. 

in    general    an«-         1 

^^^^B 

woman's  influence  in,  434. 

mia,  181.                    1 

^^^^B                Rachitis,  eonvttliioDd  with,  866, 

Refraction,  140, 

in  p«mici(iu»«nv>        I 

^^^H 

Regi]*trntii>n  of  knee-jcrit,  45P. 

mift,  I&2.                  ■ 

^^^^H                       diajf^noiod    from    hysteria, 

of  mujcnlar  contoors,  493. 

nj-terio-venoua  comniinie**       H 

^^^B 

of  tremor,  461. 

lion,  160.                           ^^^ 

^^M 
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RetlnEl  bTm>d-T«n«l9,  103. 

Riitbeln,  eye  in,  220. 

SoLlp-woundj,    incised,    treat'          ^^^^| 

■bnornml  nnutomoMa 

return  of  pupils  to  school 

^^^H 

1                           uf,  165. 

after,  405. 

lacerated,    local    treatment          ^^^^^| 

1              eff'eots  of  luttden    hetnor- 

Routine  of  a  sebool-day,  873, 

^^H 

1                    rtinge,  LSI. 

374. 

tube-drainage  for,  750.                 ^^^^B 

1                embolUin,  17  A. 

Rowing  advantageous   to   Bta« 

Scarlet  femr,  contagiuo  of,  400.                 ^^H 

fc             hemorrhag««^       tion-tr*u- 

dents,  278. 

convuli^lons  in,  889.                     ^H 

^^^                 matio,  180. 

physias  of,  269. 

deaths  from,  400.                           ^^M 

^^V             re«urrcnt»  180. 

preparation  for,  295. 

disease    of    labyrintb                ^^M 

^^"^              tninmAtic,  167. 

Rubella,  funduft  ocuU  in,  220. 

^^^H 

W             pnlte      Id       exophCbftlmio 

Rubeola,  fandut  ocali  id,  220. 

ophthalmoscopic  feat-         ^^^^| 

1                  goitre,  211^. 

Rumpf's  Btatistios  of    heredi- 

uresof, 218.                        ^^^H 

1              tiirombOffiA,  179. 

tary  syphilis,  590. 

return   of    pupils    to               ^^H 
school     after,     404,                ^H 

1               vatceli,  inorcue  or  dcoresM' 

Running  as  an  exer«i8«,  390. 

f                    in  the  nuinl)«r  of,  10iJ> 

ph;si<}B  of,  368. 

^^^M 

Retinitis.     Str  Optic  Neuritld. 

Rupture  of  choroid  from  oon- 

statiftios  of,  406,  407.            ^^^H 

1               of    Brtght'if   dieeajiQ,    210, 

trccoup,  166, 

Soalotyrbe,  840.     See  Chorea.            ^^^^H 

1                   211. 

Ruttan  system  of  htating  and 

Scbolarsbip  o*.  health,  346.                 ^^^^H 
School  and  dyepeptla,  348.                 ^^^^^| 

1               pigmentoBB,  234. 

rentilatiog,  ;iS9. 

f               ijpbilitio,  228,  327. 

ri.  "society,"  347.                         ^^^^B 

with  vkin-diBMAM,  211, 

School-books,  type  for,  366.                       ^^H 

Retro-bulbar  abHesa  prodacin^ 

Sobool-cbildreo,  chorea  in,  350,            ^^^^H 

•mmuro«ie,  223. 

S. 

epilepsy  in,  350,                           ^^^^H 

Reynold*.  Sir  .Toshaa,   otl    the 

food  of,                                           ^^^H 

tjr|>ical  form  of  mao,  24ft. 

Sachs,  Dr.  B.,  on  cerebral  bem- 

lateral  spinal  curratare  In,           ^^^H 

Rheum  Atic      tn«Dinfitit»     dis- 
crimination of,  J2I. 

orrhage,  tbrombuBis, 

^H 

and  embolitim,  526. 

nervous  diseases  of,  788.              ^^^H 

Rheumatism   aod  chorea,  $49, 

on  oborea,  840. 

Douraathenia  in,  350.                    ^^^^H 

S50, 

Saddle,  deformity  due  to  tbe^ 

physique  of,  349,                            ^^^^H 

1               diflorlminated    fVom    mje- 

281. 

Sohool-day,  routine  of  a,  373|          ^^^H 

1                   litia,  073. 

Sago-grains  In  opbtbatmio,  89. 

^M 

f              ophthalmoeoopio     featorea 

Saint  Vitus's  dance,  840.     See 

Scbool-desks,  556,  358.                         ^^^M 

1                    of,  222. 

Chorea. 

School-girls,  backache  of,  851.           ^^^^| 

RhiniflmQf,  463. 

Salaam  conri]l«fon«,  801. 

health  of,                                       ^^^1 

-     Rhotaoi«mu»,  46.S. 

Salicylic  acid  n*  a  cause  of  eye* 

menstrual  disorders  of,  351.          ^^^^H 

Ribb«d   ohalr    in    gymDOfltlcs, 

troubles,  231. 

Sohool- gymnastics,  372.                      ^^^^| 
School -beadachei.  835.                         ^^^^H 
Sohool-boiuM,  air-fuma<HM  f(M>        ^^^H 

312,  31.^. 

effcotJ  of,  upon  the  In- 

Riok@t> A  oanw  of  chroolo  by- 

ternal  oar,  44. 

droeepbattu,  473. 

Saltatory  spaAui,  801. 

^^^1 

age  in,  S67. 

Sanitation,  335. 

air                                            ^^^1 

beaded  ribi  in,  867. 

methods  of,  336. 

air-ettpply  for,  389.                     ^^^^H 

diagnoiia  of,  867. 

Santonin  as  a  cnute  of   eye- 

bad  air                                           ^^^H 

frequenoy  of,  867. 

impairment,  2:^2. 

burning  of,  370.                          ^^^^^| 

nerTo-oondi lions  in,  460. 

Sarcoma  causing  nieningo-mye- 

coal  u«ed  in  healing,  887.          ^^^^H 

rib-b«idlng  in,  S67. 

lltls,  055. 

conitruotion  of,  876.                      ^^^^B 

roeary  of,  867. 

cerebral,  optic-nerre  lesions 

of  ventilators  for,  383,                 ^H 

^_         BigDI  of,  S67. 

Id,  186. 

^M 

^H      stailnios  of,  867. 

pathology  of,  558. 

cost    of   ventilating,    887,                ^H 

^^f       •ymptoms  of,  867. 

seats  of,  551. 

^M 

^^        with  eolampata,  798. 

of  choroid,  deioriptlon  of, 

curtains  for,  385.                                 ^H 

1               with     laryngintoat,    treat- 

172,  173. 

defective    ventilation     in,                ^^| 

f                   ment  of,  898. 

discriminated        from 

^^^H 

Rigidity  of  th«  back  In  spinal 

Bubretinal    effuaioD, 

dratighty  rooms  in,  386.            ^^^^^M 

menini^iti«,  U53. 

172. 

fireplaces  in,  384.                         ^^^^^| 

of  the  litnb*  ia  spinal  mo- 

■ymptotnsof,  172,  173. 

^^^H 

ningitis,  658. 

of  eyelid,  59. 

flufl- ventilation  in,  386.              ^^^^^H 

Ringing  in  the  «ars  aa  a  ijinp- 

of  optio  nerve,  174. 

furnaccfl  for,                                ^^^^^H 

tom  of  otitis,  13. 

of  retina,  176. 

grounds  of,  375.                          ^^^^^| 
beat  wasted  in,  387.                    ^^^^| 

Uivinus,  eegtneniof,  15,  38. 

Bargent  on  physical  education. 

Roberts  on  tbe  average  bt^lgbt 

28«, 

beating  and  ventilation  of,                 ^^| 

of  boTi,  248. 

Saw,  Hey'B,  762. 

combiucd,  3S:t,  385.                   ^H 

on  Ibc  proportions  of  the 

Scalds,  oonvulBionB  from,  878. 

ap  paratua  fo  r,  3  7  6, 3  85,                 ^H 

boman  body,  244. 

Soalp-woands,  748. 

^M 

Roberts's  tables  illustrating  ib« 

ooDtttsed,  bo»e-1eiions  in, 

by    hot-air    fumaoes,                 ^^| 

derelopmeot    of    boys,    289, 

751. 

^M 

384. 

local     treatment     of. 

by    Ruttan'fl    system,                 ^H 

Rolandio  fissure,   situation   of, 

750, 

^M 

7T3. 

with      oiteo-myelitls. 

of,    with    YCQtilatlon,                ^H 

Rwtnberg's    symptom,    •igotfl- 

751. 

383,  3S5.                                   ^M 

canoe  of,  608. 

dressing  af,  749. 
esaminAtion  of,  748. 

lighting  of,  .H66,  375.                         ^M 

Rongeur,  llopkint's,  752. 

moistening  the  air  of,  390.                  ^H 

Roofs  of  hospitals,  416. 
Rosary,  raohkic,  867. 

hemorrhages  from,  740. 

neighborhood  of,  376,                          ^H 

inoised,  748. 

plumbing  for,  397-402.                       ^H 

Roseola,    return  of   pupili    to 

constitutional     traat- 

precatttions    against    firet          ^^^H 

school  after,  405. 

mcnt  of,  750. 

^^H 

Botjiry     reizares,     bysterloa), 

necrosis  to,  750. 

seclusion  of,  375.                          ^^^^H 

1           l»78. 

■uppuration  in,  750. 

sbaft  for  ventilating,  381.           ^^^H 
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Sohool-boases,  site  of,  354,  375. 
slow-barning  construction 

in,  376. 
stairways  in,  376. 
steam-heating  of,  376. 

and   ventilation  com* 
bined  for,  383. 
stoves  in,  384. 
surroundings  of,  375. 
ventilating-ptoves  in,  384. 
ventilation    of,    352,    376, 
385. 
by  steam- fans,  388. 
ventilators  of,  376. 
window-ventilation  in,  885. 
windows  of,  366. 
Bchool-hygiene,  343. 

and  megrim,  835. 
Scbool-puniebmentf,  374. 
School-rooms,  bad  air  of,  377. 
carbonic  acid  poisoning  in, 

377. 
cubic  space  for  each  child 

in,  380. 
flue- ventilation  of,  381. 
impure  air  of,  377. 
space    required    for    each 

child  in,  380. 
tabular  view  of  air-space 
required   in,   at  various 
places,  380. 
temperature  of,  390. 
ventilation  of,  377. 
Schools,  contagious  diseases  in, 
403. 
epidemics  in,  403-408. 
external  hygiene  of,  375. 
industrial,  origin  of,  428. 
nervous  disorders  in,  349. 
public  industrial,  428. 
Scientific  basis  of  an   artistic 
conception     of     human 
Bj'mmetry,  246. 
prcvuntiun      of     juvenile 
crime,  426. 
Scleritis,  123. 
Soleropbthalmia,  119. 
Sclerosis  as  a  lesion,  504. 

lateral,  eye-ground  in,  203. 
multiple    cerebro  •  spinal, 
495. 
acute  disease  a  cause 

of,  503. 
anatomical  characters 

of,  504. 
arsenic  for,  512. 
ataxia  in,  499,  508. 
cases  of,  496,  497. 
causes  of,  502,  506. 
clinical  history  of,  496. 
cod-liver  oil  for,  612. 
cold    as    a    cause    of, 

503. 
contractures  in,  501. 
convulsions    in,     501, 

509. 
deafness  in,  501. 
degenerative    changes 

in,  504. 
dementia  in,  500,  511. 
diabetes  in,  502. 
differential     diagnosis 

of,  507. 
discriminated        from 

brain-tumors,  510. 
discriminated        from 
chorea,  509. 


Sclerosis,  multiple  eerebro-spi- 

nal,     discriminated 

from       Friedreich's 

ataxia,  508. 
discriminated       from 

myelitis,  674. 
discriminated       trom 

paralysis      agitans, 

509. 
discriminated       from 

tabes,  508. 
electricity    for,     51S, 

513. 
epilepsy  with,  501. 
ergot  in,  511. 
etiology  of,  502,  506. 
eye-symptoms  in,  194, 

499,  509. 
general  paralysis  sim- 
ulating, 504. 
glycosuria  in,  501, 507. 
headache  in,  500,  513. 
heredity  in,  502. 
histology  of,  505. 
history  of,  495,  496. 
hyoBoy amine  for,  513. 
inflammatory     origin 

of,  506. 
iodides  in,  511. 
iron  as  a  remedy,  511. 
lesions  of,  504. 
location  of,  504,  507. 
mental  impairment  in, 
500,  511. 
shock  »  cftuse  of, 
503. 
names  of,  495. 
nitrate    of  silver    in, 

511. 
onset  of,  496. 
origin  of,  502,  506. 
palliative     treatment 

of,  513. 
pareesthesise    in,   501, 

509. 
paralysis  in,  501. 
pathological  anatomy 

of,  504. 
phosphorus  for,  512. 
prognosis  in,  510. 
ptosis  in,  500. 
reflexes  in,  501,  507, 

509. 
remedies  in,  511. 
seat  of,  495,  504. 
sensory     disturbances 

in,  501,  509. 
sex,  504. 
speech-defects  in,  500, 

508. 
8trabi!>mus  in,  499. 
symptoms  of,  496-502, 
507. 
significance       of 
special,  507. 
synonymcs  of,  495. 
syphilis  as  a  factor  in, 

502,  507. 
traumatic    origin    of, 

503. 
treatment  of,  511. 
tremor    in,   496,  498, 

499,  507,  508,  512. 
types  of,  495. 
typical  cases  of,  497. 
vertigo  in,  500. 
neurogliar,  in  epilepsy,  904. 


Selerotie^  diacaaes  oC  13. 
Seolioeis     dieerimiaated    btm 
bjsterieal    carratDe.   1W2, 
1003. 
Sootoma,  central,  as  a  tfmftm 
of   Injurj  frooB  eayesait  to 
the  direct  solar  imyi,  ITI. 
SeoComata   eaneed  by  taksssii. 

230. 
Screeos   for    scliool-raam  «ia- 

dows,  3641. 
Serofaloiu  ophthalmia.  tL  Sm 
also  Keratitis.  Phlyili—lsr. 
Senrvy,  ophthalmosenfis  !■»• 

ares  of,  183. 
Sea-shore  hoepiuls,  419. 
Seats  at  school,  356,  358,  SSI^ 
360,  361. 
summary  of  nsles  ftr,  315. 
Sebaceous  ^st  of  cy^iev,  H 

tumor  of  eyelid,  58. 
Seslasion  of  persoas  ill  wiA  s 
contagious  difcass,  403,  417. 
Second  wind,  275. 
Sectarian  reformatories,  43^ 
Sections  of  eye  and  oriiit,  I2L 
of  head,  showing  the  tre- 
phining points,  78S. 
Segment  of  Ririnos,  15, SSL 
S^in,  Dr.  E.  C,  on  hesfcrhs, 

828. 
8egnin*8  thermometer,  4t5. 
Self-closing  rat-tootbed  ftarecss, 

767. 
Self-protectire  powers  ef  tks 

human  organism,  335. 
Semi-mutes,  47. 

instruction  for,  48. 
Seminal   emissions,  1049.    5m 
Masturbation, 
stains,  ezaminatioB  oC44L 
Sensations  in  brain-tnmcr,  diag- 
nostic valne  of^  566. 
their  office   in    co-ordina- 
tion, 567. 
Sense-perversions  in  mcniiigo- 

myelitis.  648. 
Senses,  order  of   devdonsest 

of,  1040. 
Sensitive  points,  329. 
Sensory  disturbances  is  ^il- 
dren.  how  detected, 
449,  465. 
in    multiple   csrebio- 
spinal  sclerosis.  Ml. 
Sensory -motor    areas    of   the 

brain,  565. 
Sequestrum  in  mastoid  p«rios> 

titis,  29. 
Serres-fines,  775. 
Sewage-disinfection.  342. 
Sewer-gas  contamination,  415. 

poisoning,  394. 
Sewerage,  394. 

of  hospitaK  415. 
plans  for,  396. 
Sex  in  early  childhood,  297. 

in  education,  351. 
Shot-silk    opacities    of  rctias* 

166. 
Shoulder-deformity.  356.  358. 
Shrapnell's  membrane,  15,  28. 
Shrinking  of  the  cornea,  sss«- 

tial,  100,  790. 
Sick-headache,   831.     i^ra  Me- 
grim. 
Side-stroke  swimming,  372. 
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^^^            1091            ^H 

^^ndew^yt     hanging     potttioo, 

Solar  rays,  effect  of,  op  on  the 

Spina  bifida,  deformities  seso*           ^^^^| 

1           315,317. 

retina,  170. 

oiated     witb,     743,           ^^^^H 

Sight,  defecU  of.     See  Viaioa. 

Somnambulism,  oauses  of,  1017. 

^^^H 

loct  after  sadden    h«mor- 

bytterical,  902. 

diagnosis  of,  743.                  ^^^^^| 

rhage.  181. 

nature  of,  1000,  1017. 

occulta,                                    ^^^^^1 

Qlgttfi  of  virginity,  410. 

Space  per  child  in  sebool^rooms, 

operations  fur,  744.               ^^^^^| 

phjuicAl^  of    QorroM  dU- 

360, 

prognosij)         743.                   ^^^^^| 

•aM,  447. 

Spasm,  tiarpO'pedal,  B82.    ^ee 

puncture  in,  744.                  ^^^^^| 

8itpi  6a«tri  q noted,  on  the  pro- 
tiortionB  of  the  butuua  bodj, 
542.  24rt. 

Teuny, 

tapping  in,  744.                    ^^^^^| 

causes  of,  460. 

treatment  of,  744.                  ^^^^H 

clonic  faoial,  801. 

varieties  of,                            ^^^^| 

1       Silrer  oitrate  for  int)iti[vtc  eer*- 

danoing,  801. 

Spinal  canal,  cxtra-dnral  tumor          ^^^^| 

bro-spinal  •olerosin,  511. 

facial  clonic,  801. 

^^^H 

{       Silver-poitonlDg,        ejre-eymp- 

from  brain -irritation,  566. 

intra-dural  tumor  of,          ^^^^| 

1           toius  of,  233. 

babit-,  VVtl. 

^^H 

Simulated  blindneM.  230. 

histrionic,  801. 

oolumn,  disease  of,  diagno.           ^^^^H 

Slnkter,  Dr.  W.,  on   poUomye* 

by»teric!al  laryngeal,  979. 

sis  of  the  seat  of,  703.           ^^^^| 

'            Htia  anterior,  ASS. 

in  Htbclo^w,  93V. 

trephining  the,  735.               ^^^^H 

Sinu»,  frontal,  fracture  involv- 

laryngeal,  1S79. 

eoneus.-ion,    oye-ttymptoms           ^^^^H 

iog,  762. 

luiiuic,  1^01. 

^^^^M 

1       Sioiuea,  cmnial,  aToidnnec  of, 

nictitating,  801. 

cord,  hernia  of,  732.                      ^^^^H 

in  trepbtuing,  TJ'!'. 

nodding,  ^^01. 

in  convulsions,  858,               ^^^^^| 

^^H              hemorrbagea        frum. 

of  ankle,  clonic,  454,  459. 

pachymeningitis      of,           ^^^H 

^H                 756.  758. 

of  eyelids,  60. 

"^H 

^F            ligation   of,  768,   769, 

of  glottis,  881. 

red  softening  of,  676.            ^^^^B 
structural    abnormal]-            ^^^^H 

f                          772.  77S. 

of  ooular  mascles,  134. 

woundu  of,  756,  758. 

periplteral,  706.     6Ve  also 

^^^H 

k      Bite  of  Mhool -house,  364. 

Eolaropfia. 

curvature  from   iil-oboMn           ^^^H 

■     Skin  in  leud-puiaoning,  020. 

reflex  static.  SOl. 

exercises  and  sportii,                ^^M 

r    6kttt-dtM«i»e     from     »tti«nica] 

saltatory,  SOI, 

^^M 

poiitnniog,  002.  Alt. 

static  reflex,  801. 

hyBtt*rionl,  990.                      ^^^^M 

Siiin-diaeaaes,    reliuitU     triib. 

tetanoid,  790.    Set  Tetany. 

of,  357.                ^^^^H 

211. 

tonic,  of  Voluntary    mus- 

»cx                                          ^^^^H 

Skull,  defe<}Ls  of.     Set  Abaor- 

cle*,  945,  940.     Set!  My- 

treatment of,  3.S7.                   ^^^H 

1                  mfttities,  etc. 

otonia. 

deformity  from  uo^uitnble           ^^^^H 

fr»clure  of  base  of,  76 1. 

6pn«mus  nutans,  801. 

dcj!ks  at  st-bool,  356,            ^^^^H 

malignjint  growths  of,  767. 

8pai>tic  ataxia,  725. 

^^H 

Set  Malignant  Growths. 

paraplegia     discriminated 

from    muscular  weak>           ^^^^H 

leotion  of,  in  meningocele. 

frum  poliomyelitis  ante- 
rior, 710. 

^^^^H 

7.11,  754, 

in       school  -  children,           ^^^^H 

Skull-enlargetDent,  non-hydro- 

Spear- Bearer,    statue    of    the, 

^^^H 

'          eephalic,  502,  1032,  1034. 

243. 

hemorrhage,  667.                          ^^^^H 

Skull-fractareei,  surgioal  treat* 

Special  hospitals,  418. 

brnin  complications  in,           ^^^^H 

uient  of,  (Al. 

Spectacles    fur    far-iiight,    141, 

^^^H 

,                trephioiog  in,  752. 

369. 

cn[»tilary,  670.                          ^^^^H 

Sleerp,  brain  in,  lOOy. 

for  hypermetropic  sohool- 

eauM*  of,                                   ^^^^H 

brain-rvpairia,  1003. 

childrvQ,  360. 

diagnosis  of,                            ^^^^| 

L              «ri*i«  in,  lUOU. 

for  ineufficiency,  140. 

due  to  myelilir,  670.                ^^^^H 

1              diAorders  of,  U\m. 

for  myopic  «chiKjl-cbildren, 

electrical  treatment  of,            ^^^^H 

1             norma!  domtioD  of,  in  in- 

3fi.s'. 

^^^H 

1                 fancy,  lnoft. 

for  etmbiKmas,  138. 

meningeal,  670.                       ^^^^H 

L            of  •chooUboya,  373. 

Spectral  ttppcarances  in  hemi- 

myelitis         following,           ^^^^^| 

^^L     phyaiology  of.  lOUL). 

erania,  105. 

^^^H 

^^V     reflexes  in,  UHW. 

Speech,  ataxic  distDrbanees  of. 

of  the  newly  .born,  667.           ^^^^| 

^^*      repairs  during.  1008. 

463. 

paralysis  from,  669.               ^^^^| 

Sleepiog-api>rtiii«nt«,     bygione 
of,  38. 

Speech-areas,  cortical,  570. 

spontaneous     re-          ^^^^H 

Speeeh-defeets,  462. 

eovery       after,          ^^^^H 

Bmall'pox,  preTontion  of  spread 

cerebral,  463. 

^^^H 

of,  40S. 

olassiScation  of,  462. 

paralyrix,   infantile,    nas-          ^^^^| 

return  of  pupils  to  tcboul 

in  mnltiple  cerebro-spinal 

sage                                              ^^^H 

after,  4lt4,  40J. 

sclerosiii,  5i)0,  508. 

Spinal-cord  diseaxcs,  olassiAca-           ^^^^H 

nicer  of   eyelid  folJowiogj 

Tsriolias  of,  463. 

^^^^1 

^K 

Speech-impairment  after  cere- 

convulsions from.  880.          ^^^^| 

^^■iftllneu  of  eheet,  371, 

bral  beinorrbiige,  53S. 

«ya>ground  in,  20O.                ^^^^| 

^^TOtrc  for  polypi  in  the  ear,  25. 

Speech-trftct  locatwl.  572, 

lesions    and    syphilis,           ^^^^H 

Sneexing  to  b«  repressed,  38. 

Spcrmatnrrhtea,  1050. 

^^^1 

Snuff  as  a  cause  of  oaUrrhal 

Spermiitoxoa  as  a  sign  of  rape, 

nenro-mimetio,  1002.             ^^^^H 

di#e»se.  3S. 
••Society^'  r*.  school,  347. 

430,  440,  442. 

Spittka,  Dr.  E.  C,  on  insanity,           ^^^^| 

-    detection  of,  442. 

^^H 

Swflening   of   bruit],  seats    of, 

dunibility  of,  443.                   , 

Sporta  of  Infancy,  281.                          ^^^^| 

1                  635. 

Spifgelschrift,  463. 

Sprays  for  nurc*  in  ohronic  dis-           ^^^^H 

of  spinal  e^rd,  red,  676. 

Spina,  bifidii,  732. 

ense  of  the  middle  car,  35.                 ^^^^^| 

SoiUttiotsture  an't  phthisis,  354. 

ablntioD  of  *ac  in,  745. 

Spring  catarrh,  92.                                 ^^^^| 

L              hygienic  effeoUi  of,  375. 

com  plications  of,  743. 
cystic  closure  of,  743. 

Spurious  oroop,  881.                                ^^^^H 

b^pil-pipe,  Tentilatiun  of,  31)7. 
^■W-polsoning,  S)>6,  307. 

Squint,                                                          ^^^^| 

defects           associated 

Stairs  of  bospitnls,  417.                        ^^^^| 
of  aobool* houses,  376.                    ^^^^| 

t" 

witb,  733. 
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^^H 

^^^^H                   Stanmierins,  -103. 

Stoole,  di.iinfecUon  of,  <t38. 

EymblepharuD,  64. 

^^^^H                   SUottarJe     of    nnthropotoetrj, 

6too|iin>;  poivitiun  in  achool  itt- 

following  ophthaltDbs  neo- 

^^^^1                                              244. 

jurioua,  3b9. 

natorum,  >1. 

^^^^1                  SlaodiDg,  inechnnicfl  of,  251. 

Story'd  improved  cadoo  of  Hym- 
uietry,  246. 

Symptomatic  disorders  of  the 

^^^^^H                          on  MtKj  leg,  36&. 

interior  of  the  eye,  177, 

^^^^H                        poiition     in     gymnn«tict, 

Stoves  for  school -bou«c«,  384. 

Symptoms,  objective,  of   eUU 

^^^H 

Strabismus,  IUCk 

drrn's  diaeaaoa,  447. 

^^^^^^^_           Btaphjtotna,  anterior,  following 

advancement  of  tendon  for, 

subjective,  of  cbildrcft's  dla> 

^^^^^^^^B                      upbttiiLlmia  aoonatoniiu, 

1&6. 

eases,  447,  441*. 

^^^^H^ 

atropme  in,  138. 

Syphilii  a  canae  of   kecstjtii, 

^^^^^^^H 

causes  of,  130,  1.^7. 

112. 

^^^^^^^H 

characters  of,  136. 

a  oaose  of  thromboeis,  &M, 

^^^^^^^^V                  op«rationfi 

examination  of,  137. 

631.                                _^J 

^^^^^^^^H                  pustoriur, 

from  cerebral  hemorrhage, 

u  a  factor  in  seUrori^  M^^M 

^^^^^^^f                   treatiitcTit  of,  III. 

538. 

^^H 

^^^^^^^^^           Btarobefi,  I'uree-value  of,  201. 

glasses  for,  13S. 

chorea  with,  &95.              ^^H 

^^^^^H                  Btarr^  Dr.  M.  A,,  ou  intrucra- 

in  cerebrtkl  paUie«,  541. 

hereditary,  as  a  faotfw  ^^^H 

^^^^^1                              tumorB,  bil. 

in  multiple  ocrobni-spinal 

disease  of  the  Uit«^^ 

^^^^H                  State  industrial  ectiools,  origin 

sclerosis,  499. 

nal  ear.  43. 

^^^^^^ 

latent,  139. 

denirnltM  frvm,  597. 

^^^^^^^^^                  pablio    school    for   pAuper 

operations  for,  1H9. 

idiocy  frt>m,  597. 

^^^^^^^^^1                     chiliireOj  MaMacbuselts, 

pulley -operation  for,  156. 

in  Friedreich's  ataxia, 

^^^^^H 

spectacles  for.  138. 

718. 

^^^^^^^^B                 vuperrifion     of     obildrf^n 

tonotomy  for,  IHg,  |5<J. 

insanity  from.  597. 

^^^^^^^^^P                      »l&a«d    out  from   pablio 
^                              iii«titiitionji,  432. 

treatmeut  of,  138. 

nervous       syttelo     la, 

varieties  of,  13fl. 

590. 

^^^^^1                   Statlo    ataxia     it)     lubercutar 

vision  in,  137. 

sUti»tic»  of,  590. 

^^^^^1                       meDiDgUid,  bl9. 

Strain  of  the  eyes,  139. 

symptoms  of,  59<l>. 

^^^^^m                 Statisticis,        anthropomotrica], 

Stretch  walk,  323. 

of  eyelids,  57. 

^^^^^^ 

Stroking  in  inassngo,  320. 

Of  lachrymal  glaod,  71. 

^^^^^^^^L                of  blindness  duo  to  opb- 

Slructuml     abnormalities     of 

opbthaloiosooplo     featarti 

^^^^^^^^1                     tfmlmijt  neonatorum,  82. 

braid  and  spinal  conl,  728. 

of,  226. 

^^^^^^^^m                 of    hendacbe           mchouls, 

StrumuuB   kcratitip,    103.     See 

Syphilitic  hrnln-turaori.  treat' 

^^^^^H 

Keratitis,  Thlyi^tenular. 

ment  of,  .=>85,  5.h>*. 

^^^^^^^^H                  of  heullb  at  various  8cbool«j 

Striiuipoll's    disease,    544,  545. 
Sfc  PoIio-EncepbaUlis. 

epi1e|>«y,    592.      Sw    Epi> 

^^^^^H 

lep»y. 

^^^^^^^^H                of      hereditary      Bjpbilb, 

Strychnine-jioisoning,  how  dis- 
tinguishaole    from     tetanus 

hemiplegia.  594. 

^^^^^H 

meningiti»,  591. 

^^^^^^H 

927. 

discriu)in«te4        fHm 

^^^^^^^^^r                   of    Bpinnl    currature    frnm 

Studies  of  animal   motion,  264. 

tiiborcular     di<eaafc 

^^^^^P                              mo^colar  freakaei>5,  'Ah^. 

suited      for      reformatory 

t^M 

^^^^H                  Statuary.  Greek,  proportionti  uf, 

schools,  4.33. 

Opbtbatmoscopie  l*i^^^| 

^^^H 

Stuttering,  463. 

^^^^B 

^^^^^B                    Statare  aa   mllucnced  by  race, 

Stye,  53. 

per                      1      ea»a«      ■ 

^^^^^ 

Styria,  arsenic-eating  in,  601. 

'<  fyai^^^l 

^^^^^^                         by 

Subjective     gymnastics,     302^ 

tuitte,  &&I.               fl^H 

^^^^^^^^1                 caaies  affectiag,  261. 

303. 

myelitis.  6ft&,                   ^^H 

^^^^^^H 

symptoms  r»r children's  dis- 

origin uf  ear^rml  P^ld^^^l 

^^^^^^H                                     to  vreight,  283, 

eases,  447.  448. 

53L                         ^^^H 

^^^^^^B 

Sugar,  force- value  of,  291. 

paraplegia,  &9i.               ^^^H 

^^^^^f                  Slntiiteit  regarding  capncity  for 
^^^^H                         cumtBitting  oritue,  423. 

Suggestive(|ueetion;in  medico- 

Syringing ibe  ear,  S.                ^^^H 

legal  examinnlions,  438. 

8y riogu- myelocele,  T43.           ^^^| 

^^^^^H                   Stcnoi-hoat,  direct,  'M9, 

Salphur  chloride,  eye-troublet 

^^^H 

^^^^H                            fur  bot«|atalE,  414. 

duo  to,  234. 

^^^H 

^^^^H                            gcrm-dc-!itriji:tion  by,  330» 

dioxiile,    disinfection     by, 

^^H 

^^^^B                            with  vratilation,  ?,Sb,  3S9. 

34 IJ. 

^^^^^B                    Steam -beating  combiued   with 

Superior  oblique  muscle,  paral- 

TabM  dorsalis    ia     ebflttfC^^H 

^^^^H                        ventila(tui)  fora  scbool-houfe^ 

ysis  of,  IS.-). 

201.                                        ■ 

^^^H 

Sonpurattvc    meningitis,    4S9. 
See  Meningitis.  Suppurative. 

hereditaria,    iCa     rvlatinn-        H 

^^^^^1                   8team-pi]iea   in   school -bouses, 

ship  to  mattiple  r«rdb<i^^^| 

^^^H 

Surface- thermometer,  4rt5. 

spinal  fclenwi*,  54)8.     ^^^H 

^^^^^B                  Sternberg'B    disinfecting    roIq- 

Surgii'Hl  intcrfiTeiJce  in  tuber- 

of coq)US  cttlloram,  739.  ^^^H 

^^^^H 

cular  mcningitif,  521. 

Table  for   nse    with    Wolpcrt^iH 

^^^^^B                  Steward's  aurface-tfaeriuometer, 

Susoeptihility  lo  dipeasc,  336. 

air-tc«ter,  393.                         ■ 

^^^H 

Sway  of  the  body  in  walking, 

of   age  in   en-—          -  -Mo,       H 

^^^^H                  Stewart.  Dr.  Jnme»,  on  primary 
^^^^^H                        inu»cijlnr  atrophies,  812. 

2m. 

my«>rui»  ail                               ■ 

of  lbs  foot  in  walking,  267. 

of      average                         la       V 

^^^^^B                    Stiff    inuvi'iticnts  du«  to   mjo- 

of  the    head  and  hips  in 

either  sex,  2i:J.                        ~ 

^^^^H 

walking,  2fiA. 

of  as-erage  prvporltotts  ■a4 
growth     till     inataHi^^^H 

^^^^^H                   StigMiata  drgenemtiunain  cer«- 

of  the  leg  in  iralHing,  2rt7. 

^^^^H                        bral  paUiep, 

Swedish  movements  with  mas- 

^^^1 

^^^^H                    StigmatiHinus,  Hli. 

sage,  328,  329, 

of  brain-tomors,  &M.      ^^^| 

^^^^H                   Stimiilntion  in  tuberoular  men* 

Swimming,  physios  of,  271. 

of  eases  of  infantJl*  Ind^ 

^^^^H 

varieties  of,  271,  272. 

poisoning.  A3rt. 

^^^^^B                   Etmgs,  c<:>nt'iil#i<>ni*  from,  97^. 

Sylvius,  lissuto  of,  its  location, 

of  oases  of   l«M!-poi««fkl«| 

^^^^H                  Stoiuacb  aTter  arscoioal  poi«on- 

773. 

in  childrea  a«il  aitelM 

^^^H                      log, 

tomors  in,  571. 

cents,  637.                       ^^^ 

^^M 
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^H 

Tftblo  of   eau««s   uwlgned   for 

Tempcratorc  of  a  sehool-room. 

Tetanus,  bent  In,  259,  920.                  ^^^| 

1                    hottii|iteg^i&,  530, 

S90. 

heat  in  treatment  of,  678.              ^^^^^H 

of     deformities     folluwitig 

Temperaluro-dtstarbaocM,  sig- 
nificance  of,  4rt5. 

horses     subjocl              924,           ^^^^H 

mil  10  myelitis      »Dtcriur, 

7oa. 

^^^1 

Tempcratiirfl  -  sen««,  hysterical 

hydrophobic,  918.                           ^^^1 

of      differ«noea      between 

suspension  of,  982. 

idiopathic,  925,  926,  029,           ^^H 

piliomyelitie    and  oere- 
Drul  ntrBlyaU,  708. 
of  b«tghU  nad  weighU  of 

Tempurol  buue,  infantile,  2,  3. 

^^^M 

Tempttmry  pani1ji«if,  697. 

inoabation  of,  916.                         ^^^^H 

Temporo- sphenoidal    lobe,  tu- 

^^^H 

MbouUgirli,  209. 

uiurv  in,  571, 

infootion  of.  925,  929.                     ^^^H 

of  DiMouJioe  proportione. 

Tension   retloies,  ctiuso  of  ex- 

br  the  intestinal  tmct,           ^^^^| 

255. 

■KK^raliuf)  of,  6(15.  mtle. 

^^^M 

of    punblytiii    from    poUo- 

Tentitomy  for  straKiemus,  156, 

inoculation  with,  023,                    ^^^^H 

tujreHlU  Rn  tenor,  AM. 

Tephmmyeiiti^,  683.   See  Pollo- 

intellect  in,  92U.                             ^^^^H 

of  porijiherml  narvous  dii> 

luyclitit  Anterior. 

lesions                                               ^^^^^| 

eiiMii,  7^d. 

Teratology,  cephalic,  728. 

lockod-jaw  in,  917.                         ^^^^^H 

[             of  poisuning  hj  teud  obro- 

Teratoma  of  brnin,  554. 

lower  animals  with,  92.^.               ^^^^^H 

^^K         icata.  634. 

TflBtimonr.  nuHlieal,  444. 

mantication  in,  917.                       ^^^^^H 

^^P     of  remits  of  ezerolte,  296. 

before   a   grand   jary, 

medication        9:!3.                       ^^^^H 

^^B      showing  effect   of  tc&sooi 

444. 

micro'or(;anisais     caaaing,           ^^^^H 

r                          of      tbu      yiukt      id 

of  children,   medico-legal, 

^^^H 

L causing     |)oliomje- 

435. 

mind                                                  ^^^^M 

^^L               litis  AQtorior,  Hm. 

TeBt'typea  for  schools,  368. 

morbid  nnalomy  of,  926.              ^^^^^| 

^^H            relntiun  of    weight  to 

Tests  of  sen*ory  disturbances^ 

morphine  in,  934.                          ^^^^H 

^^H                height  ia  Wys.  2S.1. 

449,  4511. 

mortality  in,  928.                         ^^^^H 

^^H             when  retum  to  school 

of  urine  for  lead.  640. 

neoDatunim,  921.                          ^^^^H 

^^^1                 is     jjeruiit«>ibte      to 
^^H                ohltdrea     »fler     re- 

TctaniliA.  71)9.     See  Tetany. 

cHUtes  of,  921,  923.               ^^^^H 

T«taain,  922, 

death                                           ^^^^1 

^Plp                 oorery  from  oonta- 

Tetanus,  9I.H. 

diagnosiw  of,  462.  927.           ^^^^H 

^^                 gious    disease^   404, 

sidminiftmtion  of  food  and 

filth  a  factor  in,  921.              ^^^H 

405. 

me<licmefl  in,  9:}2. 

geographical  range  of,            ^^^^H 

Tkbloi  for  mnthropoxnetrT,  250. 

ago  in,  914. 

^^H 

Tnboliir  view  of  required  upaoe 

in  prognosis  of,  028. 

^^^H 

per  head  for  icho^jl-chil- 

uncc^tbetics  in.  934. 

identiuil     with     ordi<           ^^^^| 

drcn,  880. 

nniitoLuical  fealurea  of,  926. 

nary    tetanus*   021,           ^^^^| 

Yiews  of  resalts  in  oerobrAt 

appetite  in,  S>20. 

^^^1 

pall  J,  541. 

artificial  feeding  in,  931. 

oooipital  bone  in,  921.           ^^^^H 

Tnobe  m^oingitique,  4A8. 

rfsspiration  in,  935. 

onset  of,                                  ^^^^H 

Tacbyeardi*  siruuioiui,  952.  Set 

bfloilli     u     causing,     922, 

pr<>gno«i»  in,  922.                  ^^^^^| 

ExophtbaJmid  Qoiire. 

930. 

Borre-oentres  in,  926.                    ^^^^H 

Taehysoope,  2«4. 

breathing  in,  919. 

of  Roce,  cephalifl,  918.                  ^^^^H 

Tact    roquirod  in  examination 
of  children,  4-16,  437. 

bromides  in,  03.1. 

of   the    newiy.born,    021.          ^^^^H 

Cslabnr  bean  in,  934. 

Sfee    Tetanus    Neonato-          ^^^^H 

Tnctile  lenao  tract,  572. 

cannabis  indii^n  in,  935. 

^^^^H 

Talipes,  hysterical,  989. 

causes  of,  914,  922. 

onset  of,                                          ^^^^H 

"Tapir  moutb,"  81 U. 

obiMrcn  as  sabjecta  of,  913. 

opiates  in.                                     ^^^^| 

Tap  item  ent  in  massage,  327. 

ohlornl  in,  933. 

opisthotoQiis  in,  917.                     ^^^^H 

Tapping     for     bjdrooophalua, 

ohloruform  in.  934. 

oKicin  of,  923,  926.                         ^^^^| 

782. 

climate  in,  915. 

orthotonus  in,  918.                        ^^^^H 

Tarlatan,      green,       poironlng 

C4jntn{;ion  of.  925,  929. 

^^^^^1 

from,  OOI). 

cumrb  in,  935. 

piiruxytms  in,  919.                         ^^^^^^| 

TarKftl  tatu'ir,  54. 

cyanonia  in,  935. 

pnthology  of,  922.  926.                 ^^^^^| 

Tartar     eoictto     uiottocnt     in 

death  frtiui.  920. 

perspiration  in,  920.                      ^^^^^| 

tubercular  meningitis,  522. 

deMth-rate  in,  928. 

pleurothotonus  in,  918.                 ^^^^H 

Tattooing  tbo  oomea   for  leo- 

definition  of,  913. 

prevention  of,  929,                         ^^^^H 

ooma,  154. 

deglutition  in.  918,  919. 

protlromca  of,  917.                          ^^^^^| 

Toar-dnot,  diitlentlon  of,  70. 

diagnomis  of,  927. 

prognosis  in,  928.                          ^^^^^H 

Tear-gland,    aflTectionl    of,    69. 

dietnfcction   to,   920,    930, 

prophylaiis  in,  929.                       ^^^^H 

See  Lachrymal  Gtanil. 

931. 

ptoinaincii  from,  922,  930,            ^^^^^| 

Tear-fltune,  72. 

distinguished  from  bvstcri- 

^^^^H 

Tears,  overflow  of,  71. 

cal  rigidity,  928. 

moo  in,  914.                                     ^^^^H 

Teeth,  defective,   how   oau6od, 

from    strychniae-poi- 

reoorery  from,  920.                         ^^^^^H 

889. 

soning.  927. 

respiration  in,  919.                       ^^^^| 

deformed,  in  cerebral  pal- 

from  totnny,  928. 

rheumatic  (so-called),  036,          ^^^^| 

ito«,  54 1 . 

einf>n>*thntoDU9  In,  918. 

920,  929,                                     ^^^M 

in  keratltif,  11  A. 

epidemics  of,  924. 

risus  sardlonicus  in,  917.               ^^^^^| 

Testbing  as  a  cause  of  <yinvuU 

eouinc  influence  in,  924, 
etiology  of,  y  1  *,  ft22. 

season  of  the  year  in,  915.           ^^^^H 

sionK,  7«fl,  8M,  K»4. 

■edatires  in,  933,  934.                  ^^^H 

of  paruloot  otitis  me- 
diiK  23. 

exacerbations  in,  9I». 

sex                                                 ^^^^1 

exciting  c»ute«  of,  916. 

skin                                                  ^^^H 

of  salaam  oooTulsioni, 

facial  paralysis  with,  918. 

sources  of  poison   of,  923,           ^^^^H 

801. 

faoica  in,  917. 

^^^H 

cflTeot  of,  on  the  external 

fratares    of,    in    myotonia 

013.                             ^^^H 

auditory  canal,  H. 

congenita,  940. 

strychnine-poisoning    dis-           ^^^^M 

in  eonTuitioii«i,  894. 

food  in,  931. 

oriminated  from,  927.                 ^^^^H 

Temperature  during    uaainge. 

perms  nf.  922,  939. 

sweating  in.  920.                           ^^^H 

m. 

baart  in,  920. 

J 

symptomatology  of,  916,              ^^^^^H 
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Tetaniu,  temperatare  u  a  cause 
of,  U15. 
temperature  in,  920. 
thermometry  in,  920. 
tonic  spa«m  in,  918. 
trauma  aa  a  cause  of,  915. 
treatment  of,  931. 
tri»mns  in,  917. 
urethnn  in,  933. 
urine  in,  920. 
virus  of,  922,  924. 
wounds  causing,  916,  931. 
TeUny,  799. 

causes  of,  799. 
diagnosis  of,  800. 
history  of,  799. 
how   distinguishable  from 

tetanus,  928. 
its  relations  to  laryngismus 

stridulus,  882. 
names  of,  799. 
prognosis  in,  800. 
symptoms  of,  799,  800. 
synonymes  of,  799. 
treatment  of,  800. 
Thenar  type  of  progressive  mns- 

colar  atrophy,  822. 
Theoretical   velocity   of  air  in 

ventilation- flues,  381. 
Thermic  fever,  ophthalmoscopio 

features  of,  194. 
Thermometer,  cerebral,  494. 

in  diagnosis,  46.^. 
Thickening  of  wnlls  of  retinal 

blood-vessels,  166. 
Thigh-muscles,    functions    of, 

262,  265. 
Thomren's   disease,   945.     See 

Myotonia. 
Throat  in  diphtheritic  paralysis, 
809. 
massage  of,  328. 
Thrombosis  as  a  cause  of  infan- 
tile palsies,  483. 
causes  of,  531,  532. . 
defined,  525. 

due  to  altered  blood,  532. 
frequency  of,  531. 
meningeal,  signs  of,  544. 
retinal,  179. 
symptoms  of,  535. 
syphilitic,  531,  532. 
Thromous   discriminated   from 

embolus,  534. 
Tic,  convulsive,  801,  996. 
Tickling,  convulsions  from,  878. 
Tinnitus    aurium    from    otitis, 
13. 
from  quinine,  44. 
Tobacco    as   a   cause   of   eye> 
lesions,  231. 
forbidden  to  gymnasts,  294. 
Tonicity  of  muscles,  256. 
Tonsil,  pharyngeal,  17. 
Tonsillitis  followed  by  retinal 

changes,  207. 
Tonsils   in   chronic  disease  of 

the  middle  ear,  35. 
Torticollis,  802. 
Toxaemic  convulsions,  877. 

significance  of,  889. 
Toxic  affections    from   arsenic 

and  lead,  599. 
Toxics,  eye-lesions  duo  to,  230. 
Trachoma,   88.     See    Ophthal- 
mia, Granular. 
folliouUre,  87. 


Tracings  of  associated  move- 
ments of  hemorrhagic  hemi- 
plegia, 539. 
Tracts  of  brain,  fonetiooal,  572, 

573. 
Trades  taught  in  reformatories, 

433. 
Training  of  the  color-blind,  239. 
physical,  290. 

of  giris.  296. 
process  of,  295. 
nse  of  alcohol  in,  294. 
Transient  amblyopia,  223. 
Traps    for  sewer-  and  drain- 
pipes, 398. 
Traumatic       ectropion,       how 
treated,  153. 
metamorphopeia,  170. 
neuritis,  optic,  169,  172. 
Traumatism    of  the  eye    con- 
cealed, 166. 
Tremor,  803. 

estimation  and  significanoe 

of,  461. 
from  lead-poisoning,  629. 
general,  803. 

in   multiple  sclerosis,  496, 
498,  499,  507,  508,  612. 
Trephine,  forms  of,  753. 
Horsley's,  776. 
sise  of,  756. 
Trephine-brush,  752. 
Trephine-disk,    aseptic    treat- 
ment of,  756. 
removal  of,  755,  756. 
Trephine-wound,    dressing    of, 

757. 
Trephining,    avoidance  of   si- 
nuses in,  758. 
olosure  of  the  hiatus  after, 

759. 
dangerous  regions  in,  758. 
dangers  of,  760. 
election  of  site  for,  758. 
for  epilepsy,  759. 
for  intracranial  abscess  or 
hemorrhage,    place    of, 
771. 
for    permanent   drainage, 

782. 
hemorrhage  in,  756. 
middle    meningeal    artery 

in,  758. 
of  fractured  cranium,  752. 
place  for,  758. 
preparatory  operations  for, 

753. 
process  of,  754. 
secondary         hemorrhage 

after,  772. 
sinuses  in,  756,  758. 
spinal,  785. 
Trichiasis,  62. 
Trilobular  brain,  729. 
Trophic    disturbances,    signifi- 
cance of,  465. 
Trousseau's  mark  in  meningi- 
tis, 515,  520. 
Trunk    at    various    ages,    its 
measurements,  252. 
muscular  support  of  the, 
261,  262. 
Tube-drainage  in  brain-abscess, 
770. 
in  brain-surgery,  761. 
Tubercle,       intraocular,      227, 
229. 


Taberele  of  brain,  acftts  of;  551. 
See  Brain,  Taberele  ot 
of  eonjunctiva,  99. 
of  petrous  bone,  4. 
Taberealar    brain-tamor,   ease 
oi;  571. 
treatment  of,  585. 
disease  in  sehool-ebildraB, 

352. 
meningitis,  5 1 4.    See  Men- 
ingitis, Taberealar. 
myelitis,  666. 
spinal  meningitis,  660. 

diagnosis  of,  664. 
non-earioas,  66d. 
primary,  660. 
secondary,  661. 
Tabereuloeis,  miliary,  ophthal- 
moscopio     featara    cif 
227. 
orbital,  121. 
Tamer,    extra-dural,     of    the 
spinal  oanai,  785. 
Ureal,  54. 
Tumors  of  choroid,  172,  173. 
of  oonjanetiva,  102. 
of  oomea,  118. 
of  eyelids,  58. 
of  lachrymal  gland,  71. 
of  optic  nerve,  174. 
of  orbit,  123. 
Tamball,  Dr.  C.  S.,  and  Dr.  O. 
M.  Ooald,  on  diseases  of  the 
eye,  120. 
Tomers'  exercises,  301,  372. 
Tympanic  cavity  of  the  ear,  S. 

syringe,  29. 
Tympanum,  chronic  pumleney 
of  atUc  of,  27. 
forms  of,  27. 
operation  for,  28. 
ossicles  in,  28. 
treatment  of,  28. 
Type  for  school-books,  366. 
Typhoid     fever     discrimioated 
from  tubercular 

meningitis,  521. 
disease    of    labyrinth 

in,  43. 
followed     by     menin- 
gitis, 661. 
mental      sequelB    oC 

lU4.'i. 
origin  of,  394. 
Typhus,     ophthalmoscopy    of, 
218. 
return  of  pupils  to  school 
after,  404,  405. 


U. 

Ulcer,  corneal,  1 05.   See  Corneal 
Ulcer, 
in  ophthalmia  neona- 
torum, 80. 
of  the  eyelids,  post-vario- 

lous,  55. 
phlyctenular,  104. 
Uleeration  of  the  oomea,  infan- 
tile, 99. 
Underclothing      of      children, 

38. 
Underhanging  exercise  in  gym- 
nastics, 306,  3U7,  309. 
Upper     extremities,     measoi** 
uents  of,  253. 
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Uremics  (Wn%^ulfiion!<,  707,  877. 

Ventilation    of    hoepitak,  411, 

Wasting  diseases,  massage  in,  ^^^^| 

poifODin^       diatinguiKhed 

413.  114. 

^^^1 

from           ttibercular 

of  Hcbool-rooms,  352. 

Water  on  the  bruin,  4fi6.              ^^^^| 

taeningiti»,  521. 

of  8chooi»,  377,  381. 

Water -oloBets,   disiofeotioa    of,         ^^| 

ey^-s^tnptotoet  of,  210, 

of  Boil-pipea,  397. 

^M 

Ur«thftQ  in  tflUnuK,  9:13. 

steam-runs  in,  388. 

for  hospitals,  415.                 ^^^^H 

Urinali.  oonitruutioo  &ud  euro 

steam-beating      oombLoed 

in  schools,  398.                       ^^^^M 

of,  39», 

iritb,  Mb,  389. 

Water-poisoning,  394.                  ^^^^H 

Urioe.  Arunio  In,  013. 

stoves  for,  384. 

Wnter-pollation  as  a  canse  of          ^^H 

ia(»ootin«noe  of,  992. 

wasted  beat  in,  387. 

typhoid,  391.                                    ^^| 

Drular  reflex,  abulttioD  of,  910. 

windows  in,  38&. 

Wax  in  the  ear,  (\,  7,  11.     5c«  ^^^H 

Ventricles  of  brain,  permanent 

^^^^H 

drninage  of,  782. 

Weak  ha^k,  990.                             ^^^H 

b 

Ven  trit-'ui  iir          bydrooepbalus, 

Weak  muscles  a  cause  of  spinal         ^^H 

■ 

drainnge  for,  783,  784. 

deformity,  Tihd.                                 ^H 

■             VkcciDDtion,  «ffeotiv»  oompal- 

Vomix  oaefusa  io  tho  ear,  7. 

Weaklv  chlidronj  education  of,          ^^| 

■_                           sory,  4U^. 

Vertebral    ooluimn^    Crcpbtning 

^M 

^^_               in  Illinoit,  re«iilU  or,  40&. 

tho,  785. 

Weight  of  boys,  its  relation  to          ^^M 

^^b              In  Maiia{u:liitci«tt«r  404. 

Vertigo,  epileptic,  899,  flOO. 

height,  283,  284,  285.                         ^M 

^^V              rvfnlnlioDft  Tor,  400. 

from  bruin-tumor,  5A0,  &77, 

Wet  collars  disallowed,  375.                  ^H 

^^       Vagina  after  rane,  4.^9.  440. 
1               Voffiaal   cmtHrrD,    varieties   of. 

580. 

clothing,  avoidunoe  of,  38.            ^^M 

in  multiplo  oerebro-spina! 

ffoU  evils  of,  38.                             ^H 

1                   444. 

salero»ia,  fiUC. 

Wharton  Jones's  operation  for          ^^M 

■              Valralarbeart-diseateMaoaow 

laryngeal,  mil. 

ectropion,  162.                                      ^^| 

L of  emboliim  of  retl- 

tremtment  of,  909. 

Whooping-cough,    oonrulsiona         ^^M 

^^^                         n&i  arterioc,  177. 

Vesiealar    keratitis,    103.     See 

in,  877, 889.                              ^M 

^^^B                      from      lead- poison  ing, 

Keratitis,  Phlyctenular. 

eye-«omplications  in,  221.             ^^M 

^H 

Vice,  in^i&ne  developments  of, 

return  of  pupils  to  school          ^^M 

^^H                      ophtba1ino«oopio  signs 

I0»2. 

after,  404,  405.                            ^M 

^H 

VioiouanesB,  inherent,  99fl. 

Will,  freedom  of,  427.                            ^M 

Van  Dibber,  Dr.  J.,  on  diHeaiic« 

Virginity,  signs  of,  440, 

nature  of,  420.                               ^^M 

of     the    pc'ripheral     nervous 

Viruses,  atteouatod,  334. 

training  of,  lOOe.                         ^H 

•yatwu,  7««. 

Vision,  distorbancea  uf,  451. 

Windows      of      ■oboot-booBM^  ^^^^M 

Varrenlrapp'8  desk   and    seat^ 

in   diphtborilio    paratysi«, 

^^^M 

SCO,  Ml. 

809. 

Window -ventilation  in  eobools,  ^^^^H 

Varicella,         ophtbalmosoopio 

Vlinnl    areas    of    brain,    &fi5, 

^H 

feattiriMof.  221. 

672. 

Winkini?,    oxcesaive,    in    chil-           ^^M 

Variety  of  positiotis  essential  io 

defeots,     signiOcunce     of, 

drvQ,  fil.                                            ^^M 

a  acbiMil,  359. 

464. 

Wire  8errea-flne8,  775.                             ^^M 

^^       Vasonlar    diaeMe     leA<iin;;     to 

impairment  in  Hydrooepb- 

Witnesses,   juvenile,    manage-          ^^M 

^^^L                ophthalmoifitipicobangea 

ahis,  475. 

ment  of,  435.                                 ^^| 

^^H                  in  the  eye,  177. 

tracts  loonted,  572. 

medical     or     professional,          ^^M 

^               diseases  wf  orbit,  123. 

Vital ity,  tleproHSttd,  as  a  factor 

^M 

lieralUiii,  111. 

in  disciise- prod  action,  .K3. 

Woakes's  aeeoanl  of  the  nervous          ^H 

Vaultiag,  Sl.'^,  320. 

Vitreout*,  dineases  of  the,  120. 

and  arterial  relation  e  bet weea          ^^M 

Vaults,  oonatriioCloD  of,  390. 

Vitrifipd  pilK^druin,  397. 

tbe  ear  and  tbe  teeth,  123.               ^H 

diiiinrectiofi  of,  342. 

Vitruvlan    standard  of  human 

Wolpert's  method  of  air-analy-          ^^M 

Vetitn]   pElati  io  cbrooio    non- 

symmutry,  243. 

sis,  392.                                               ^M 

Euppurativo     otitis      media. 

Voioe  in  diphtheritic  paralysis, 

Woman 's  influenoe  in  reformo'          ^H 

TA. 

809, 

torio«,  434.                                          ^H 

Venous  pulsations  in  tfae  retina, 

Voluntary  muscle*,  25fl. 

Woreei^tor's   lest!    for  lend    in          ^H 

166. 

woric  in  tbe  reformation  of 

urine,  041.                                         ^^M 

tbromboeis  of    tbe    retina, 

jnrenile  oilcnders,  430. 
Vom  iti  n  g  due  to  load -p  0  i  son  i  n  g , 

Wnrd  doafiiefs  in  brsin-tomor,           ^^M 

179. 

^M 

VeBtilsting  stores  for  sebool* 

A35. 

Work,    amount    of,    ooniiBtent          ^^M 

bouses,  384. 

VolTa  after  rope,  439,  440. 

with    tbe    best    benltb,          ^H 

Ventilation  by  flues,  381. 

^H 

^m              by   means  of  beating   ap. 

educiblefrom  various  foods,  ^^^^H 

^B               pnratai,  383,  384,  385, 

w. 

^^^M 

varieties   of,  aocomplishod  ^^^^H 
within  tho  body,  257,               ^^M 

^^H           by    tbe     Gouge     systetn, 

Walk,  varieties  of.  2B8,  323. 

^H 

Walker,    Dr.   Jeromo,   on    tbe 

Worms  as    cHuiioa    of   oonval-         ^^M 

^^H             by  the  Ruttan  system   of 

medioo-legal     testimony    of 

^^^^H 

^^m                beating,  389. 

children,  43j>. 

oauHing  chorea,  845.               ^^^^H 

^^^B            cellar-plan    of    apparatus 
^^H                 for,  383. 

Walking  on  borjsontal  b«r,  305. 

In  infantile  paralysis,  712.    ^^^^H 

physics  of,  2ft5, 

induoing        masturbation,         ^^| 

^^H            ooal  used  in,  387. 

self-acquired   by  some  In- 

^^H 

^^H           oonstroction  of   apparatus 

fanU,  281. 

mental  disturbances  dae  tO|  ^^^^H 

^H               for.  382. 

Wall-paper,     poisoning     from. 

^^^H 

^^B           neat  of,  in  sehools,  387. 

599,  605,  am. 

reflex  |>nralyi<i!i  from,  808.    ^^^^| 

^^H           fl replaces  in,  364. 

Walls  of  biwpitjils.  417. 

Wounds,  guQitbot,  of  tbe  brain,  ^^^^| 

^^H             heut  wasted  in,  387. 

Ward  in  hospital,  412. 

antisepsis       in,  ^^^^H 

^^^H             in  oar-hygicne,  38. 

Wash-stsnds  in  sebools,  398. 

^^^1 

^^^1              mecbnnicnl,  3M8. 

Waste-piper,  398. 

drainage  In,  TlH,         ^^M 

^^H             mnhiiih  of.  381. 

Waste-water,  disposal  of,  39«. 

^M 

^^H            of  Bridgeport  High  Sebool, 

Wasting  difeaics  di>ttnguished 

probing     of,    765,           ^^M 

^^K^         382, 

f^om  paralysis,  157. 

^^H 
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Woondfl,  ganitxar,  of  the  head, 
764. 
of  the  eye,  147. 
of  the  orbital  walli,  169, 

172. 
of  the  scalp,  748.  <S«e  Scalp- 
Woandi. 
W^riit-dxop  in   lead-poiioiiing, 

681. 
Wry-neck,  802. 


X. 

Xanthopsia  from  hepatio  cUf- 


»p«ia 
207. 


Xanthopsia     from   '  nntonia, 

232. 
XerophthaUnos,  101. 
Xerosis  ooigunotlvse,  99. 

of  oomea,  varieties  of,  100. 


Y, 

Tard  walk,  in  exercise,  S2S. 
Tallow  atrophy  of  liver.    See 

Liver,  Acute  Yellow  Atrophy 

o£, 
Tellow  fever,  ophthalmoMOpic 

faatarei  of,  224. 


Toonr,  Dr.  J.  K.,  and  Dr.  J. 
M.  KeaUng,  on  phycioal  de- 
velopment, 241. 

Youth,  deveiopment  in,  283. 
overtraining  of,  286. 


Zoatrope,  264. 

Zones,  hysterogenic,  974,  975, 

986,  998. 
ZoSsperms,  detection  of,  442. 

durability  of,  443. 
Zymotic  diseases,  S33. ' 


^^^r^GENERAL    INDEX.  ^^^^^H 

^^^H              THE   VOLUM£a   AE£   IKBICATID    BT   ROMAN    NUMERALS.                                    ^^^| 

^r 

Aouto  bronohitie,    baotoria   of, 

Aouto  oroopoiu  inSammation  of                  ^^M 

U.  602. 

intestine,  pwado  •  mem-                  ^^M 

Abdomen,  enlargement    of,    i. 

broatliing  in,  ii.  603. 

brane  in,  iil.  87>  88.                    ^^^H 

80,  iil.  10G.  Ml,  210. 

oaptllary,  ii.  604. 

coryta,  ii.  386.                                 ^^^^H 

examinatioii  of,  i.  Hi. 

diagqo«ifi  of,  ii.  6U3. 

deaquamatire  oat«rrb,  Ili.           ^^^^| 

in  raobiug.  i.  f^b,  U.  231. 

lung-ioundi  in,  11. 604. 

^^H 

in  UbM,  iiL  210. 

palliolugj  of,  ii.  602. 

diarrh<EaJ  diteaite,  lii.  89.             ^^^^H 

tnmoTtor,  ill.  213,  732. 
'        AbDOrniftlitipfi,    OArebro-tpiniil,   , 

pri'vcntiun  of,  it.  605. 

eotero'culitli',  iii.  134.    Hct          ^^^^M 

prognociiB  of,  ii.  603. 

Bntcro.  Colitis.                                   ^^M 

Ir.  728.  733,  741. 

respimtioQ  in,  ii.  6i>3. 

follicular    phnryiigitia,    ii.                  ^^H 

L               of  brain  and  oord,  iv.  72S, 

flymptoms  of,  li.  602, 

_^^^M 

1                   741. 

tcm]ierature      In,     11. 

sore  tbroat,  ii.  419.                      ^^^^M 

L             of  axtremittos,  Sii.  029. 

mx. 

diagffiORifl  of,  ii.  420.             ^^^^H 

^■L             oongtiiiuil,  iiL  024. 

trealment  or,  ii.  600. 

trcatu)(<nt  of,  ij.  420.                    ^^M 

^H            digiui,  iii.  t*3S,  V41. 

broDrobo-pDeumoniai        il. 

suppurntivti  tiyaovitis,   iii,                   ^^M 

^^■^             from  mat«rD»l  inipToa- 

617. 

^M 

1                           finnft,  i.  191-2Ifi. 

anatomioal  «baraoten 

tonsil Ii(i0.  il.  442.                                 ^H 

1               of  remale  geniUli,  ili.  711. 

of,  il.  822. 

tuberouloaltt,  i.  404,  li.  179.            ^^^1 

of  intatiaOf  ooogoaitalj,  iil. 

fttelectaaiH  in,  ii«  624. 

yfllluirtitropby  of  tbo  tiver,          ^^^^| 

31&. 

auMulUtioo      in,     ii. 

iil.  507.     .S'vc  Liver,  Yol-           ^^^M 

AbwMW.  alrmr&r,  lii.  931,  ^U. 

633. 

Inw  Atropby  of.                          ^^^^H 

anal,  iii.  348. 

baeUriam  of,  il.  621. 

Adenitie,  ii.  OUT.                                   ^^^H 

■.rtieular,  iii.  n&2. 

oauHa  of,  ii.  618. 

Adenoid  growths,  ii.  484.                    ^^^^| 

1               ©•rubellar,  iv.  IB  1,770. 

cotiipltoatiooi     of,    ii, 
628. 

Addlaou's  diMBse,  iii.  820.                           ^H 

1              eorcbral,  iv.  4VI.<S. 

anatomloftlfoatareiof,                 ^^M 

1              in  b(mo,  iii.  »g3.  1145. 

oonsolidution  of  lung 

^^^M 

1              in    bifi-joint    disauc.    111. 

la.  ii.  627. 

complicatioQfl    of,   iil.           ^^^^H 

^^            lltlft. 

coagb  in,  ii.  63«,  640. 

^^^H 

^^L      Dutoid,  iv.  29. 

diagnuiii  of,  ii.  632. 

ooarsa  of,  iii.  826.                  ^^^^| 

^B       of  ioiaXM,  m.  1 1  &a,  1 155. 

ditst  in,  li.  639. 

diagnosiH  of,  iii.  826.            ^^^^1 

^"       of  Ilvcr,  iil.  Iflfl. 

euipbjHioa  in,  ii.  627. 

pathology  of,  lii.  825,           ^^^^| 

1^              of  pAiior«a«.  lit.  380,  400. 

etiology  of,  il.  018. 

progno«iii  of,  itl.  826.            ^^^^H 

1               ofj«niDg  of.  iii.  1155. 

ntioroooMtM  of,  ii.  621. 

aymptomii  of.  iii.  821.           ^^^^H 

1              palmjir,  iii.  846. 

narvoas  ajstem  in,  ii. 

treatment  of,  iii.  827.                   ^H 

L             pericardial,  it.  660. 

632. 

keloid,    ti.   t»4.      St^   Mot-           ^_^M 

^^m       perinepbritic,  iii.  SOI. 

origin  of,  ii.  622. 

Adenitis,  ii.  907.                                  ^^^H 

^^B       p«ritt)neal,  iii.  274. 

pathology  of,  ii.  622. 

^H      peritjpbJitiD.  iii.  282,  2»T. 

prisventi'jo  of,  It.  637. 

cauwe  of,  ii.  911,  012.                  ^^^^^| 

^H      pknUir,  iii.  845. 

progno»i«  in,  11.  6:ifl. 

diagnu»i«  of,  ii.  015,                       ^^^^H 

^H      netaX,  iii.  S46. 

rwpimtion  in,  ii.  630, 

iu    ubeM   meventeriea,   ili.           ^^^^M 

^B      r«tro.bii1bkr,  It.  223. 

631. 

^^^M 

^^m      retro-pbarjrngml,  tl.  430. 

•igni  of,  if.  6:14. 

mippurnti«<T)        ii.  917.                ^^^^H 

^B        right  Iliac,  iii.  383. 

vtimulatioo  in,  ii.  639. 

cyiuptoms  of,  it.  913,                    ^^^^^| 

ipl«nie.  ii.  800. 

•yoiptoniJi  uf,  ii.  629. 

treatment  of,  ii.  916.                           ^H 

AbMWW  of  bladder,  iii.  871. 

l«niporature  in,  ti.  629, 

Adenoid  growths  in  tb«  vault                  ^H 

of  oarliac  Mpta,  ii.  751). 

6»l,  641. 

of  the  phArynx,  U.                 ^H 

of  bytdeo,  ir.  441,  749. 

treatment  of,  ii.  6.38. 

^M 

of  r«otum,  iii.  326,  338. 

oatarrbal  iodftmraation  of 

eausea  of,  li.  4Sft.                           ^H 

of  ragfna,  lii.  749. 

inteatine.  iii.  81. 

oompliMtions    of,    11.                 ^H 

488.                                       __^M 

AlMorpiioa  bj  tb«  skin,  i.  983. 

oonHtpailon,  ili.  lUl. 

Aoeeaaorj  mainui».  iii.  764. 

ouDRamptinn,  i.  404. 

effctiU  of.  ii.  486,  487.            ^^^H 

oi^gaos,  iii.  367. 

oronpouB    intlainmation  of 

hiylology  of,  ii.  484.               ^^^H 

Achrotnaiopeia,  Iv.  238,  987. 

inteiitinv,  ili.  87. 

in  otitU  uiodia,  Iv.  33,           ^^^^| 

Acne,  ii.  6. 

ftulopny  after,  iii.  87. 

^H 

Aoonite-poi«on!ng,  iii.  861. 

oulun  in,  iii.  88, 

prognotiii  In.  ii,  491,               ^^^^| 

Aout«  bronciiitifl,  iii.  602. 

iniero«copieal   appoar- 
ttoees  aftor,  lii.  88. 

ii.  •191.                  ^^^^H 

auBcullattou  in,  Ii.  6Q4. 

rojpiraiiuti  in,  ii.  487.            ^^^^H 

b 
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^^^H                       ^^P 

oent:ral  ixdex. 

^^M 

^^^^^^^^1            Adenoid  growths  in  the  vaalt  of 

Amputation?  of  upper  extrem- 

Aneurism, cerebral,  ii.  874,  ir* 

^^^^^^^^B                               th« 

ity,  ill.  1317.  1.124. 

529. 

^^^^^^H                                toius 

operation  of,  iii.  1313. 

due  to  emb<]liim,  ii.  874. 

^^^^^^H                             treatment 

special,  iii.  1317. 

following  sunatroke.  ii.  %lt,  M 

^^^^^^^^1 

upper  extremity,  iii.  1317, 

intracranial,  ii.  874.              ■ 

^^^^^^^^B             Adenomata,  nasul,       369. 

1324. 

ligation  for,  ii.  875. 

^^^^^^^^H 

Arayluid  degeneration,  tti.  04. 

prooeas  of  repairing  afUr 

^^^^^^^^B            Albuminuria,  or  Bright'a  dia- 

cornctt),  iv.  101. 

ligation,  ii.  876.                 ^ 

^^^^^^^^^H                          eaio,  {•aascB  of, 

in      hip  -  disease,     iii, 

retinal,  ir.  181.                       M 

^^^^^^^^B 

iiy2. 

apontaneona,  ii.  872.             ■ 

^^^^^^^^^B                      functiunal. 

of  liver,  iii.  439.     See 

tranmatio,  ii.  875.                 V 

^^^^^^^H                     in  dii^htberia,  i.  603,  626, 

Liver,  Amyloid. 

Angina  catarrhal ia,  ii.  419.          H 

^^^^^H 

Annmntosis,  iii.  808. 

erytheroatota,  ii.  419.    ^^J 

^^^^^^H                    in  scarlet  rover,  i.  564,  570, 

Annmia.  iii.  770. 

pectoris,  iv.  330.             ^^^H 

^^^^^H 

nnntouiical    chanMiiera    Dtf 

simplex,  ii.  419.             ^^^| 

^^^^^H                    trealuient  or,  iii.  538,  529, 

iii.  776. 

tonaillare,  ii.  443. 

^^^^^^H 

corcbritl,  iv.  184. 

Angioma  cavemota,  ii.  107. 

^^^^^^^^B             AUmenUry  cnnal:  in  infnnoj,  i. 

ohloruflia  with,  iii.  771. 

of  choroid,  ir.  174,  18S. 

^^^^^H 

clnaaification  or,  iii.  770. 

of  larynx,  ii.  611. 

^^^^^^^^H               Alopeciii  Areatd,  ii.  99. 

oytogenie,  iii.  770. 

of  lip,  ii.  *48.  949. 

^^^^^^m                      syphilitic,        122,  2U3. 
^^^^^^H              Altiiuda       asthma,  ii.  662. 

dia^nutifl  of,  tit.  776. 

of  noae.  ii.  370. 

infantum       pBeudo-lcukea- 

plcxiformis,  ii.  105. 

^^^^^^^^1                          oaiphjBeoia,  ii.  651. 

wica,  iii.  794. 

simplex,  ii.  105. 
Ankleclonua,iv.  454,  459,  649. 

^^^^^^^^H                     in  b&y-ferer,  ii.  665. 

in  lead-poiaontng,  iv.  621. 
leukffimiea,  iii.  771. 

^^^^^^1                     in 

Ankle-joint    amputationa,    iiL 

^^^^^^^H                    it«   influence  on  cretiniim 

lymphatic,  iii.  Ml. 

1327. 

^^^^^^B                                 goitre, 

(jf  malnutrttion,  iii.  774. 

diseaM,  Iii.  1248. 

^^^^^^H             AlveolAr   absoed#,   ii.  931,  9B4, 

parasitic,  iii.  778. 

diagnoAis  of.  iii.  1249. 

^^^^^H 

pathology  of,  iii.  776. 

excision  in,  iii.  1350. 

^^^^^^^^B 

pernicious,  iii.  773,  iv.  1S2. 

pain  in,  iii.  124V. 

^^^^^^^^H             Atuauro»i»  due  to  quinine,  iv. 

post-hemorrhagio,  iii.  774. 

aymptwina  of,  iii.  1349. 

^^^^^^H 

splenitT,  iii.  79S. 

treatment  nf.  iii.  1350. 

^^^^^^H 

eymptoina  of,  iii.  775,  798. 

Iniationa,  iiL  1126. 

^^^^^^^^H                     produced  bj  arysipolEU),  iv. 

toxic,  iii.  »72. 

sprain  of,  iii.  8*6. 

^^^^^H 

Irratraent  of,  iii.  776. 

Ankylosis,  iii.  125ft,  1266, 

^^^^^^^^1             Amblyopia  due  to  tobacco,  iv. 

AnoBthci^ia  in  children,  iii.  841, 

causes,  iii.  1268. 

913. 

defiuilion,  iii.  1266. 

^^^^^^^^K                           anopsia,  ir. 
^^^^^^^^H                      from  aoufle        aloohol. 

detection  of,  iv.  455. 

diagnoaia    and   aicnsL  tii. , 

in   pDlvic   examination  of 

1268. 

^^^^^H 

children,  iii.  733. 

in  wryneck,  Iii.  9»4,  ]{«|. 

^^^^^^^H 

niu."iouiiir,  iv.  720. 

of  eibow-joinV  oaUoiMBy 

^^^^^^^^B                      in  DrigtiL'fi  disease,  iv.  211. 

AnEBothetia-*,  iii.  913. 

in.  iii.  I28d. 

^^^^^^^^H                      periodic          tranaient    iv. 

accidents  from.  iii.  027. 

of  hip-joint,  oateotomy  in, 

^^^^^H 

chlorororni,  iii.  914. 

iii.  I2J<5. 

^^^^^^^^B                      with  Btrabismufi,  iv.  137. 

ether,  iii.  013. 

uf  knco-joini,  iii.  I2»a. 

^^^^^^^^B             Ametropia,    oorr«otioa    of,   iv. 

in  braJn-surgery,  iv.  775. 

of  teinporo-uaxiiUry  jtiist. 
iii.  l2S0. 

^^^^^H 

fluggestiona  for  the  admin- 

^^^^^^H 

Iftmtion  of.  iii.  925. 

Anomalies  of  kidney.  Isu  525. 

^^^^^^^^B                     ejo-etraiD  of,  relieved,  iv. 

Anal  muirormationfl,  iii.  321. 

Antiseptic  injectioaa  In  «Bp]r> 

^^^^H 

cl8fl*i(iL!otioa     of,     Hi. 

ema,  ii,  712. 

^^^^^^^H                    neglected, 

322. 

bathing,  iv.  337. 

^^^^^^^^B                    prognoit 

dflvolopmant    of,    iii. 

operatiiio  for  aaevrianx,  iu 

^^^^^^^^B                      ancTirreated,  iv. 

331. 

876. 

^^^^^^^^B 

pathology  of,  iii.  321. 

for  bare-lip,  ii.  iWQt. 

^^^^^^^^^H              AiDD3ona>iuia,         76a. 

Analysia  of  foodi,  i.  811,  S13. 

plenrotomy,  ii.  709. 

^^^^^^^^H             AmpitUitinn  in  oomponnd  fruo- 

of  milit.  i.  275,  379,  380, 

remedies,  iL  185. 

^^^^^^H                 ture 

2S2,  2S3,  284.  288.  289, 

treatment  of  boila.  ii.  31. 

^^^^^^^^B             Amput«lton!i,  iii.  1911. 

200,  306,  307,  308,  309. 

Antrum,  absceas  of,  iL  1033. 

^^^^^H 

310. 

eyat  of,  ii.  1022. 

^^^^^^H 

Anaatomosifl  of  intestine,  arti- 

diaeaaea of,  iL  1032. 

^^^^^^H                     at 

ficial,  in  congenita] 

tomora  of,  U.   1035.  1036, 

^^^^^^^^B                           wriHt-juiot,         1320. 

occlusion,  iii.  320. 

1027. 

^^^^^H 

in  oocluaion  from  dia- 

Anna,  abaooM  of,  UL  349.     ^m 

^^^^^^^H 

eaae,  iii.  257. 

absence  of,  iii.  S33.        ^^^B 

^^^^^^B 

Anatomy   of  appendix  Termi- 

artiiSelal,  iit.  S2^>U1.  ^^1 

^^^^^^H 

formia,  iti.  285. 

after eolotony.  iii,  S9t.  V 

^^^^^B 

of  calculi,  iii.  600. 

conseqaeaeaa  of  tmrn-  H 

^^^^^^^^                      lower  extremity,  iiL  IS3fi. 

of  children,  i.  ,3-8,  11-50, 

ing.  iiL  357*                H 

^^^H                            of  ADkte,  iii.  1327. 

of  female  genibild.  lit.  711. 

operation  for.  Hi.  SSS| 

^^^^^H                                of  arm,  iii.  1332. 

of  inguinal  borniaa,  iii.  236. 

S24,  325,  83«,  1*T,    _ 

^^^H                             of  elbow.  Iii.  1321. 

or  intestine,  iii.  76. 

Srt  alao  OolofeMif .      ■ 

^^^H                             of  forearm,  iiL  1330. 

of  joined  twins,  i.  938. 

condylomata  of,  UL  138.       ■ 

^^^H                             of  leg,  iii. 

of  synovial  membrane,  iii. 

diaeaaea  of.  iii.  3^                ■ 

^^^^H                             of    tower    extremity,    Hi. 

1127. 

fisaure  of,  iii.  342.                  H 

^^^1 

AneuriEtni,  antiseptic  treatment 

fistula  nf,  iiL  ;uo.                  H 

^^^B                             of  thigh,  iii.  1331. 

of,  ii.  876. 

iiup^rforatr,  iii.  33|.  Mti»    H 

^^^H                            of  Ui9i,  iii. 

cardiac,  ii.  S40,  841,  842. 

"" ""il 

^^M 

""^Seral  m^S^^ 

•         Ados,  occlusion  of,  ili.  321,  823. 

Arsenical  {loiaoning,  acate,  ana- 

Atoites with  chronic  porilonitis,              ^H 

1                           diA^Doaiii   or,   lit.  321, 

tomical  appoariLncefl 

iii.  270,  280.                                             ^1 

■x2.i,  rii. 

after,  iv.  603. 

Asopsii  far  wounds,  iii.  841.                     ^| 

oper»titina  for,  iii,323, 

aniline dyei  in,  i7.599. 

in  luparotoniy,  iii.  261.                      ^H 

31M,  '62i>. 

boD««  in,  iv.  004. 

VB,  antiaepsiji,  iii.  123.                        ^M 

prurituA  of,  ill.  338. 

bowds  in,  iv.  602,  6m, 

Aatcatuais,  ii.  10,  11.                                 ^| 

atriclure  of,  iii.  343. 

610. 

Asthma,  ii.  652.                                         ■ 

syphilitio  Rffocttunii  of,  iii. 

eauAo«  of,  iv.  599. 

altitude  in  the  cure  of,  ii.              ^H 

339. 

definition  of,  iv.  599. 

^H 

Anvil  shaped  utenii.  iii.  7+7. 

dcgeucrutivo    cbangea 

broDobitis   as  causing,   ii.               ^| 

AoTtb,  coDgunital   trtinHpositioa 

in,  iv.  0U3. 

653.                                                   ■ 

of,  with    the  piiliuouary 

diagooaia  of,  ir.  611. 

cardiac,  ii.  654.                                     H 

iTtory,  ii.  761). 

etiology  of,  iv.  509. 

causes  of,  ii.  652.                                ^H 

hypopltuiu  of,  it.  762. 
Aortic  ^ralrulor  ili^^ea^e,  ii.  836. 

excretions  in,  iv.  604. 

clinical  history  of,  11.  668.               ^H 

eye  in,  iv.  234. 

definition  of,  ii.  652.                 ^^^| 

au^cult&tiun  in,  ii.  837. 

from      medicines,     iv. 

diagnosis  of,  ii.  659.                 ^^^H 

o»a#«a  of.  ii.  836. 

600,  696. 

etiology  of,  ii.  652.                   ^^^H 

chroaic,  ii.  8H8. 

intestines  in,  iv.  602. 

gouty,  ii.                                       ^^^^H 

oumpeueialioiu   inj    ii. 

kidncjff  in,  iv.  603. 

heredity  in,  ii.  652.                  ^^^^| 

837. 

livor  in,  Iv.  6U3. 

hii-tory  uf,  ii.  658.                       ^^^^H 

danger*  in,  ii.  838. 

nervout  system  in,  Iv. 

pathology  of,  ii.  655,  668.                ^H 

dcfinitina  of,  ii.  836. 

6U3,  607.  610,  612. 

peptic,  ii.  654.                             ^^^H 

dintciiif^i^  of,  ii.  836. 

obscure    ca«es   of,   iv. 

preveation  of,  ti,  66(1.              ^^^^H 

hiistory  "f,  ii.  H3fl. 

606. 

prognosis  in,  ii.  600.               ^^^^H 

murioura  in,  ii.  S37. 

parulviMfrom.  iv.  6^3, 

reflex  onuses  of,  ii.  654.           ^^^^H 

myooiiniitis  following, 

607,  610,  612,  614. 

saturnine,  it.  654.                      ^^^^H 

ii.  83it. 

pathology  of,  iv.  601, 

ii.  653.                           ^^I^H 

patholugioal  oauaea  of, 

prognosis  in,  iv.  61.^. 

skin-irritations  as  causing,       ^^^^H 

ii.  8:t0. 

aeoretionit  in,  iv.  604. 

ii.  054.                                            ■ 

prognoaiii  in,  ii.  8.18. 

skin-disease  from,  iv. 

tbytnio,  ii.  724.                                   ^M 

pulee  in,  ii.  S36,  837. 

602,611. 

treatment  of,  ii.  660.                           ^1 

rtieuuiRli^ni      preced- 

souroes   of,    iv.    599, 

ummle,  ii.  654.                                     ^H 

ing,  ii.  837. 

609. 

vaso-motor  influences  In,  ii.               ^| 

treiirmont  of,  ii.  833. 

stomach    in,   iv.   602, 

65§.                                                ^M 

Aphasia,  i.  117.  iv.  4d2. 

6114. 

Ataxia  defin<Ml,  iv.  720.                      ^^^M 

ataxic,  iv.  ,niV,i. 

syuiptouis  of,  iv.  606, 

family ,       iv.       716.        S*fe       ^^^^H 

from  brnin-tuuiar,  iv.  f>63. 

612. 

Ataxia,  Friedruich's.              ^^^^| 

from  cerebral  bomorrbuge. 

treatment  of,  ir.  AU. 

Friedreich's,  iv.  201,  716.               ^M 

It.  338. 

urine  iQ,  iv.  605. 

anwsthosia,    muscular              ^| 

froin  tjphoid,  i.  472. 

ifji.lU|jHtier  in.  iv.  590, 
6«K>,  fli>5,  609. 

ill,  iv.  720.                                ^1 

in  eerebro'fpinal  foror,  i. 

anatomical  features  of,               ^H 

629. 

Arthro-meaingitis,  iii.  1127. 

iv.  723.                                     ■ 

laryngeul.  It.  503. 

Articulntiont,  diitease»  of  mi^or, 

ataxia     symptoms    of,                ^| 

inol>>r,  iv.  5111. 

iii.  1139.     A««.foints. 

iv.  720.                                     ■ 

Appendioitta,  iii.  2H2,  298. 

diseases  of  minor,  iii.  1252. 

bones  in,  iv.  733.                        ^M 

frequency  nf,  iii.  2V1. 
statistica  of,   iii.  287,  298^ 

See  Joints. 

causes  of,  iv.  717.                         ^M 

Artificial  aonniia,  iii.  1261. 

corcbellar       oom  plica-                 ^| 
tions  in,  iv.  72.>.                     ^H 

209. 

ai)u»    after   oolotooiy,    ii'u 

Appendix    vermtformii,   anat- 

359. 

characters  of,  iv.  716.                 ^H 

omy  of,  iii.  285. 

prognosis  a(ler,  Hi.  363. 

clinical      peculiarities               ^H 
of,  iv.  724.                               ■ 

di»ei\»e   of,    iii.    282.     &e 

feeding  of  infutits,  iU  great 

Perilypblitit. 

dangers,  iii.  64. 

eo-ordlnation    in,    iv.               ^M 

foreign  btKliisj  in,  iii.  248. 

respiration,  iii.  847. 

■ 

in  perirypbliti*,  iii.  2i)U. 

Ascarido*,  iii.  224. 

diagnosis  of,  iv.  7S4.                  ^M 

'                    loojilioo  of.  iii.  2H6. 

causing  abscess  of  liver,  itl. 

diathesis  in,  iv.  718,                   ^M 

reiuovnl  uf,  iii.  31 U. 

477- 

duration  »f,  iv.  725.                    ^M 

Area  germinniiva,  i.  946. 

diagnoflis  of,  iii.  226. 

etiology  of,  iv.  717.                    ^M 

opAoa.  i.  948,  963. 

in  the  bile-daoU.  iii.  41D» 

fragility  of  bonee  in,               ^M 

p«|lacida.  i,  948. 

luuibricoid,  iii.  224. 

iv.  723.                                     ■ 

vaJculoBA,  i.  953. 

prognosis  in.  iii.  226. 

ffeogmphy  of,  iv.  718.                 ^H 
herotity  in,  iv.  717.                    ■ 

1           ArMttlo,  donea  of,  iv.  M],  506. 

treatment  of,  iii.  226. 

effect  of,  DO   tbe  akiu,  ir. 

Ascariii  tuinhricoidtts,  iii.  224, 

blHtnry  of,  iv.  716.                     ■ 

601. 

diagnosis  of.  ill.  226. 

inooUrdinalion   in,  iv.               ^M 

ellminatioQ  of,  iv.  60t. 

habitat  of,  iii.  225. 

■ 

for  maltiple   MteroaiH,  Iv. 

mischief  done  by,  iii. 

leeions  in,  iv.  723.                       ^M 

512. 

225. 

literature  of,  iv.  716.               ^M 

in  br«n«t-milk,  W.  604. 

sviii|>toma  of,  iii.  225. 

■ 

in  habit •fpnim,  iv.  81^2. 

Ascites,  iii.  51  L 

locomotor  disorders  In,               ^M 

in  tbo  ti«ivtitc4,  iv.  lUlvt,  6<15. 

anatomical  features  of,  iii. 

iv.  726.                                   ■ 

liuiil    of    tolerance   of^   iv. 

612. 

medulla  in,  iv.  724.                    ^H 

6118. 

Oflnses  of,  iii.  511. 

motor  disturbances  in,               ^H 

roatcrinlii    containing,    1r. 

differttntiaiian  of,  iii.  513. 

iv.  72U.                                     ^1 

ivy. 

pathology  of,  Iii.  513.            i 

muBcular    anaesthesia              ^M 

moderiitti  doftee  of^  ir.  608. 

prognoaia  of,  iii.  613. 

in,  iv.  720.                              M 

toxic  d(Me«  of,  iv.  600,  606. 

surgery  of,  iii.  614. 

paralysis  in,  iv.  720.                  ^M 

Arvenical  poieoninK.  iv.  599. 

symptoiua  uf,  iii.  512. 

pathology  of,  iv.  724.                 ^| 

acute,  iv.OuO,  61 1,613. 

treatment  of,  iii.  514. 

prognosis  in,  iv.  725.                 ^H 

^H              ^^^^ 

GENERAL   INDEX. 

^^H 

^^^^H           Ataxia,    FHodreleb'a,  pobertjr 

Atbtotic     training,     oxamplaB 

BaoiHiu  of  tplrnie  f««v«r,  1. 1M.           V 

^^^^^ 

showing   tbe  bcnefiti   of,  iv. 

of  syphilis,  i.  167.                           H 
of  tuberculosis,  i.  IS.'t,  165,            ■ 

^^^^^B^B                     reQex*!«  in, 

277. 

^^^^^^^^H                   cenBory  symptoiUB 

Atomiser,  viM  of,  in    diseaMs 

ii.  182,  C72.  684,  iii.  76.             ■ 

^^^^^^H 

of  ihe  middle  ear,  iv.  35. 

tbe  genu9,  i.  153.                        ^^fl 

^^^^^^H 

Atropbio  rbinitis,  ii.  400. 

{St!e  also  Bacteria.)                       ^^H 

^^^^^^^H                 fpinal  oord 

Atrophies,  idiopathic  muMular, 

Baclt,  ejtaminatiun  of,  i.  07.          ^^H 

^^^^^^^^B                             dinturbttnoM  in, 

iv.  812, 

tonogmphy  of,  i.  2t»,  36.           ^^H 
Ba«tcriii,  aotdgonistio   tpaoias,           ^ 

^^^^^H 

myopathic,    iv.    812.     See 

^^^^^^^^H                  BQ«(»eDeion            trcat- 

Atrophiet,  Primary. 

iii.  177.                                          H 

^^^^^^^^^H 

primary  mu.<ioutar,  iv.  812. 

M  a  oause  of  boila,  ii.  10.                H 

^^^^^^^^^1 

olawlfiontioQ      of, 

of  difoasv.  iii.  183.            ^^M 

^^^^^^^^H                 tijltbilit  ttfivotor  Id, 

iv.  812. 

as  specific  factors  in  dis-     ^^H 

^^^^^B 

eiinical   types  of, 

eaxe,  iii.                                 ^^H 

^^^^^^^^H                  teuil)«r)imeiil    in, 

iv.  812. 

«lawi(icatioo  of,  i.  141^.            ^^^| 

^^^^H 

kiod*  of,  iv.  81 2. 

6ountingof,  i.  IMi.                         V 

^^^^^^m                  treaiuivbt 

names  of,  iv.  812. 

culture  of,  i.  158.  1C9.  186.             ■ 

^^^^^^^m 

tynonymef  of,  iv. 

deflnitiou  of,  i.  150.                          H 

^^^^^^^H            from  cur  lien)  puraJyaiv, 

812. 

destruction  of,  iii.  105,  iv.           ■ 

^^^^^H 

lypea  of;  iv.  812. 

^n,  335,  .'t37,  339.                        ■ 

^^^^^^^H           generio,        hereditary,  ir. 

See    al&o     Pro- 

oxamtniition  of,  i.  158.                     H 

^^^^^^^B                          See     Fnedreioh'B 

grceeivo     Mus- 

facrnl. i.  69,  801,  iii.  170.         ^^B 

^^^^^^m 

cular  Atrophy. 

In  alimentary  canal,  i.  30^    ^^^H 

^^^^^^^H 

Atrophy,  Erb's  juvenile   form 

^^H 

^^^^^^^H                                    cnrt'bro-spinal 

of,  iv.  817.     .SVe  Muscu- 

In blepharitis,  iv.  61.              ^^^B 

^^^^^^^^1                 6clenM<ie, 

lar  Atrophy. 

in  ocrvbro- spinal   fever,  L          V 

^^^^^^^^^B                                     di^oriminatod 

lipomatous    muMular,    iv. 

■ 

^^^^^^^H                froHi 

8ia. 

ini'ooi«tnnt,  iii.  177,  183.                 H 

^^^^^^^H 

muBoular.     Sw  Atmplile*, 

in  cun»tiputiun,  iii.  199.                  H 

^^^^^^^'^           fiUtic,  ia  Ittberoular  mcain> 

Muscular   Atropby,  and 
Progr«*pive       MuKJuUr 

in  row's  milk,  iii.  70.                      H 

^^^^f 

in  dentitl  caries,  ii.  926.                  H 

^^^^^L^^     Atelflctuis  itulinoDum,  ii.  677. 

Atrophy. 

In  dinrrbcpa,  iii.  62,  7U,  72.            H 

^^^^H           aoqulred,    iL     678,     581, 

of  bulb  following  nphtbwl- 

in  enleric  fever,  i.  154,  104,             ■ 

^^^^^H 

mia  neonatorum,  iv.  81. 

445,  451.                                          ■ 

^^^^^^^^H            after  breecb-preaentations. 

of  tnascles.     Set  Hiluscular 

in  fseces,  iii.  100,  175,  176,              ■ 

^^^^^^1 

Atrophy. 

■ 

^^^^^^^1           aniktotnical   cbarectent    of, 

of  tbe  upiic  nerve,  herod- 

in  fevers,  i.  422.                        ^^M 

^^^^^B 

iliirv,   color-porcep- 

in  foodi-,  i.  301.                         ^^^1 

^^^^^^H          fttifAuluiion 

t ion' in,  iv.  204. 

in  li¥  pcrl^oh(«,  ii.  063.             ^^^H 

^^^^^^^H            bronabitis  u  n  oause,  ii. 

opbtbnlmoaeope  in,  iv. 

in  milk,  iii.  It<9.                      ^^H 

^^^^H 

2(M. 

in  iipbtbaluila,  iv.  94.              ^^^| 

^^^^^^H          oauBu 

eu  bj  L'cti  V  e     ey  mptoms 

in  pertui<»ts,  i.  704.                    ^^^| 

^^^^^^H           oon^eDiUl,           578,    &80, 

Of,  iv.  204. 

in  l*ar-a|>paratus,  iv.  7T. 

^^^^^P 

intcMinal,  iii.  73,  170,  174, 

^^^^^^            dbignmU  of,  it.  582. 

IbZ. 

^^^H"                   fllialugy  of.  57H. 

in    tubercular    meuiogiU^ 

^^^^^^^              bi«lory  of,  ii. 

B. 

iv.  517. 

^^^^^^^B            in  broDobo-pneamoDta,  ir. 

in  tjpkoid,  i.  154, 164,  445, 
45i. 

^^^^^B 

BaciUos,  i.  15.1. 

^^^^^^^             in  pblbiais,  ii.  677. 

bow  to  stain   for  obeerva- 

in  uleerativ*  eiMiooftniitil^ 

^^^^V                    lobukr,  ii.  578. 

tioii,  i.  Ifltt-IOU. 

ii.  786. 

^^^H                    ptttbology  of,  ii.  570,  620. 

of  nmmoDiacal   fermeDta'- 

isolation  of,  i.  169. 

^^^^B                    pbynical  sigoa  of,,  ii.  582. 

lion.i.  152. 

morphology  of,  i.  150. 

^^^H                   BtimulMti  in,  ii.  bSb. 

of  anthrax,  i.  15.3,  IH  UL 

multiplication  of,  i.  157. 

^^^^H                    symptoma  of,  ii.  bSI. 

766. 

of    esBcruin    oris,   ii.  9X8, 

^^^^H^                  aynonymes  of,  ii.  &77. 

of  broncbo-pnenmouia,  ii. 

979. 

^^^^^^^            treatmoDt  of,  ii.  583. 

621. 

of  diphtheria,  L  154.                 ^^ 

^^^^^^^H            whooping-oougb  m  ■  eiiuae 

of  butyric  aoid  fcrtuenta* 

of  pneumonia,  ii.  588.             ^^^| 

^^^^^B 

tton,  i.  i:>4. 

of    purulent    ophthalmia,    ^^^H 

^^^^^     AtbetoeiB,  iv.  yS7. 

of  oholcTm,  1.  900,  910. 

iv.  78.                                       ^^M 

^^^B                  bllAtera],  iv.  O»0. 

of  oholera  novtraa,  i.  ISO. 

of  small-pox,  i.  724.                         ^M 

^^^^1                    eausM  of,  iv.  937. 

of  dengue,  i.  833. 

of  stomstitis  U.  957,  961.              ■ 

^^^H                   definition  of,  tr.  m. 

of  diphtheria,  i.  152,  154, 

of  suppurative  mcninfitli^            H 

^^^H                    dlapofis  of,  iv.  9 10. 
^^^^H                    potnology  of,  ir.  93 S. 

587. 

iv.491.                                         ■ 

of    enterio    fever,    i,    154, 

pstbologieal  properlki  of,            ■ 

^^^H                    primnry,  ir.^^O. 

1B4,  446,451. 

i.  188.                                              ■ 

^^^^H                    prodromeB  of,  iv.  930. 

of  ethyl  Alcohol,  i.  153. 

prepnratitio  of.  for  tbe  mi-      ^^^| 

^^^^H                    prognofis  in,  Ir.  940. 

of  glanders,  l.  198. 

croncope,  i.  159,                      ^^^H 

^^^H                    Koonndnry,  it.  937,  n9. 

of  green  diarrhoea,  iii.  184. 

propagation  of,  i.  158.             ^^^| 

^^^^B                    apumt  in,  iv.  939. 

of    Klebs   and    Loeffler,   i. 

proper.  desorib*d,  1,  156.          ^^H 

^^^H                   tymptomatio,  iv.  937,  939. 

687, 

ptomaines  develuped  by,  1.            H 

^^^^^                     (ryiDptom*  of,  iv.  939. 

of  lactic  aei<l,  t.  15.1. 

18V,   190,  422,  451,  58«.             ■ 

^^r                            treatment  of,  iv.  940. 

of  leprosy,  I.  153,  IfiT. 

ri88.  900.                                            ■ 

^^fc^^                      vnrictties  of,  iv.  939. 

of    matignant    (cdema,    i. 

staining  of,  i.  160.  162,  I6S.     ^^M 

^^^^K            Athlotea,  physioal  defoctd  of,  iv. 

154. 

transmission  of,  to  tb«  tt^    ^^^H 

^^H 

of  phthisia,   ii.    672,   675, 

^^M 

^^^^B            Atbletio  (ports  for  girls,  iv.  298. 

676,  6S4. 

{Set  also  BiioiUtu.j                     ^^^| 

^^p 

GENERAL    INT)KX» 

^^^                                       1 

Bftflteriology,  praotical,  l.  14T. 

Blood,  dlseaaes  of,  iii.  755. 

Brain,  foetal  and  Inftintile,  dif.                  ^M 

Bell's  paraljiis,  ir.  804. 

examination  of,  iii.  780. 

ferences  from  the  adult                ^^^ 

Bladder,  aba«nee  of,^  liL  671. 

fatty  acids  in,  iii.  766. 

bmln   in    pathology,  iv.           ^^^H 

di»e«««s  of,  ill.  fl74. 

flbrin  in,  iii.  756. 

^^^1 

doable,  Hi.  671. 

fliaria  in,  iii.  767. 

glioma  of,  ir.  561.                        ^^^^| 

exstrophy  of,  Hi.  658. 
Iritabilitj  of,  uL  675. 

foetal,  iii.  405, 

glioaarcoma  of,  iv.  551.                ^^^^M 

bjDtnuglublct     in,    ill.   756, 

gumtiia  of,  ir.  551,  664.               ^^^^^| 

<Mitt«fw,  Hi.  675. 

765, 

bernia   of,    iv.   730.       See         ^^^H 

diagDiniR,  Vil.  076. 

in  ohloroti^  iii.  770. 

Bneopbalooeie  and  Her-                ^^M 

progn(>«i»,  ill.  676, 

in  dyspepsia,  iii.  8, 

nla  Cerebri.                                   ^^^H 

trcRlineot,  lit,  flTfl. 

in  joints,  iU,  1138. 
In  leakffimitt,  iii.  787. 

incisions  into,  iv,  778.                  ^^^^H 

malforiDRtion!!  of,  til.  033. 

infantile,  funolional  peau*          ^^^^H 

opened  in  biu-»baceM.  ill. 

in  lymphatio  aonmia,  lit, 

li&rities  of,  iv.  i^64.                   ^^^H 

llfll. 

SOii. 

inflacnmation  of.    See  Cer«-          ^^^^H 

■tone  !q,  lit.  5QS. 

ia  peroioious  anemia,  Hi. 
813. 

^^H 

tamort  oi,  iii.  670. 

injuries  to,  iv.  854.                       ^^^H 

AiUKnntis  v(,  IH.  6S0. 

in  stools,  ill.  08,  100. 

irritations  of,  iv.  566.                   ^^^^| 

pathology    and    mor- 

in urine,  iii.  526. 

its  relation  to  the  mnsole^          ^^^^| 

bid  anatomy  of,  ill. 

parasites  in,  iii.  766. 

277.                                                ^M 

879. 

plasma,  iii.  756, 

lateral  view  of,  iv.  573.                ^^^H 

prognofls  ID,  iii.  A80. 

pla«modiuni  malariss  in,  iii.  ' 

lipoma  of,  iv.  554.                        ^^^H 

•yroptouis  of,  ill.  680, 

767. 

miorocvpbalic,  iv.  1028.              ^^^^H 

treftttuent  of,  iii.  6S1. 

epeciflo  gravity,  iii.  755. 

motor  areas        iv.  564.               ^^^^H 

Blepberltlj,  Ir.  dO. 

sugar  in,  iii.  766. 

myxoma  of,  Iv,  554*                    ^^^^H 

bacteria  of,  Iv.  91. 

urio  acid  in,  iii.  768. 

oiteoma  of,  iv.  554.                       ^^^^H 

wosefl  of,  Iv.  50. 

Bona,     abeoeaa     in,    iii.    003, 

papilloma  of,  iv.  554.                  ^^^^H 

definition  of,  iv.  50. 

1145. 

para^itio  oyst  of,  iv.  663.            ^^^^H 

etiology  of,  I  v.  50, 
eyelaaoei  la,  iv.  51, 

aoute  inflammation  of,  111. 

psamwoma  of,  iv.  554.                 ^^^^H 

003. 

removal  of  bullet  from,  ir.          ^^^H 

p«diculoaA,  iv.  5^. 

ankyloeisof,  ill.  1285. 

^^H 

progDOflis  in,  iv,  52. 

defornjities  of,  iii.  I27». 

•arooma  of,  iv.  651.                    ^^^^H 

■implex,  ir.  51. 

OAteuoloflis      for,      iii. 

selerosts  of,  iv.  736,  738.            ^^^H 

tyunptoiiis  of,  iv,  61. 

1273, 

aeuBO-motor  oentres  in,  iv.            ^^^^H 

treatment  of,  ir.  52. 

when      advisable, 

^H 

typet  of,  Ir.  50,  61, 

Iii.  1273. 

sensory   motors,  areas   of,                ^| 

aieerota,  Iv.  52. 

when  not  advisa- 

iv. 565.                                            ^M 

Tarietiesof,  i  v.  50,  51. 

ble,  iii.  1270. 

Bypbllitlo    dieeoae  of,    iv,               ^H 

Taao- motor,  It.  51. 

oateotomy  for,  iii.  1279. 

Dlppbaro-phiujoslt,  iv.  66. 

for    spociat   ooset 
of,  iii.  12S4. 

t*mtoma  of,        554%                   ^^^^| 

Bkpbarupltu^ty,  iv.  151. 

trilobular,  iv.  720.                      ^^^H 

Glepharospnam.  iv.  AO,  BOl. 

history      of,      ill. 

tuberole  of,  its   pathology,                 ^^M 

relief  of,  iv.  l(t&. 

1270- 

iv.  552.                                 ^^^H 

Bllnrltieu    ai   a   eymptom,    iv. 

tn   anterior   tibial 

iU  ee«t«,  iv.  651.                 ^^^H 

453. 

ourvntures,    iii, 

visual  areas  of,  iv.  606.              ^^^^H 

due  to  tbtt  abuse  of  (^ttlnine, 

1204. 

Brain-tomore,  Iv,  551.                         ^^^^^| 

iv.  280. 

In     boW'leg,     iii. 

agraphia  En,  iv.  56.3.                     ^^^H 

followin);  hemorrhage,  Hi. 

1203. 

aphasia  in,  iv.  563.                      ^^^H 

57,  iv.  181,  208. 

in  olub-foot,  iii. 

ataxia  in,  iv.  580.                      ^^^H 

myopia,  iv.  363. 
opbiDalmia     neonnto- 

1297. 

basal,                                            ^^^H 

in    elbow-ankylo- 

bnsal  ganglia  in,  iv.  672.           ^^^H 

ruui,  iv.  82. 

st»,  iii.  1288. 

bibliography  of,  iv.  688.             ^^^^H 

floartet  fever,  iv.  210. 

division  in  aiuputation.  Hi. 

blindneea  in,  iv.  550.                   ^^^^H 

from  braia-tumor,  Iv.  650, 

1315. 

causes  of,  iv.  556.                         ^^^^| 

560. 

•xelsiou    in  club-foot,   iii. 

central,  oases  of,  iv.  667.                    ^H 

in  idiots,  iv.  451. 

016, 

cerebellar,    iv.    661,     560,          ^^^1 

in    whooping  -  oough,     ir. 

foreotis  for,  Ul.  lSt4. 

^^^1 

221. 

marrow  in   Ieul(asmia,  iii. 

ataxia        iv.  680.                 ^^^H 

in  yellow  fever,  iv.  224. 

701. 

operations  for,  Iv.  687.          ^^^H 

of  bysterin,  iv.  214. 

scalpel  for,  iii.  1282. 
Brain,  absence  of,  iv.  728, 

symptoms  of,  iv.  670.                  ^^H 

peychieal,  iv.  570. 

ohoked  dLi>k  in,  iv.  550.                      ^^H 

Rimulated.  iv.  2.(0,  0S7. 

areas  of,  iv.  5W4,  565, 

collateral  effects  of,  iv.  564.                 ^H 

Blood,  acetouu  in,  iii.  766. 

btood-Bupply  to,  iv,  525. 

convulsions  in,  Ir.  558.                 ^^^^| 

ammoriih  in,  lil.  765, 

Id     aonvulsioiis,      Iv, 

GorUoal,  iv.  561,  562.                   ^^H 

amount  of,  iii,  755. 

800. 

•ymptomt  of,  iv.  662.           ^^^H 

ap]tcftrant*ti   of,    in  leukn- 

oarolnoma  of,  iv.  551. 

cranial  nerves  in,  iv.  676.          ^^^H 

mia,  iii.  78.1. 

iU  pathology,  iv.  55,<i. 

crying  in,  iv.  558.                         ^^^^| 

ba^iliuB   iintbraol*   in,   iiL 

oholesteatoma  of,  iv.  664. 

death  from,  Iv.  666.                     ^^^H 

760. 

eoropression  of,  iii.  854. 

dementia  in.  iv.  650,  562.                  ^H 

toberouloBiaiD,  iii.  700. 

concusfion  of,  iii.  864. 

diagnosis  of  cases  in  vol  v-               ^H 

obaracteriPtica  of,  iii.  755. 

oortioal   areas  of,  tv.  604, 

ing  a  parietal  lube,                 ^H 

obemicnl   cbaagc*    in,    ill. 

606. 

668.                                     ■ 

764. 

cyst  of,  iv.  551 . 

of    existence    of,    iv,          ^^^M 

teats  for,  ill.  58. 

double,  iv.  720. 

^^H 

alsMiflcatiou  of  diseaeei  of, 

dropsy  of,  iv.  466. 
eohlnococcua  of,  iv,  653. 

of  variety  of,  Iv.  683.          ^^^H 

lit.  7flS. 

differential  diagnosis  of,  iv.          ^^^H 

diminution  of  amount  of, 

finding  and  exiracting  bul- 

683.                                                   V 

iii.  770. 

lets  from,  iv.  765, 

diipoaltion  in,  It.  668.                       ^M 

^^M                   ^^* 

GENERAL  INDFT, 

^■1 

^^^^B             BraiD-tumort,  effeots  of,  ir.  554. 

Brain-tumora,     treatment     of, 

CaleoluB,  nanereatic,  iii.  JSf^^^^^B 
forming  cyst,  iii.  387.            B 

^^^^H                     enudeat'ton  of,  iv.  778. 

after  operation    for,    ir. 

^^^^^^^B             «pil«!f>9y  in,  iv.  563,  564. 

780. 

leading    to    liver-di»-           B 

^^^^^^^^H            etiology 

varieties  of,  iv.  661. 

ease,  iii.  387.                       B 

^^^^^^^^B            extiq)ation  at,  ir.  568,  586, 

vaeculnrity  of,  iv.  586. 

removal  of,  iii.  394.        ^^fl 

^^^^^H 

vertigo  in,  iv.  560,  577. 

preputial,  iii.  632.                  ^^^B 

^^^^^^^H             ey«-8;mptoiiia  of,  iv.  559. 

vomiting  in,  iv.  559. 

proilatio,  iii.  631.                   ^^^^| 

^^^^^^^^K            fever 

word- blindness  in,  iv.  569. 

572.                          ^^^B 

^^^^^^^^1            geneml   Bymptams   of,    iv. 

1ro^d-d(^afneBS  in,  iv.  569, 

urethral,  iii.  632.                    ^^^B 

^^^^^H 

571. 

ve«ica1,  iii.  596.                     ^^B 

^^^^^^^B            bflftdnoho 

Brigbt'B  dtaeoM,  iii.  525,  532. 

age  in,  iii.  598.                       ^M 

^^^^^^^^B            bemiiiDopsia           iv.    569, 

acute,  iii.  532. 

anatomy  of,  iii.  60O.              B 

^^^^^H 

age  in,  iii.  536. 

complicatioDB    of,   iii.           B 
614.                                       B 

^^^^^^^^1            bemorrbage     daring     re- 

cbrouio,  iii.  555. 

^^^^^^^^B 

coinplications    of,    iii. 

eongcniUl,  iii.  596.                 B 

^^^^^^^^1            in  ba!>til  {^aagli&i  diogDOflia 

548. 

cutting  for,  iii    6u9.               ■ 

^^^^^H 

convuUionB  in,  iii.  6!17. 

diagnosis  of,  iii.  605.              B 

^^^^^^^^1                  corpora  quadngemlna, 

course  of,  iii.  542. 

fjicinl    expression    in,           B 

^^^^^H 

diflgnusi!  of,  iii.  546. 

iii.  604.                                B 

^^^^^^^B            in   oort«x        tbe  cerebral 

dropsy  in,  iii.  538. 

frequency  of,  iii.  596.     ^^^B 

^^^^^^^^B                beini»phert»,iv.  551,561. 

duration  of,  iii.  542. 

beuiorrbage  in  eotSiag  ^^^B 

^^^^^^^^B            in            cerebri,  Iv.  574. 

etiology  of,  iii.  6:i3. 

615.                 ^^^H 

^^^^^^^^H             inBomDiii 

lieftrt  in,  iii.  5.^9. 

heredity  in,  iii.  699*      ^^^B 

^^^^^^^H            in  tb«  Sjrlvliit)  fiMure, 

patbological    nnatotny 

lateral    lithotomy  fbtf,  ^^^B 

^^^^^H 

of,  iii.  534. 

iii.  609.                         ^^B 

^^^^^^^^B             irritations  from,        566. 

polyuria  in,  iii.  638. 

median  lithotomy  for,          V 

^^^^^^^^1            Jack 8001  an  epilepsy  in,  iv. 

pyrexia  in,  iii.  538. 

iii.  fil.t.                                J 

^^^^^H 

retina  in,  iii.  540. 

operuttons  for,  iii.  408>«  ^^^B 

^^^^^^^H             Hteratare 

skin  in,  iii.  540. 

pnio        iii.  604.              ^^^B 

^^^^^^^^1             iooal  0pH«taB  in,        564. 

eytuptotDE  of,  ill.  537, 

reflexes  in,  iii.  604.         ^^^B 

^^^^^^^H                    symptomi  of, 

555. 

sounding  in,  iii.  606.      ^^^B 

^^^^^^H             localiEation             662. 

synonymeB  of,  iii.  S3S. 

symptoma  of,  iiL  604.    ^^^B 

^^^^^^1             locadoD 

tblrsl  in,  ill.  538. 

Cancer  of  liver,  iii.  457.               ^^^B 

^^^^^^^1            mental  activity  in,  iv.  568^, 

treiitment  of.  iii.  550. 

of  ovary,  iti.  73U.                  ^^^B 

^^^^^H 

urine  in,  Iii.  538. 

of  pancrrens,  id.  396.             ^^H 

^^^^^^^H             motor  area 

vomiting  io,  iii.  &S8. 

of  rectum,  iii.  354.                 ^^^B 

^^^^^^^^B             of  anterior  central  eonvo- 

BroQcbitie,  ii.  600. 

of  spleen,  ii.  901.                    ^^B 

^^^^^^^^B 

a  cause  of  astbrna,  ii.  653. 

of  stomach,  iii.    54.     Sut  ^^^B 

^^^^^^^^1             of  frontal  convolutions, 

acute,  ii.  600.     See  Cb runic 

Qastric  Cancer.                  ^^^B 

^^^^^H 

Bruncbitis. 

of  testicle,  iii.  698.                ^^H 

^^^^^^^H 

as   a    onuae  of   atelectatis 

of  thyroid,  ii.  723,                 ^^^B 

^^^^^^^^B             of  occipital  lobe,        569. 

pulmonum,  ii.  579. 

of  uteru^  iii.  717.                ^^^^B 

^^^^^^^^H              of   paracentral   lobule, 

cupillary,  ii.  604,611,  615. 

Cancnioi  ori.«,  ii.  974.                   ^^^B 

^^^^^H 

chronic,       ii.      611.      <S«e 

bacillus  of,  ii.  979.                 ^^^B 

^^^^^^B              of  parietal  lobe.  iv. 

Cb  runic  fironcbilit. 

blood  in,  ii.  977.                      ^^H 

^^^^^^^^1 

eroupuu!>,  ii,  613. 
deutha  from,  ii.  610. 

oauses  of,  ii.  974.                    ^^H 

^^^^^^^^^             of  posterior  oenlral  oonvo-^ 

cautery  in,  ii.  91^2.                 ^^B 

^^^^^^^^B 

fibrinotiS,  ii.  613. 

course  uf,  ii.  976,  977,  980.  ^^H 

^^^^^^^^B             ^f       temporo  -  «pbeaoidaf 

meobanical,  ii.  613. 

diagnosis  of,  ii.  961.               ^^^B 

^^^^^^^B 

peendo-mflmbranoaB,        ii. 

diarrbora  in,  ii.  980.              ^^H 

^^^^^^^^B             opcrfltions  for,  iv.  586,  774. 

613.     See  Pseado-plastio 

fever        ii.  9$U.                    ^^H 

^^^^^^^^B                                                 559, 

Brouobitis, 

heart  in,  ii.  9SU.                      ^^^B 

^^^^^^^^B 

terminal,  ii.  615. 

kidneys  in,  ii.  980.                 ^^H 

^^^^^^^B              papillitis              659. 

Bronobocele,      ii.      720.      See 

lungs  in,  ii.  979,  980.                     B 

^^^^^^^^B             paralysis  from,  iv.  5A7,  571. 

Goitre. 

Riurbid  anutorny  of,  ii.  976.          B 

^^^^^^^B             paraphasia  from,  iv. 

Broncbo-pneumonia,  acute,  ii. 
617.      See   Acute   Bron- 

mortality io,  ii'.  981.                      B 

^^^^^^^B             pr»gnoila             5S5. 

nutrition  in,  ii..  983.                      B 

^^^^^^H 

cho-  Pneumonia. 

tiotaasiutti    chlorate   in,  ii.          B 

^^^^^^^^B 

cbronic,  ii.  642. 

9SS.                                                fl 

^^^^^^^^^1              reflexes 

cheesy   masses    in,   ii. 

progoosii  of,  ii.  981.             _^^^| 

^^^^^^^^^H 

644. 

syuiploms  of,  ii.  98U.            ^^H 

^^^^^^^^B                                         '^-  ^^^' 

degeneratioDB    in,    ii. 

treatmcnl  of,  ii.  V61.             ^^^B 

^^^^^^^^B 

644. 

Ciirdiac  oneuri»uj,  ii.  840.                   ^M 

^^^^^^H 

diaeriminated   from    acute 

Cnre  uf  the  newly -born,  i.  236.          ^B 

^^^^^^^H              surgical  treatment   of,  iv. 

bronohilia,  ii.  604,  611. 

Carie.s  iii.  1U28.  '  .S«r  also  P«>ti'a^^B 

^^^^^H 

in  oancrum  oris,  ii.  980'. 

Disease    and    Jfcilil(9<^^^B 

^^^^^^^^B              Bymptom*  of,  iv.  557. 

Bubncute,  ii.  642. 

Mvelitis.                              ^^H 

^                              in    frontiil    lobar 

pathology  of,  ii.  643. 

dentitl.  ii.  U24.                         ^^H 

^^^^^B                                  volvement,  iv.  562. 

witb  croup,  ii.  524,  526. 

arrest  of,  ii.  930.             ^^^B 

B^^^^                       Byncope  In,  iv.  5ti0. 

":?«.       ^^B 

r                                    Bypbiiitlc,  trKitment  of,  Ir. 

^1 

B                                            685. 

C. 

^^B 

^^^K                     tabIeof.lv.  551. 

heredity  in.  u.  928k      ^^^B 

^^^^^1                            showing    nex   in,    ir^ 

Calculus,    biliary,    leading    to 

origin  of,  it.  929.          ^^H 

^^^H 

pancreatic     obBinioiioD, 

palbolugy  nf,  ii.  9tf.  ^^^B 

^^^^B                      temper        ir.  558. 

iii.  387. 

pbenotnena  «if.  ii.  93T,^^^B 

^^^H                     treatment  of,  iv.  5B5,  774. 

cscal,  iii.  288. 

preveutiun  uf.  ii.  W?lJ^^^B 

H 

m 

^H^^^l 

^^1 

GENERAL   INDEX. 

^^^^^^        1103            ■ 

'       CbHM,  dentaJ,  proe«M  of,  ii.  930. 

Cerehral    hemorrhage,  etiology 

Cerebral    palaiea,    pittbotogioal                ^H 

progT««»  of,  ii.  fl2». 

of,  ir.  52«,  529. 

anatomy  of,  iv.  480.                   ^H 

1                of  b(»ii»  in  scrofulosiSi  ii. 

heart-diseasea  and,  iv. 

puliooncephalittfl  as  a                 ^^M 

1                   153. 

530. 

cause    uf,    iv.    544,                  ^^M 

r               of  thft  ribi,  fi.  717. 

hemiplegia    from,   ir. 
630. 

^M 

of  tho  Btornum,  U.  717. 

porencephaly    in,    iv.                 ^H 

Catalepsj,  ir.  »4l. 

infeotiottii         diaenMi 

^H 

1               cstt5«*  of,  ir.  9-12. 

leading  to,  iv.  530. 

prof^noaia   in,   ir.  488,                  ^H 

dUgooflia  of,  Ir.  944. 

kidney-diaeaMt  in,  ir. 

540,  517.                                      ^M 

biitory  of.  i?.  041. 

530. 

reflexes  in,  ir,  537.                       ^H 

hjpoatio,  iv.  942,  943,  97S. 

locality  of,  iv.  529. 

Mat  of  hemorrhage  in,                ^H 

liyiterioal,  W.  tt78. 

ophtlinlmoncopio  feat- 

^B 

induoed,  ir.  9^2. 

ures  of,  iv.  184, 

8trablflma«  in.  iv.  541.                 ^^M 

enact  of,  iv.  043. 

paralysia   in,  iv.    530, 

symptomatology  of,  i  v.                ^^M 

pathology  of,  ir.  942. 
prognoais  of,  Iv.  044. 

537. 

485,  542.                              ^^H 

seat  of,  iv.  629. 

temperature     in,                  ^^^^B 

■ymptouiAlulugj  of.  i\r.  943. 

aymploioa  of,  iv.  S.S5. 

treatment  of,  iv.  944. 

ayphilitic  origin  of,  iv. 

thrombusia    in,    diag-           ^^^^| 

CaUract,  ir.  127. 

531. 

niMiM  uf,  ir.  544.                        ^^B 

aoquirodf  iv.  131. 
axial,  iv.  120. 

trautn&tic,  iv.  527,535. 

trentiuent  of,  iv.  488,                  ^^| 

palale«,  iv.  479. 

^M 

oapiular,  ir.  133. 

cauflca  of,  iv.  480,  530. 

apestio  pAUiee,  oaeea  of,  iv.                 ^^M 

eaiues  of,  iv,  130, 

ooma  in,  iv.  48S,  547, 

^B 

oongcnita),  iv.  138., 

548. 

Cerebri tia,  diffuse  auppurtitivo,                ^^B 

membranou*.  iv.  131. 

oontraoturea     in,     iv. 

folloxving      a      guaabol           ^^^^B 

posterior  polar,  iv.  ISO. 
dtagnoAis  of,  iv.  I2S. 

549. 

767.                          ^^^^B 

con  vulaiono  io,  iv.  485, 

prevention  of,  tv.  781,                   ^^^^^| 

1              duetMion  of,  ir.  155. 

548. 

trentuient  of,  Iv.  783.     iSee           ^^^H 

I               etiology  of;  It.  130. 

cortical  lealons  in,  It, 

Encc'phiilitts.                                     ^^M 

^_.      falM,  tv.  133. 

543. 

Cerebro-apinal  fever,  i.  514.                        ^^M 

^B       fluid,  ir.  131. 

cranial  afymmetry  in, 

anatomtoal  oharaoters                 ^^M 

^^^'     hardaequired  total,  It.  131. 

Iv.  541. 

v{                                  ^M 

p              iridectomy  for,  iv.  laO, 
1               iacteoufl,  iv.  131. 

diagnoais  of,  iv.  487, 

bnuteriu  in,  t.  517.                        ^^M 

643. 

hlood-cbanges    in,     t.                 ^^| 

1                lamellar,  iv.  1 29,  S8S. 

of  eeat  of  lealon, 

^B 

1               membmnaceoQs,  iv.  131. 

Iv.  544. 

causes  of,  i.  617,  621.                     ^H 

1             milky,  iv.  131. 

differential    diagnosis 

cerebral   ftTccts   of,    i.                  ^H 

^^L      Morgagnian,  ir.  131, 

of,  iv.  487,  4a8,  548. 

514,  541,  543,  643,                 ^B 

^^B     iMedling  of,  iv.  155. 

due  to  hemorrhage,  ir. 

^B 

^^V      operatiuQ  for,  iv.  155. 

5.1  (». 

coma  of,  1.  546.                            ^H 

^^B       perinuclear,  iv.  132. 

encephatilifl  in,  lv.481. 

oomplicationa     of,     1.                  ^H 
622,  532,  535,  548.                     ^B 

^B      polar,  iv.  13^,  Ud,  133. 

epilcjisy  with,  iv.  487, 
540. 

^^M      poatarior    polar,    iv.    130, 

conditions  favoring,  i.                 ^^| 

^P 

from     embollam,     Iv. 

518,621.                                     ^B 

^       punctate,  It.  129. 

532. 

contaglouanen    of,    i.                  ^H 

pyramidal,  iv.  90,  129. 

from     hydrocephalai) 

^M 

•oft  acquired  total,  iv.  131, 

iv.  488. 

oonvulflions  in,  i.  530.            ^^^^| 

Bpariuufl,  iv.  133. 

from  intraoraxnial    tu- 

diagnoata   of,    i.   524,          ^^^H 

■tollato,  iv.  129. 

mor,  iv.  488. 

^^H 

traumatic,  iv.  132. 

from    meningitia,    iv. 

diotin.  i55l.                          ^^^H 

treuttnent  of,  Ir.  130. 

487,  488. 

dtgentive  tiysictn  in,  i.          ^^^^H 

f               true,  iv.  133. 

Arom  myelitis,  iv.  487, 

^^^H 

rarietlee  of,  iv.  129.  131. 

4S8. 

^^^H 

tonular,  iv.  129,  132. 

fii<om    thromboaia,    Iv. 

eclam]*nia        i.  531.              ^^^^B 

Catarrh.     St*  Coryia  aod  Rfal- 

530. 

eodomio,  I.   516,   539,           ^^^H 

nitifl. 

from  transverse  myell- 

^H 

aonte  bronchial,  Ii.  SOI. 

tia,  iv.  489. 

epidemic  quality  of,  i.          ^^^^M 

deeqaamatiTek  Hi.  80, 

from  tubular  meningi- 

515, 519,  620,  524.             ^^^B 

103. 

tis,  iv.  488. 

cntptiiKn  of,  i.  5.18.                 ^^^^B 

atrophic,  U.  406. 

hemiplef?»c,     Iv.    530, 
537,  541. 

etiology  of,  i.  51 7,  621.          ^^^H 

aututnnal,  iU  663, 

exudation   of,   i.    517,          ^^^^B 

chronic,  in   ■crofuloeli,  il. 

bettiorrhaglo,   dia^o- 

^^^B 

153. 

«la  of,  iv.  544. 

eye  in,  i.  530,  537.                      ^^M 

dry  nasal,  il.  400. 

idiocy    following,    Ir. 

goograpbio    range   of,                ^^| 

gastric,  iii.  8,  19,  32,  S3. 

541.  547. 

^^H 

in  phtbitiB.  ii.  «185. 

leaionain,  iT.480,543. 

beadacbe  in,  I.  563.              ^^^^H 

inteniaai,  lil.  91,  163. 

localising      eymptom« 

hygiene  of,  i.  518.                ^^^H 

natal,  u  a  foreronner  of 

of,  iv.  485. 

byperaaatheaift    In,    t.                ^^| 

'                  ounsumptioa,  ii.  332. 

macraoophaliu  In,  tv. 

Cerebral  hemorrhage,  iv.  525. 

541. 

Inlluenoe  of  race  and                  ^^M 

age  of  patioDtfl    with, 
,                           Iv.  529. 

mloroccphaluB   In,   ir. 

climate     in,     i.                ^^M 

541. 

^^H 

1                     aphacia  from,  It.  538. 

motor    symptoma    of, 
iv.  488,  538. 

i.  622.            ^^^^B 

L                    coatraoturee  after,  tv, 

jointo  In.  i.  538.                    ^^^H 
kidneys  in,  i,  544,  546,          ^^^B 

I^B                  539,  540. 

muscular  contracturea 

^^B            oonvuleiont  with,   Iv, 

In,  iv.  48«. 

^^H 

^B 

paraplegic,  ir.  541. 

maculae  of,  i.  538,  646.          ^^^B 

H                 ^^^ 

OEIfERAL  IXDKX. 

^^^ 

^"           Cerebro-ffankl  fever,  ineniDgitis 

Cholera     infant  am,     oomplicft- 

Chorea,  diet        iv.  95.^.          ^^^H 

f                                   in,  i.  414,  641,  643, 

tiona  of,  iil.  133. 

due  to  eye-«train,  iv.  lif^^^^H 

1                                     547. 

di«gna«iflof,  iii.  1,30. 

duration  of,  iv.  851,  8&S.^^^H 

1                               microbe  of,  1.  51 7. 

diKriminnted        from 

electrical  reaotiont  inj  tVI^^^H 

1                               moftsililv  from,  i.  640. 

acQte  dyipeptio 

H40.                                              ■ 

I^^^^B^             muscular  contmotioiif 

diarrhoea,       iii. 

fllectrioUy  in,  iv.  865.                 H 

^^^^H 

112,  1.10. 

embolism  in,  iv.  844.                   H 

^^^^^H               n6{>brtti8            i.    S44, 

from  ga!>tro-ente- 

emotional  oau»ee,  iv.  842.           ^M 

ritia,  iii.  301. 

endo<»rditis  with,  iv.  850.         H 

^^^^^H              nervous  system   in, 

etiology  of,  iii.  126. 

epilepsy  in   relation  wilb,        ^B 

^^^H 

geographic  range  of,  i. 

iv.  845.                             ^^H 

^^^^^^B               DOD-oontagiouBDeM  of, 

142. 

etiology  of,  iv.  840.            ^^^H 

^^^B 

hygienic  treatment  of. 

exercise  in,  iv.  853.            ^^^^B 

^^^^^H             naning  in, 

iii.  133. 

fright  in,  iv.  842.                     H 

^^^^^B                                     i.  5&4. 

byperpyrezi*  of,    iU. 

galvanism  in,  iv.  866.  ^B 
gravidamot,  iv.  M4,  m.  V 
heart-diteaae  In,    iv.   844,         ■ 

^^^^1               oriifin  of,      514,  517. 

hypodermic     medioa- 

^^^^H              pnin 

tion  in,  iil.  IS2. 

850.                                           ■ 

^^^^^^B               paruiyaia        i.  529, 

loe  in,  tit.  133. 

heredity  in,  iv.  841.                   ^B 

^^^^^H             pfttholtigiciU    &naiomjr 

kidneya  in,  iil.  129. 

history  of,  iv.  840.                    ■ 

^^^^B 

nervous  eymptoma  In, 

hysterical,  iv.  852.                      H 

^^^^^B             prevention  of,  1.  647. 

Hi.  12fi. 

in  school- children,  iv.  850,         ^| 

^^^H 

Qonriohment     in,    !U, 

856.                                            ■ 

^^^^^H              prognoRiB        1.  544. 

133. 

intellect  in,  iv.  860.                  ^B 

^^^^^1              pulso 

opinm  In,  iii.  182. 

mania  with,  Iv.  860.                  ^B 

^^^^H 

pathology  of,  iii.  130. 

maaeage  for,  I  v.  320,  856.          ^B 

^^^^^H              respimtory  •yttem  in, 

pragno»iB  in,  iil.  131. 

medication  in.  iv.  854.                ^B 

^^^^H 

prophytaxia     against. 

mind  in,  iv.  860.                        ■ 

^^^^^m              cecoadary,      522. 

iii.  131. 

movements  uf,  iv.  848.               H 

^^^^H              epote  in,  i.  536,  545. 

prostration  in,  iii.  127, 

one-sided,  iv.  84-8, 861,  852.        ■ 

^^^^^H              ■trabisntua  in,  L.   530j 

133. 

onset  of,  iv.  84«<.                           H 

^^^H 

sclerema  following,  iii. 

ophthalmoscope  in,  iv.  196.        ^B 

^^^^^B 

129. 

paralytic,  iv.  840.                     fl 

^^^^^B              lymptoms  of,    i.   524, 

stimulants  in,  iil.  133. 

pathology  of,  iv.  845.                ^H 

^^^^B 

stoolB  in.  iii.  127. 

p«ni»tent,  ir,  862.              ^^^B 

^^^^^H              temperature  in,  i.  5S3. 

symptoms  of,  iii.  127. 

post-bemiplegic,  iv.  852.    ^^^H 

^^^^^H               treatment   of,   i.    547, 

temperature     in,    iii. 
128,  1.33. 

prognosis  in,  iv.  858.         ^^^^| 

^^^H 

poerperal,  iv.  S44.  ^^^^H 
race  in,  ir.  842.                        V 

^^^^^B             nrinary  organi 

treatment  of,  iii.  131. 

^^^V 

vomiting  in,  iii.  127, 

reflex,  iv.  846.                             H 

^^^^^                Tomlling  in,  i.  526. 

13.3. 

rheumatic,  iv.  843,  850.             ^B 

^^H                BolerosiB,  multiple,  iv.  405. 

infectious  quality  of,  i.  900. 

acboal-cbildr^n     with,    iv.        ^| 

^•^                       See  ScleroBla. 

microbe  of,  i.  155,  900,  906, 

856.                                           ^ 

Cbloroeli,  iil.  777. 

010>I>14. 

Mbool  ^nfluenoca  in,  Iv.  842. 

auatomicel  feataree  of,  lii. 

milk  a  vehicle  of,  i.  901. 

speech  in,  iv.  849. 

780. 

morUlity  from,  L  921. 

spinal,  iv.  841. 

blood  in,  Hi.  779. 

premonitory    tigns    of,    i. 

spinal  cord  in,  ir.  846, 847. 

oaaaefl  of,  iii.  777. 

914,  f>l5. 

8Uti?tic«  of,  ir.  840,  84S.           ^ 

complicatiane  of,  Iil.  781, 

prevrntion  of,  i.  002,  904, 

symptoms  of,  iv.  847.                 ^B 

diagnosis  of.  ili.  782. 
pathology  of.  iii.  7S0. 

906. 

temper  in,  ir.  860.                     ^H 

prognosis  In,  i.  921, 

tongue  in,  ir.  848,  849.             ^B 

prognoaii  in,  iii.  732. 

propbylaxia  against,!.  902, 

treatment  of,  iv.  853,                ^H 

rubra,  iii.  779.  780. 

905-l»00. 

weather  in,  iv.  842.                     ^H 

■jmptomi  of,  lii.  77B. 

ptomaine  of,  i.  000. 

wormd  as  a  cauie,  iv.  645.          ^B 

treatment  of,  iii.  7^2. 

quBraDt<nc  against,  1.  906, 

Choreic  hcratplegtn,  iv.  457.               ^M 

Cholera,  Ajintic.  i.  9f>tf. 

9(17-009. 

Choroid,   abnonnalitice  of;  ir,         H 

bftcllJo*  of,  i.  155,  MO, 

stages  of,  i.  814-916,  921. 

160.                                          ■ 

905,010-014. 

symptomatology  of,  1.  914. 

angioma  of.  iv.  )74,  1S3.  ^^M 

d<uectlona    In,  1.  002, 

tcmporatiire  in,  i.  916. 

oolobomn  of,  tv.  162.         ^^^^B 

905,  W15. 

toxica,  i.  V 1 7. 

detached.  I  v.  169.                ^^^H 

dlagno.-is  of,  i.  917. 

treatment  of,  t  917. 

encbondroma  of,  iv.  174,          ^H 

di»infection  io,  i.  002, 

Chorea,  Iv.  840. 

granuloma  of,  iv.  1T4.                ^B 

905,  007. 

anatomical  features  of,  Ir. 

in  renal  dieea«e,  ir.  210.             H 

enteroclyeia  lo,  1.  017, 

845. 

rupture    of,   from    oontri-        ^B 

OlS. 

areenlo  in,  iv.  854. 

coup,  iv.  166.                         ^H 

fbod  in.  i.  903. 

brain  in,  iv.  846. 

sarooma  of.  iv.  172.                 ^^| 

foadr(}jaDte,  i.  016. 

oardiao*  disease  In,  iv.  844, 

tubercle  in,  Iv.  227.                 ^M 

hygiene  dnrieg,  U  902, 

850. 

tumor*  of,  iv.  172,  173.             ^fl 

9[}4. 

causes  of,  iv.  840. 

Choroidal  flmbolinai,  iv.  179. 

hypodermoolyiis  lo,  t. 

cerebral  origin  of,  Ir.  847. 

Choroiditis  from  ainctropia»  ir.       ^j 

017,920. 

chronic,  iv.  850,  861. 

H| 

infantam.lii.lOS,  126.  Stt 

climate  in,  ir,  S42. 

metaitatic.  Iv.  207.                   ^H 

DiarrhflBa,       Acute  , 

eomplioations  of,  iv.  850. 

ponilent,  ir.  179.                     ^H 

Myntio. 

congenital,  Iv.  841. 

Chronic  broncbiti*,  ii".  611.              ^H 

bkoterln  In.  ill.  130. 

coDTulsions  with,  iv.  851, 

auscoltiition  in,  iL  611       ^H 

bath*  in,  iil.  132. 

dementia  after,  iv,  850. 

prognoets  of,  W.  613.           ^H 

oaiuei  of,  ilL  136. 

diagnosis  of,  iv.  S5S. 

signs  of,  li.  613.          ^^H 

I^H 
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^H 

Chronic    bronchitis,   trentmeat 

Conooeaion  of  thu  brain,  diet  In, 

Constipntlon,  habitual,  iii.  lOA,          ^^^^| 

of,  il.  ei2. 

iv.  7r.:i. 

^^^H 

ty]Mi)S  of,  \i.  fill. 

shaving  the  head    in, 

in  ilyHpcpsin,  iii.  7,  21.                 ^^^^H 

itimrrhoea,     iii.    149.     S«* 

iv.  7fi3. 

in  perttonlii*.  iii,  270,  271.          ^^^^| 

J>iarrh(va,  Chronio. 

trrntrnent  of,  iv.  7rt.1. 

infantile,  defined,  iii.  !'«>:(,           ^^^^H 

CUricle,  fructiiro  of,  Hi.  1059. 

of  the  nptne,  muHngering 

massMgo  for,  ill.  207.                            ^^| 

1                        during  birth,  iti.  1059, 

in,  iv,  201. 

non-tnedicinal  euro  for,  iii.           ^^^^H 

1                      from   convulsiona,  iii. 

ophtfaalinosoopio  feat- 

^^^M 

1                          t051<. 

urcn  nf,  iv.  200. 

nurslingswith.iii.  20{>,201.          ^^^H 

^^_^             in«>oitt|)lpti\  iii.  KK^O. 

C^ngeniUl  defceU,  etc.,  ii.  035. 

pathology  of,  iii.  198.                  ^^^^^| 

^^^B              inlra-utvrinv,  iii.  il>59. 

Conjufictivn,   ohemoiiit  of,  iv. 

prognosis  of,  iii,  202.                   ^^^^H 

^^P             Qun-uninn  in,  iii.  \{iM. 

lot. 

symptoms  of,  iii.  200.                  ^^^^^| 

P                      truafiocrituf,  iii,  1001. 

oroop  of,  Ir.  05. 

treRtDi«nt  of,  iii.  203,                   ^^^^1 

1                      union  *fler.  iii.  1<I6I). 

diseases  of,  iv.  77. 

Contractions  of  liver,  iii.  488.             ^^^^H 

1              luxations  of,  iii,  II 01. 

«M«ntiiLl  shrinking  of,  iv. 

Contractures  nfler  hcmorrhagte          ^^^^^^ 

1                        lit-'romiiil.  ill.  1  lO.t. 

too. 

hemiplegia,  iv.  o.'l9.  ,^40.                 ^^H 

t                      both  vnU  involved.  Hi. 

hemorrbftgo  from,  iv,  101, 

hytiterioul,  treatment  of,  iv.                   ^^| 

^^L 

hTpera'mi*  of,  iv,  8fl. 

^H 

^KM            oongenftfll,  ill.  It02. 

lJpu«  of,  iv.  101. 

in  multiple  corehro-spinal                  ^^M 

^^*               Bternal,  iiS.  llOt. 

lyinpbungiectKfia  of,  iv.  91, 

(•uleroei?,  iv.  501.                                ^^M 

^       Cleft.  faoiAl,  li.  9AT,     S**  ¥h- 

pimples  of  the,  i  v .  94.     .SVr 

prevention  of,  iv.  .^49.                           ^^| 

i                   «nr«. 

aho  Koran itis,  Phlycten- 

Convubions, iv.  857.     Ste  alsa            ^^^^H 

1               naniil.  it.  941. 

ular. 

,    Laryngismus  Stridulus.           ^^^^H 

1               of  bftnl  pnlnie,  ii.  1011. 

1          piLUic,  ii.  i»»r»,  um. 

pterygium  of,  iv.  102. 

age                                                ^^^H 

tubercle  of,  iv.  Pft. 

autopi>i«9  after,  iv.  fl90.                 ^^^^H 

1                     bony,  ii.  1§11. 

ttimrtrs  of,  iv,  102, 

brain  in.  iv.  858.  880.  890.          ^^^H 

^^               nnturc  nf,  il.  KlrtT. 

xoTosl*  of,  iv,  99. 

burns  enusing,  iv,  878.                  ^^^^^| 

^^^L              nurxing  in,  ii.  lOO'^, 

Conjunct!  vitJH,  aoutu,  Iv,  BH. 

OAlAract  and,  iv.  883.                          ^H 

^^H              o)<rritti(m  for,  ii.  1(ii)9. 

nostivalis,  iv.  92, 

causes  of,  iv.  400,  857,  801,                 ^H 

^^^B             »itture^  for,  ii.  1011. 

catarrh  Hi,  iv.  8.*),     .Vr^-Oph- 

^^^M 

^^H             time  for  operating  in, 

thahnia,  ,Muco-Puruknt. 

oentrn).  iv.  857.                             ^^^^H 

^^^                 il.  loos. 

chronic,  iv,  91. 

cerebral,  {v.  858.                            ^^^^1 

'                 tongiio,  ii.  IU7. 

arou|H>us,  iv.  95. 

eircttlation  in.  iv.  878.  S80.          ^^^^H 

Clttsuro  of  llTttii  vesMls,  i.  252. 

diphlhcritie,   iv.   96.     .Vr^ 

chusiHcatiun    of,   iv.    881,           ^^^H 

Cbb  ftrof,  iii.  W.i."j. 

Ophttia1[ula»      Biphthu- 

^^^M 

anatomy  of,  iii.  958. 

ritio. 

oold  to  h»id  in,  iv,  893.               ^^^^^| 

1                tiiagi]u><i9  of^  iii.  9fl:i. 

follicukris,  iv,  ST. 

deathx  from,  iv,  802.                     ^^^^^| 

1              etiology  of,  iii.  9.'>5. 

memhmnuus,  iv,  9h, 

dentition  in,  iv.  803,  860,          ^^^H 

L             non-deforming,  iii.  dfi^. 

phlyctenular,  iv.  9.1.     Ste 

^^^H 

^^H       osteotomy  for,  iii.  I2UT. 

also  Keriititis,  I'blycton- 

diugnoe>i<i  of,  iv.  887.                        ^^^^^| 

^^H      prognosi.4,  iii.  9fU. 

uliir. 

diet  A  cnuso  of,  iv.  870.                   ^^^^^| 

^^      taWpn'S,  iii.  SS."*. 

purulent,  iv.  77,     Sri-  Oph. 

diGTorontial  diagnosis  of,  iv.           ^^^^H 

trvAtment  of,  iii.  9(H. 

tbaiuiin  Neonatorum, 

^^^M 

Club-lmnd,  iii.  9.1rt. 

loxic,  iv.  91. 

earaoho  with,  \r.  978,  SW.          ^^^H 

CalubumK  of  ehuroiil,  iv.  Ifl2. 

Constlpfttion,  (iHdnminRl  d».«ten- 

effectii  of.  on  benlth,  iv.  8.s8,           ^^^^| 

of  eyeliJf,  iv.  0*. 

tiou  wilh,  iii.  190,  201. 

^^^^H 

of  IrtK,  iv,  124. 

snicinia     with,     iii.     19t, 

enteric  fever  as  a  cause  of,           ^^^^| 

of    •bc-t»tli»    of    th«    optio 

207. 

^^M 

nerve,  iv.  103. 

buctorial  in6uenc««  in,  iii. 

epilepsy  and,  ir.  800.  887,                 ^H 

Color  blimlnp*!".  Iv.  2.18. 

199. 

bysrcrical,  iv.  91^7. 

cachexia  due  to.  ilt.  201. 

optleptiform.  iv.  850,  8S.'t.           ^^^H 

trootmeiil  of,  jr.  2.'?9. 

oauseaof.  iii.  194. 

.Vrf  nifo  Epilepsy.                      ^^^^H 

Color•lle^ve^^i«ni    in    hysteria, 
iv.  21.%  VST. 

eatuing    ooovulsionii    ill. 

^^^^H 

198. 

exanthomnta  with,  iv.  889.           ^^^^H 

Co)<ir-«yiaptotii9  due  to  tobacoo, 

perityphliiii",  iii.  290. 
chloros^ifl  afli;r,  iii.  199. 

fever  »  cause  of,  iv.  875,           ^^^^| 

iv,  230. 

^^^H 

1        Color- vUions  neon  in  hemicni' 

chronio.  iii.  190,  1()8.  201, 

food  A  en  use  of,  iv.  870.                 ^^^^H 

Dim  if.  19^. 

2«.'i. 

frighl  a  cau^e  of,  iv.  879.              ^^^^^| 

i       Colotomy,  iii,  357. 

eoaiplicntions  with,  iii.  207. 

gikftrih-intrftinal    difiorders            ^^^^^| 

ftDii<«thi*!iiii  in,  lit,  200, .15R. 

oon^cnitnl,  til,  203. 

^^^^H 

artificlnl  itniu'  niter,  iii.  iaV. 

dingnosif  of,  tii.  202. 

general,  iv.                                     ^^^H 

nso|>0>H  in,  iii.  Hm, 

diet  in.  iii.  205.  20«. 

albuminuria             ir.          ^^^^| 

for    imperlorat*  aduf,   iii. 

due  to   blood -abaogea,  111, 

^^^H 

S2S». 

197. 

bowHs                                     ^^^H 

inguinitl.  iii.  3fl0.  :ie2. 

oonstriction,  111.  196. 

oonseiouiinoss    in,    ir.          ^^^^H 

jplt  lutiib^ir,  iii.  :i2^  358. 

hnhit.  iii.  195.  ]n. 

^^^H 

lutiibuir,     »(lvnnt;i|^r^     nml 

orgnnio     disease,     ill, 

death  from.  Iv.  88ft.                ^^^H 

tJtiiftdvHntftKC!«  of.  iii.  .'<fl2. 

195. 

dur:iti<in  uf,  iv.  886.                ^^^^^| 

nf  the  groin,  iii.  2t)0,  324, 

pnralysis,  Iii.  195. 

eclftiuptia      ooadition          ^^^^H 

u|)«rnilon  of,  ill.  .'lift. 

poritonttil     affeolioos, 

88i.                     ^^^H 

prognosis  Kfter,  iii.  343. 

iii,  ItfO. 

epileptiform   iv.  88S.            ^^^^| 

^H      rMulU<  of.  iii.  ."^^2. 

ippni«m,  lit.  197. 

forms       iv.  883.                    ^^^H 

^^H     itiitiitii-sctf.  iii.  ;{o:t. 

tffvcU  of,  iii.  19S. 

iv.  863.            ^^^^H 

^V     irli«ii  jiiotiHivble,  Iii,  3!^7. 

dectricHy  for.  Hi,  207. 

prodromes  of,  ir.  88S.            ^^^^H 

wllen     n't^uUite,    Iii.    304. 

ffiod  as  enuslng,  iii,  200. 

prognosis        iv.  88(1.              ^^^^^H 

Sff  bUo  Lopnrotnmy. 

In    trcatiucot    of,    ill. 

signitlcnnccof,  iv,..887.           ^^^^| 

Coat*,  signiflcKncfl  of,  iv,  48d. 

205. 

•pMins  of.                              ^^^H 
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Convalsions,  general,  etapor  fol- 
lowing, iv.  884. 
symptoais  of,  iv.  883. 
varieties  of,  ir.  883. 
health  after,  iv.  888. 
heredity  in,  iv.  865. 
hot  bath  in,  ir.  893. 
in  acute  infections  fevers, 

iv.  875. 
in  cerebral  palsies,  485, 536. 
in    inherited   syphilis,   iv. 

590,  591,  592. 
in  measles,  iv.  889. 
in  multiple  cerebro-spinal 

sclerosis,  iv.  501,  509. 
in    poliomyelitis   anterior, 

iv.  695. 
in  scarlet  fever,  iv.  889. 
infantile,  iv.  857. 
insect-bites  a  cause  of,  iv. 

878. 
intermittent  fever  in,   iv. 

876. 
intestinal  parasites  a  cftuse 

of,  ir.  874. 
irritation  of  nerves  in,  iv. 

878. 
irritations      causing,      iv. 

877. 
kindsof,  iv.  891. 
lancing  the  gums   in,  iv. 

894. 
laryngeal    causes    of,    iv. 

879. 
malarial,  iv.  876. 
mortality  from,  iv.  887. 
nerve-centres  in,  iv.  858. 
nerve-irritation  in,  iv.  878. 
newly-born  with,  iv.  887. 
ophthalmoscope     in,      iv. 

861. 
pain  in,  iv.  896. 
paroxysm  of,  how  treated, 

iv.  893. 
pathology  of,  ir.  890. 
peripheral,  iv.  858,  878. 
pneumonia  as  a  cause  of, 

ir.  876, 
post-mortem     appearances 

after,  iv.  890. 
prodromes  of,  ir.  882. 
rachitis  and.  iv.  866,  888. 
reflex   origin   of,   ir.   864, 

866, 
remedies  in,  iv.  895. 
results  of,  iv.  888. 
salaam,  ir.  801. 
scalds  causing,  iv.  878. 
sequels  of,  iv.  890. 
sex  in,  iv,  865, 
spinal  cord,  iv.  858,  880. 
statistics  of,  iv.  862,  865, 

860,  871,  877,  887. 
symptomatology      of,      ir. 

881. 
toxaemic.  iv,  875,  877. 
treatment  of,  iv.  548,  892, 

896. 
uroemic,  iv.  797,  877. 

treatment  of,  iv,  896. 
varieties  of,  iv,  858,  891. 
worms   as   a  cause  of,  iv. 

874. 
Cornea,  abscess  of,  iv.  106,  107, 

109. 
affections  of,  iv.  103. 
anomalies  of,  iv.  119. 


Cornea,  congenital  opacity  of, 
iv.  119. 
congenital  staphyloma  of, 

iv.  119. 
conical,  iv.  117. 
dermoid  tumor  of,  iv.  118. 
diseases  of,  iv.  103. 
herpes  of,  iv.  117. 
inflammations  of,  iv.   103. 

See  Keratitis, 
necrosis  of,  iv.  99. 
pemphigus  of,  iv.  100. 
tumors  of,  iv.  118. 
xerosis  in,  iv.  100. 
Corneal  leuooma,  iv.  107. 
macula,  iv.  107. 
nebula,  iv.  107. 
opacity,    interstitial,     iv. 

113. 
perforation,  prevention  of, 

iv.  108,  109. 
staphyloma,  iv.  107,  154. 
ulcer,  iv.  105. 

circular,  iv.  106. 
creeping,  iv.  106. 
due  to  ophthalmia,  iv. 

80. 
etiology  of,  iv.  106. 
excavated,  iv.  105. 
infecting,  iv.  106. 
phlyctenular,  iv.  104. 
serpiginous,  iv.  106. 
sloughing,  iv.  106. 
teeth  in,  iv.  110. 
treatment  of,  iv.  108. 
Coryca,  ii.  341. 
acute,  ii.  386. 

antiseptic     treatment 

of,  ii.  391. 
causes  of,  ii.  388. 
definition  of,  ii.  386. 
etiology  of,  ii.  388. 
examination     in,     ii. 

389. 
symptoms  of,  ii.  386. 
treatment  of,  ii.  390. 
syphilitic,  ii.  201,  379,  388. 
ulcerous,  ii,  411. 
Costal  beads  in  rickets,  ii.  224, 

225,  226,  235, 
Cough  defined,  ii.  .340. 

from  laryngeal  growths,  ii, 

509. 
in  phthisis,  ii,  676. 
in  pseudo-membranous  lar- 
yngitis, ii.  525. 
nasal,  ii.  341. 
nocturnal,  ii.  342. 
reflex.     See  Reflex  Cough, 
with  enlarged  tonsil,  ii.467. 
Cough-centre,  ii.  340. 
Cretinism,  ii.  279. 
bones  in,  ii.  288. 
brain  in,  ii,  287,  288. 
climate  in,  ii,  280. 
definition  of,  ii.  279, 
deformity  in,  ii.  282,  285. 
description  of,  ii.  281,  284. 
distribution  of,  ii,  279. 
endemicity  of,  ii.  281. 
face  in,  ii.  282. 
foetal,  ii,  252. 
functions  in,  ii.  282,  283. 
geography  of,  ii.  279. 
goitre  as  related  to,  ii.  279, 

283 
head  in,  ii.  282. 


Cretinism,  heart  in,  ii.  289. 

heredity  in,  ii.  281. 

history  of,  ii.  279. 

influence  of  altitude  on,  it 
280. 
of  climate  on,  ii.  280. 
of  locality  on,  ii.  280. 

intelligence  in,  ii.  284, 285. 

localities  of,  ii.  280. 

mind  in,  ii.  284,  285. 

morbid  anatomy  of,  ii.  286- 
290. 

muscles  in,  ii.  286. 

neck  in,  ii.  283. 

pathology  of,  ii.  286-290. 

prophylaxb  of,  ii.  291. 

scapula  in,  ii.  289. 

secretions  in,  ii.  283. 

senses  in,  ii.  284. 

skull  in,  ii.  286,  288. 

soil  and,  ii.  281. 

spheno- basilar  bone  io,  ii. 
286. 

spine  in,  ii.  288. 

sporadic,  ii.  284,  287. 

symptomatology  of,  ii.  281. 

thyroid    in,    ii.   279,   286, 
287,  290. 

treatment  of,  ii.  292. 
Crime,  juvenile,  iv.  422. 
Croup,  ii.  521. 

catarrhal,  ii.  516. 

false,  ii.  516. 

spasmodic,  ii.  516. 
Croupous  pneumonia,   ii.  5S6. 
See   Pneumonia,  Croup- 
ous. 

rhinitis,  ii.  400. 
Cyclical  vomiting,  iii.  22,  33, 

24. 
Cyst,  dermoid,  iii.  737,  738. 

of  bile-duct,  iii.  378. 

of  liver,  iii.  425. 

of  pancreas,  iii.  383,  3S6. 
i>ee  Pancreatic  Cysts. 
Cysts  in  the  colon,  iii.  93. 

of  kidney,  iii,  582. 

of  penis,  iii.  637. 

of  testicle,  iii.  689. 

of  vagina,  iii.  724. 
Cystitis,  iii,  676. 

causes  of,  iii.  677. 

diagnosis  of,  iii.  678. 

pathology  of,  iii.  677. 

prognoxis  in,  iii.  678. 

symptoms  of.  iii.  677. 

treatment  of.  ii.  1678. 


D. 

Deaf-muteness,  congenital,  iv. 
32,  45. 

dactylology  in,  iv.  46. 

detection  of,  iv.  46. 

education  in,  ir.  46. 

hygiene  in.  iv.  45. 

latent  hearing  in,  iv.  47. 

lesions  in,  iv.  45. 

prevention  of,  iv.  36. 

speech  taught  in,  iv.  46. 
Deafness,   anatomical    featurvs 
of,  iv.  48. 

hysterical,  iv.  988. 

improved    by     systematic 
training,  iv.  48. 

incomplete,  iv.  47. 
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'      BwfDMf,  incarab!©,  iv.  39. 

Diarrhceaf  aeiite  dyapeptip,  hy- 

Diarrhon, simple,        100.                   ^^^^H 

prognonlg  and  trentinent  of, 

gienic  Ireiitinent  of. 

causes  of,  iti.                           ^^^^^H 

Iv.  41. 

iii.  n:\. 

pathology  of,  iii.  107.           ^^^^H 

DefeoU,  fuMl  and  oral,  li.  935. 

milk  in.  iii.  115. 

fiymplriius  of,  iii.  107.              ^^^^H 

Deforinilies,  fftcial  aod  oral,  ii. 

pathology  of,  iii.  100. 

treatment  of,         IU8.             ^^^^H 

tf35. 

prognosis  Id,  iii.  112. 

Diarrhoeal  disease,  lii.  61.                    ^^^^^| 

of  bon«.  lii.  12TS. 

proetralion  in.  iii.  111. 

i«Qte     de8quainativ«,          ^^^^^| 

of  infuitiie  par&ljriic,  iii. 

relapHCfl  in,  iii.  1 10. 

^^^H 

1298. 

tfymptoma  of,  iii.  14)9, 

annlomical  features  of,           *^^^^H 

Dengue,  i.  878. 

treatment  of,  iii.  113, 

^^^H 

b*ct«H*  of,  L  S83. 

126. 

bnciteria        iii.  02.                  ^^^^H 

cau«M  of,  i.  881. 

wet-naree  in,  iii.  115. 

bruin-le^ions     in,    iii.           ^^^^H 

cotaplioalioBa    of,    i.    990, 

aflute  inyootic,  iii.  108. 

^^^H 

KM). 

medicinal      treatment 

bronoho  -  pneumonia           ^^^^H 

dlilTereDtia]  diagnoflii  of,  L 

of,  iii.  !I7. 

^^^M 

8V3. 

•  napmica,  iii.  774. 

(iaa»c«  of,  lit.  02,  04,           ^^^^M 

epidc>mi<<«  of,  {.  S70. 

baelerial,  iii.  108. 

^^^H 

eruplioa  of,  i.  HHS,  K99. 

chulerifwrini,   iii.   12fl.     See 

contagion  of,  iii.  tift.               ^^^^^M 

etiology  of*  i.  S^*<. 

Cihol«Ttt  InrHDtiim. 

dentition         iii.  04.               ^^^^^H 

geography  of,  i,  879,  881. 

bathing  in,  iii.  14, 

diet.              6'L                         ^^^^^1 

invwion  of.  i.  887,  809. 

chronic,  iii.  149. 

epidemics  of,  iii.   08.           ^^^^H 

tnicroeooct  in,  1.  883. 

primary   oaflei  of,  iii. 

etiology  of,  iii.  02.                 ^^^^H 

opbthalmoflcopio     fe*taroa 

H9. 

food  in,  iii.  fi4«  05,  09,           ^^^H 

of,  iv.  224. 

fittal  ea»e0  of,,  Hi. 

^^^1 

^^_      p»tboluji^io»l  ABkiomy  and 

151.                       1 

heart  in,                                    ^^^^H 

^^m         pAtholoi^  of.  L  895. 

prognosis   of,   iii. 

liTgiene  of,  iii.  07,  00.           ^^^^H 

^^H     progooais  10,  i.  Kii2. 

IM,  152. 

kidneys        iii.  90.                  ^^^M 

^H     atogM  of,  i.  887-890. 

treattttcnt  of,  iti. 

^^^^^1 

^^H    ■ymptom&tology  of,  i.  884^  , 

i:)7,  \h$. 

iii.  89.                      ^^^^H 

^              8»0. 

secondary  cages  of,  iti. 

mouth  in,  iii.  89.                    ^^^^H 

r              tTcatment  of,  j.  896. 

149,  152. 

pathological    anatomy           ^^^^H 

[       DfiititioTi,  i.  :i73. 

appcivrance  in,  tii. 
153. 

^^^H 

mllwgod  ditordors  of,  i.  350, 

pro])hyl&xis      of,     iii.            ^^^^M 

SIM,  ii.  l.-i*,  W20. 

appetite    in,    iii. 

^^^M 

AQomsliefl  of,  i.  370. 

153. 

ptomaines             influ-            ^^^^H 

daofera  of,  i.  75. 

causes  of,  iii.  149. 

eacing,  iii.                          ^^^^H 

delnyed.  i,  92,  S7«. 

ebange  of  air  in. 

•eason  of  the  yrar  in,          ^^^^M 

in  raobitifl,  i.  382.  ii.  226. 

iii.  lf>«. 

^^^M 

irregular,  i.  377. 

clothing    in,     iii. 

fdoraach  in,  iii.  90.                ^^^^^| 

^B      Diolti}ile,  i.  377. 

I5«. 

lit.  95.                      ^^^^H 

^^B     pr««ociouii,  t.  370. 

complications    in, 

toxic  symptoms  in,  iii.            ^^^^H 

^^H      socond.  disorders  of,,  i.  38.'>,, 

iii.  155. 

^^^1 

'                  H.  i>34. 

corneal  nloers  in, 

tuberoaloflis  in,  tii.  90.            ^^^^^| 

DevelopinoDt,  phyiiai.1,  iv.  241. 

iii.  155. 

weaning  as  a  cause,                 ^^^^H 

Di»b«tet  mellittis,  it.  320. 

diagnosis    of,    iii. 

^^^M 

oauHH  of,  ii.  322. 

155. 

Diet  after  weaning,  i.  337.                    ^^^^H 

dlBgoosia  of.  ii.  .H25. 

diet  in,  iii.  168. 

DilaUtion  of  the  henrt,  ii,  789.            ^^^^| 

1              etiology  of,  ii.  322. 

etiulogy     of,     iii. 

See    also     Enlarge-            ^^^^| 

L            nerve-iDfluenoes  in,  ii.  322. 

UV. 

mont         the   ilenrt           ^^^^H 

^^m     pittbology  of,  ii.  322. 

infantile,  iii.  MO. 

and  Hypertrophy  <>t           ^^^^^M 

^^H     progno«ii  of,  ii.  825. 

mouth  in,  iii.  153. 

the                                         ^^^^^H 

^^r     tymptouii  of,  ii.  324. 

nutritiun    io,   iii. 

causes  of.                                  ^^^^^| 

treatment  of,  ii.  326. 

154. 

compensatory,        with            ^^^^H 

Diagnoeis,  i.  73. 

overfeeding  i»,  iii. 

hy pe rt rophy,  i i .  Hf) ].            ^^^^H 

of    oervoua    ditea^eii,    iii. 

158. 

conficcuiive,  ii.  71  fi.                ^^^^H 

447, 

prognoeis   in,    iii. 

idlopalhitv  ii.  790.                   ^^^^^| 

DLarrbrea,  acute.     See  Catarrh, 

156,  157. 

over-distcntion    in,  iL           ^^^^H 

Intcotioiil. 

prophylaxis  of,  iii. 

^^^1 

L aoute  dytpeptio,  iii.  109. 

157. 

overexertion     in,    il.           ^^^^| 

^^1              antiiepticB  for,  iii.  122. 

puliM}  in,  iii.  150, 

^^^1 

^^H            asepsis  in,  iii.  123. 

154. 

OTorfi>eding  in,  ii.  810.           ^^^^| 

^^^B            breait-milic  in,  iii.  1 15. 

skin  in,  iii.  154. 

physiewl    signs   of,  ii.            ^^^^| 

^^H            causes  of,  iii.  1U9. 

stools  in,  iii.  151, 

^^^H 

^^^P            change  of  air  for. 

lf>2,  1.^1. 

progno>iis        it.  807.              ^^^^M 

^H 

symiitoms  of,    iii, 

right    venlriflutar,    il.           ^^^^H 

^^^B            clinical  history  of,  ill. 

1  ut\. 

^^^1 

^H 

trtsatment  of,    iii. 

secondary,  ii.  792, 790.          ^^^^H 

^^H           oomplioktiona    of,   iii. 

159, 

signs  of,  ii.  802,  803.             ^^^H 

^H 

fatty,  iii.  98.  90. 

cymptoma  of,  ii,  801.             ^^^^H 

^^H            oourse  of,  iii.  lAO. 

fibrinous,    iii.    1rt3.       Stt 

treatment        ii.  810.              ^^^^H 

^^H            diagnoiii«  of.  iii.  111. 

Merabranone  Enteritis. 

with  hypertrophy,  ii.           ^^^^H 

^^H             dietetic  treatment   of^ 

in  dyspepsia,  iii.  4,  33. 

^^H 

^H 

infwtious,  iii.  fl2,  108. 

of  right  Tcntriole  in  triniu-           ^^^^| 
pid  inadequacy,  it.  8,H4.              ^^^^H 

^^^P            fermented  tnllk  preptt- 

inflammatory,  iii.  13i.  Sre 

^^H                 imliiins  in,  iii.  116. 

Entcro-CoJili«,  Acnte. 

of  the  stomach,  ii.  41.                     ^^^^H 

^^m            foods  in.  iii.  115. 

mucon?,  iii.  Irt3.  Sre  Mem- 

aniitiiinical fcaturef  of,            ^^^^^| 

^H            freehairf'.r,  iii.  113. 

branous  Enteritis. 

^^^M 
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Dilatation    of    the     itomaoh, 
causes  of,  ii.  42. 
oomplicationa  with,  ii. 

45. 
diagnosis  of,  ii.  45. 
diaphrngm  in,  ii.  45. 
diet  in,  ii.  50. 
external  signs  of,   ii. 

45. 
foods  in,  ii.  50. 
in  dyspepsia,  ii.  7. 
medication  in,  ii.  51. 
non -medicinal     treat- 
ment of,  ii.  49. 
palpitation  in,  ii.  47. 
patbologioal  anatomy 

of,  ii.  44. 
prognosis  in,  ii.  48. 
skimmed   milk  in,  ii. 

50. 
stenosis  of  the  pylorus 

in,  ii.  40,  42. 
symptoms  of,  ii.  44. 
treatment  of,  ii.  48. 
Diphtheria,  i.  580. 

albuminuria  in,  i.  003,  626, 

672. 
anatomical    characters  of, 

i.  589,  608,  625,  639. 
apoplexy,   pulmonary,    in, 

i.  616. 
atomizer  in,  i.  664,  671. 
«  bacteria    of,   i.    152,    154, 
585-591. 
blood  in,  i.  602,  612,  62C, 

650,  651. 
brain  in,  i.  613. 
causes  of,  i.  585. 
clinical  history  of,  i.  618- 

621. 
communication  of,  i.  592. 
congestion  of  the  lungs  in, 

i.  650. 
constitutional     disease,     i. 

602. 
diagnosis  of,  i.  128,  605. 
disinfectants  in,  i.  651-656. 
emphysema  from,  i.  615. 
epidemic  nnture  of,  i.  581. 
eruptions  in,  i.  625. 
etiology  of,  i.  585. 
fauces  in,  i.  606,  613,  619. 
follicular    tonsillitis  in,  i. 

606. 
food  in,  i.  657. 
geographical  range  of,  etc., 

i.  140,  581,  584. 
germicides  in,  i.  663. 
heart-failure     in,    i.    616, 

6:i7-64.*?,  650. 
history  of,  i.  680. 
hygiene  of,  i.  656. 
incubation  or,  i.  598. 
isolation     of    patients,    i. 

651-655. 
kidnevs  in,  i.  603,  618,  626, 

628. 
laryngo-tracheal,  i.  606. 
liver  in,  i.  617. 
lungs  in,  i.  fil4,  616,  650. 
membrane  of,   i.  601,  605, 

610. 
mortality  from,  i.  650. 
mouth  in,  i.  617,  623. 
mucous   membranes   in,  i. 

610. 
Dares  in,  i.  605,  611,  621. 


Diphtheria,  nursing  in,  i.  356. 
oesophagus  in,  i.  623. 
ordinary  type  of,  i.  619. 
paralysis  of.    See  Diphthe- 
ritic Paralysis, 
pathology  of,  i.  589,  608. 
pharyngitis  in,  i.  607,  608. 
pleurisy  in,  i.  615. 
pneumonia  in,  i.  615. 
prevention  of,  i.  651. 
prognosis  of,  i.  649-651. 
pseudo  -  membranes   of,  i. 

601,610,611,  621. 
ptomaines  of,  i.  649. 
pulmonary   oedema    in,   i. 

616,  650. 
scarlatinal,  i.  564,  568, 569, 

674,  600,  607. 
septic  poisoning  in,  i.  650. 
severe  type  of,  i.  619. 
solvents  in,  i.  670. 
stomach  in,  i.  611, 617, 623. 
sulphur  -  fumigation  in,  i. 

652. 
temperature  in,  i.  620. 
tongue  in,  i.  617,  620. 
tonsils  in,  i.  606,  613. 
toxssmia  from,  i.  603. 
transmission  of,  i.  594. 
treatment  of,  i.   602,  661, 

656,  672, 
uraemia  in,  i.  650. 
urinary  organs  in,  i.  603, 

618,  624,  626. 
uvula  in,  i.  61.3,  614. 
virus  of,  i.  585,  589. 
wounds  as    the  seat  of,  i. 
624. 
Diphtheritic  paralysis,  i.  629, 
635,  672,  iv.  808. 
cardiac,  i.  637. 
causes  of,  i.  643. 
clinical   history  of,  i. 

631. 
diagnosis  of,  iv.  808, 

810. 
dysphagia  in,  i.  636. 
heart-failure  in,  i.  637- 

643. 
multiple,  i.  635. 
mutations   of,    i.    635, 

647. 
pathology   of,   i.   639, 

644,  645,  iv.  809. 
symptoms  of,  iv.  809. 
tendon  reflexes  absent, 

i.  633. 
treatment  of,  i.  672,  iv. 
810. 
Dislocations,     iii.    1043,   1097. 

congenital,  iii.  945. 
Ductus  arteriosus,  closure  of,  i. 

252. 
Dyspepsia,  iii.  1. 

acidity  of  stomach  in,  iii.  6. 
acute,  iii.  4,  5,  9,  12,  14. 
blood  in,  iii.  3. 
bowels  in,  iii.  3,  4,  7,  19. 
breast-milk  in,  iii.  2. 
catarrhal,  iii.  8,  19. 
causes  of,  iii.  2. 
chronic,  iii.  5,  6,  9,  10.  16. 
colonic,  iii.  16.3.   See  Mem- 
branous Enteritis, 
constipation  in,  iii.  721. 
diagnosis  of,  iii.  9-11. 
diet  in,  iii.  14,  18. 


Dyspepsia,  digestion  in,  iii.  18 
effects  of,  iii.  6,  11 . 
exercise  in,  iii.  17. 
flatulence  in,  iii.  7. 
fontanel  in,  iii.  6. 
food  in,  iii.  2,  3,  13,  18. 
hygiene  in,  iii.  16. 
inherited,  iii.  3. 
lavage  in,  iii.  6. 
lesions  in,  iii.  3,  4. 
meals  in,  iii.  18. 
milk  in,  iii.  2,  14. 
nervous,  iii.  7,  11,  36. 
nurse  in,  iii.  2. 
pathology  of,  iii.  3. 
pepsin  in,  iii.  1 3,  20. 
prognosis  in,  iii.  8,  11. 
stimulants  in,  iii.  16,  31. 
stomach  in,  iii.  7,  8,  13. 
stools  in,  iii.  7. 
symptoms  of,  iii.  4,  8,  9. 
tongoe  in,  iii.  6,  6,  8,  13. 
treatment  of,  iii.  11. 
vomiting  in,  iii.  6,  6,  13. 
worms  in,  iii.  6. 


E. 
Ear,  iv.  1. 

anatomy  of,  iv.  3. 

canal  of,  iv.  8. 

chronic  discharge  from,  iv. 

14. 
cleansing  the,  ir.  6,  6,  7. 
diseases,  iv.  1. 
drum     of,     iv.     14.      See 

Membrana  Tympani. 
examinations  of,  iv.  7. 
fictula  of,  iv.  4. 
foreign  bodies  in,  iv.  8. 
hygiene  of,  iv.  38,  46. 
inflammation  of,  iv.  11, 12. 

See  Otitis, 
injuries  of,  iv.  5,  9. 
internal     diseases    of,   iv. 
39. 
injuries  leading  todi^ 
ease  of,  iv.  40. 
labyrinth  of,  iv.  39. 
malformations  of,  iv.  3,  4, 

8,  14. 
mastoid  disease  of,  iv.  29. 

See  Mastoid  Disease, 
membrana  tympani  of,  iv. 

3. 
middle,  iv.  3,8, 16, 18.    See 

Otitis  Media, 
ossicles  of,  iv.  3. 
paracentesis  of  membrana 

tympani  in,  iv.  22. 
polypi  in,  iv.  13,  25,  26. 
poultices    to,    condemned, 

iv.  13,  19,  24. 
reflex  phenomena  from  ir- 
ritation of,  iv.  10. 
speculum  for,  iv.  7. 
structure  of,  iv.  39. 
surgical  injuries  of.  iv.  9. 
syringing  the.  iv.  8. 
washing  out  the,  iv.  6,  7,  S. 
Earache,  iv.  16,  18,  24,  37. 
hysterical,  iv.  9S4. 
treatment  of,  iv.  13. 
Eclampsia,  causes  of,   iv.  461, 

796. 
dentition  in,  iv.  796. 
diagnosis  of,  iv.  798. 
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'        BflliLmpsiA,  rpilepsv   rimulnted 
by,  ir.  7tf7.  7»8. 

EndocarditiB.  iicute,  fibrous  nod- 

Enteric  fever,  d^eotlons  in,  t.          ^^^^| 

uJ«  in,  ii.  774,  777. 

^^^1 

I               peri|>benil  irriUtioDs  cau(>« 

fwtnl,  ii.  771,  772. 

delirium   In,    i.   459,   471,           ^^^1 

1                   ing.  iv.  7V7. 

niitrnl  fttnoais  in,  ii. 

^^H 

[               prognofis  in»  Iv.  7»M,  888. 

770. 

diagno»if  of,  i.  478.                        ^^^^H 

■jmptoniB  of,  iv.  707. 

orsr-flxerciM       as      a 

dtarrhcea   in,  1.  407,  489,           ^^^H 

troatmeot  of,  ir.  TVS. 

eannv  of,  ii.  784. 

^^^H 

Ectctua,  ii,  01, 

p<»thology  uf,  ii.  772, 

disinfcctnntfi  in,  1.  482.                ^^^H 

cnuHMi  of,  ii.  Bl-fl4. 

nbjraicAl  aigna   of,  ii. 

i.  441,  40.1.                ^^^H 

tiiagnodis  of,  ii.  AU. 

770. 

i-ncuiatu  in,  cold,  i.  495.               ^^^^^| 

«tiulo]^y  «»f,  ii.  Ol-W. 

prognorift  in,  ii.  782. 
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pro^noiis  in,  it.  77. 

proplivUxifl      Bgtviiist, 

^^^H 

evuiiptoui)itolo|;y  of,  it.  04, 
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epiBtaxid        i.  400.                      ^^^^^^ 

'  07. 

rbeamMticiii  in  its  relu> 
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Ircattnont  of,  ii.  "0. 

tioa  lo,  ii.  770. 

otiolr»gy  of,                                        ^^^^H 
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tion  to,  ii.  771. 
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B«priQ,  ii.  7H5. 
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|ji\tholu^y  of,  ii.  04. 

sex  in,  ii.  772. 

^^^M 

pro;fn<»Ma  *tf.  ii.  94. 

ilgns  tif,  ii.  776. 
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IroMlmenl  of,  ii.  94. 

luticutuncoua    iiiidules 

inoculation  of,  i.  440.                     ^^^^^^| 

vnriotics  of,  ii.  93.  94. 

in,  ii.  777,  77 1<. 

tnti^tioal   betnorrhagc  in,          ^^^^H 

Embolism,  eerebnil,  eaas«8   of, 

syn)[>toin»  of,  ii.  775. 

^^^M 

iv.  532. 

trcAtiutnt  of,  ii.  7f  J. 

perforation        i.  468.           ^^^^^H 

effMta  of,  ir.  5.18,  5.^4. 

valvular  diseuae  ua  a 

of,  i.  452.                            ^^^^^1 

1              meoinge&L    siroi    of,    Iv. 

oau*e  of,  ii.  771. 

lobar  pneumonia  a«  a  com-           ^^^^^| 
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obronk,  ii,  SI 5. 

pttcHiion  of,  i.  458,  465.              ^^^^| 

■                of  the  flhnroid,  ir.  179. 

subacute,  ii.  708. 

lungn  in,      457,  405.                       ^^^^| 

within,  the  ejebal),  iv.  177. 

Ealargotaont  of   tbo  h«Art,  ii. 

motwtitorio    glnnda    in,                ^^^^| 

Ei»buDu»     iliseritDitiiiLcJ     from 

7S9.     Sfe  also  DUatatioo 

^^^M 

throiiibufi,  iv.  h'A4. 

of  the  Henri  and  Hypef' 

mouth  in,                                       ^^^^^H 

Eiul>ryt)ti>j(y,  i.  9."I9. 

trophy  of  the  Heart. 

oervuuc  i<yMtcm  in,  i.  470,            ^^^^^| 

1         Emurgeiiciw!,  iil.  K39. 

auBaultalion  in,  ii.  799. 

t>«am]gia  in,                                   ^^^^^H 

Eiu|>h>-somA,  ii.  6\b. 

oaiUM  of,  ii.  792.  805. 

onset            451^                               ^^^^1 

1               liHUiiea  uf,  ii.  ff45. 

diftgnosia  of,  ii.  804. 

ojiAuouB  ayetviu  in,  i.  475.             ^^^^^| 

1               court«  of,  ii.  MH. 

olfiH-ta  of,  ii.  798. 

pAthoh^gy  uf,                                 ^^^^H 

1              diagnosis  uf,  ii,  049. 

histrtlogy  of,  ii.  791. 

p«rfortttion  uf  bowel  in,  I.          ^^^^H 

1               palhwlojty  of,  ii.  1147. 

iDuaoiilar  overwork  in,i  ii. 

^^^M 

1                 prognusid  in,  ii.  RJI). 

BOO. 

perttoiiitia         i.  409,  491.             ^^^^^| 
P«yer*K  patehes  tn,  i.  453.            ^^^^^| 

^^_       BytafUmti  of,  ii.  H48. 

overwork  In,  ii.  SOO. 

^^H      trenirocnt  of.  ii.  0al). 

pathology  wf,  H.  7«9,  794. 

piDcotn0aiu  iii,  1.  465.                    ^^^^^| 

^^^     varietiM  of,  ti.  04^. 

prognoflia  of,  Ii.  805. 
rwiultA  of,  ti.  798,  799. 

prodroiUL's  of,  i,  459.                     ^^^^^| 

'        Euipyetu*,  ii.  7(16. 

progno!«ia  in,  i.  481.                       ^^^^H 

«i!*]>initioi)  in,  ii.  707. 

rheuniatinm  in,  ii.  809. 

prophylaxiHagainBi^  i.  481.            ^^^^| 

cxptoring-occdip  in,  ii.  7Ufl. 

seat  of,  ii.  80&. 

ptomaine  of,  i.  451.                      ^^^^H 

pamci'ntesii  io.  ii.  707. 

aymptonjs  of,  ii.  799,  800. 

rtt.>;h  in.  i.  400,  47.1.                       ^^^H 

pl(>uritio>.  ii.  nw. 

treatment  of.  ii.  807. 

reflexes        i.  472,  473.                 ^^^H 

plcnrolomy  In,  ii.  709, 

varietiw  of,  ii.  789,  80.^, 

relapBeB            401,                          ^^^^^| 

pas  of,  ii-  7tlO. 

Enteric  fever,  i.  441. 

aequeU            470.                           ^^^^^| 

tlioracenteHis  ii»,  it.  707. 

aloohulio  stimulanti  in,  i. 

BpcoiHc!  trrdtfuent  of,  i.  495.           ^^^^H 

tr«ntiii»tit  of,  ii.  700. 

485,  496. 

Bp«)t.<t  of,  t.  400,  47:{.                        ^^^H 

Eocepliiiliii%     congenital,     i?. 

aoalvaia  of  lyiiiptoma  of,  i, 

lymptom*  of,  {.  45S,  402.               ^^^^| 

4§2. 

402. 

tewp«raiure  in,  i.  459,  40(1,           ^^^^| 

proptiylAxii     of,    iv.     7(i3, 

anntumical    l«<lotta    in,    i. 

77rt. 

4^2,  458,  475. 

thoracic  troubles  in.  i.  491.           ^^^^| 

eytnplums  of,  iv.  70.1. 

antipjrotiiw  in,  1.  492. 

tongue  in,  i.  400.  470,  488.            ^^^H 

treutnjcnt  of,  iv.  702, 

aphakia  from,  i,  472. 

treatment  of,  1.  48],  485.                ^^^H 

'         Rllc«|»ha1ocele,  iv.  7.10,  741. 
«iliigiiosi«i  of,  iv.  742. 

buQtDrm  in,  i.  445. 

tympuiny         i.  45:<,  408.                  ^^^^^| 

bath  io,  {.  488,  494.  496. 

typeof.'in  childhood,  1.451,           ^^^^| 

pftHliatiro  tronttneDl  of,  iv. 

b«il-«w»riv,  1-474,  491. 

402.                                ^^^H 

743. 

bowds  in,  i.  453,  407. 

aloemtiun  of  the  buwola  io,           ^^^^H 

Enducarditii,  hculo,  ii.  70^. 

cauBBS  (tf,  i.  4  42. 

^^^H 

Anieinia  of,  ii.  779. 

olitnatto    influenoca  in,   1. 
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i.  4.il. 
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Entero-oolitifi,  acute,  glands  in, 
iii.  142. 
hygiene  of,  iii.  144. 
irrigation  of  bowel  in, 

iii.  147. 
magnesium  silicate  in, 

iii.  146. 
milk  diet  in,  iii.  145. 
mouth  in,  iii.  137, 142. 
nervous  symptoms  in, 

iii.  137. 
nutrition  in,  iii.  139. 
poultices  in,  iii.  147. 
prognosis  in,  iii.  141, 

143. 
prophylaxis     in,     iii. 

143. 
shreds  in  stools  of,  iii. 

138. 
stomatitis  in,  iii.  142. 
stools  in,  iii.  137. 
symptoms  of,  iii.  134. 
tongue  in,  iii.  137. 
tonics  after,  iii.  149. 
treatment  of,  iii.  143. 
varieties  of,   iii.   134, 
139. 
Enareeis,  iii.  591. 
Epilepsy,  iv.  899. 
aura  of,  iv.  899. 
brain  in,  iv.  903. 
bromides  in,  iv.  910. 
causes  of,  iv.  902,  906. 
convulsive   centre   in,   iv. 

905. 
oomu  Ammonis  in,  iv.  904. 
cortical    involvements  in, 

iv.  905. 
curability  of,  iv.  907. 
diagnosis  of,  iv.  906,  998. 
double  consciousness  in,  iv. 

899,900. 
environment  in,  iv.  901. 
etiology  of,  iv.  902. 
face  in,  iv.  899,  902. 
histological  changes  in,  iv. 

904. 
hystero-,  iv.  900,  972.     See 

HyRtero-Epilepsy. 
idiocy  following,  iv.  1029. 
idiopathic,  iv.  900,  903. 
in  cerebral  palsies,  iv.  540. 
Jacksonian,  iv.  902. 
lesions  in,  iv.  902,  903. 
major  and  minor,  iv.  899. 
nocturnal,  iv.  900,  998. 
operative  treatment  of,  iv. 

769. 
ophthalmoscope  in,  iv.  197, 

861. 
pathological    anatomy    of, 

iv.  903. 
peripheral  lesions  causing, 

iv.  906. 
procursive,  iv.  900,  902. 
prognosis  in,  iv.  907. 
recurrence  of,  iv.  901. 
sclerosis  of  brain-elements 

in,  iv.  904. 
symptoms  of,  clinical,  iv. 

899. 
syphilitic,  iv.  592. 
treatment    in    the   fit,    iv. 

901. 
treatment  of,  iv.  908. 

operative,  iv.  759,  908. 
types  of,  iv.  899,  900,  903. 


Epileptic  condition,  iv.  859. 

convulsions,    methods    of 
producing,  iv.  905. 

diathesis,  iv.  866. 

idiocy,  iv.  1029. 

seisures  in   multiple  scle- 
rosis, iv.  501. 
Epileptiform    convulsions,    iv. 

796,  883.     See  Eclampsia. 
Epilepto-hysteria,  iv.  973,  976. 
Epileptoid   state  with   organic 

brain-disease,  iv.  461. 
Epistaxis,  ii.  345. 

causes  of,  ii.  347. 

diagnosis  of,  ii.  350. 

diseases  associated  with,  ii. 
348. 

heredity  in,  ii.  349. 

idiosyncrasy  in,  ii.  349. 

mental  emotions  causing, 
ii.  350. 

pathology  of,  ii.  355. 

periodical,  ii.  353. 

predisposition  to,  ii.  S49. 

prognosis  in,  ii.  354. 

salutary,  ii.  354. 

spontaneous,  ii.  335. 

surgical  treatment  of,   ii. 
S58. 

symptoms  of,  ii.  356. 

treatment  of,  ii.  357. 

vicarious,  ii.  353. 
Erysipelas,  i.  771. 

ambulatory,  i.  780. 

antiseptics  in,  i.  783. 

bacteria  of,  i.  772. 

causes  of,  L  771. 

cerebral  symptoms,  i.  776. 

complications    of,    i.    778, 
781. 

contagion  of,  i.  773. 

diagnosis  of,  i.  779. 

epidenflcs  of,  i.  773. 

external  applications  in,  i. 
781. 

in  the  new-bom,  i.  777. 

integument  in,  i.  775. 

kidneys  in,  i.  776. 

pathological    anatomy,    i. 
778. 

prevention  of,  i.  781. 

prognosis  of,  i.  780. 

prophylaxis  of,  i.  781. 

pseudo-,  i.  780. 

sarcoma    banished    by,    i. 
772. 

sequelae  of,  i.  778. 

skin  in,  i.  775. 

stimulants  in,  i.  784. 

symptoms  of,  i.  774,  776, 
777. 

treatment  of,  i.  781. 

varieties  of,  i.  771. 
Erythema,  ii.  14,  17,  .39,  40. 

causes  of,  ii.  14. 

diagnosis  of,  ii.  16,  40. 

etiology  of,  ii.  14. 

prognosis  of,  ii.  40. 

symptoms  of,  ii.  14. 

treatment  of,  ii.  15,  16,  40. 

varieties  of,  ii.  14,  17,  39. 
Exercise,  iv.  255. 

abuse  of,  iv.  279. 

avoidance  of   dangers   in, 
iv.  280. 

benefits  of,  iv.  279,  371. 

effects  of,  iv.  274,  276,  279. 


Exercise  for  girU,  iv.  296. 

for  young  children,  iv.  281, 

282 
ill  eifeoU  of,  iv.  279. 
injurious  in  some  eases  of 

chorea,  iv.  853. 
moral  effect*  of,  iv.  276. 
Exophthalmic  goitre,  iv.  952. 
anatomical  featurosof, 

iv.  953. 
causes  of.  iv.  953. 
etiology  of,  iv.  952. 
exophthalmos    in,  iv. 

955,  956. 
fundus    oouli    io,    iv. 

205. 
galvanism  in,  iv.  955, 

956. 
heart  in.  iv.  953.  954. 
heredity  in,  iv.  953. 
lesions  in,  iv.  953. 
pathology  of,  iv.  953. 
sympatHetie  nerve  in, 

iv.  955. 
symptoms  of,  iv.  954. 
thyroid   glaod  in,  iv. 

953,  954. 
treatment  of.  iv.  955. 
Bye,  iv.  50. 

abnormalities  in,  iv.  159. 
ametropia  in,  iv.  140. 
artificial,  iv.  157. 
bums  of,  iv.  148. 
ciliary  wounds  of,  iv.  149. 
diseasesof,  iv.  120,  159. 
external  muscles  of,  ir. 

133 
lens  of,  iv.  126.    S*f 
Cataract  and  Lf  ns. 
emmetropia  of,  iv.  140. 
enucleation        of,        after 

wounds,  iv.  149,  157. 
far-sighted,  iv.  141. 

glasses  for,  iv.  141. 
foreign  bodies  in,  iv.  147. 
hygiene  of,  iv.  366. 
hyperopia  of,  iv.  141. 
injuries  of,  iv.  147. 
malformations  in.  iv.  159. 
massage  of,  iv.  110. 
ophthalmoscopy  of.  iv.  I5S. 
penetrating  wounds  of,  iv. 

147,  149. 
refraction  of,  iv.  140. 
retinal   affections  of.    &« 

Retina, 
rupture  of,  iv.  148. 
surgical  operations  on,  iv. 

150. 
traumatism   of   fundus  of, 

iv.  167. 
vitreous  humor  of,  iv.  12(. 
wounds  of,  iv.  147. 
Eye-disk,  abnormal  tint  of,  iv. 
161. 
congenital  deposits  of  pig- 
ment on,  ir.  160. 
malformations  of,  iv.  159. 
retained  nerve-sheaths  of, 

iv.  161. 
transparency     of      nerve* 
fibres  of,  iv.  161. 
Eyelid,  absoe^s  of,  iv.  56. 
angioma  of,  iv.  59. 
atheroma  of,  iv.  58. 
ooloboma  of,  iv.  67. 
fissnre  of,  iv.  67. 
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Eyelid,  fumnoie  of,  iy.  5S. 

Fever,     beol-production     end 

Fractures,    of   epitroohlea,   iii.               ^H 

iojuriM  of,  ir.  148. 

bent-loss  in,  i.  417,  41H. 

^1 

mv«mon  uf,  iv.  fl2, 4S3. 

bootic,  i.  427. 

of    femur,   iii.    1U82.     S««         ^^^^M 

Iupa«  uf,  IT.  61). 

pack  in,  i.  432,  437. 

^^^^M 

mullatcum  conUgiosum  of, 

paladnl.     St«  Malaria. 

of  libula,  iii.  1093.                     ^^H 

iv.  5S. 

poisons  of,  i.  422,  423. 

of  foot-bones,  iii.  1007.              ^^^H 

molluMum  fibroAum  of,  itr. 

pu!!i«  in,  i.  429. 

of  foreanii,   iii.  1076.     See                ^H 

5B. 

relnfuiing.     Set   Relapsing 

Forearm.                                          ^H 

nicvui  of,  iv.  50. 

Fever. 

of    great    trochanter,    iii.                 ^H 

Mtiuromit  of,  iv.  59, 

remittent,  i.  478. 

1084.                                           ^^M 

rrileuin  of,  iv.  65. 

eearlet.    See  Soarlet  Fever. 

of  blind,  iii.  10S2.                        ^^^^M 

phleginonoua  iafliLirimution 

skin  in,  i.  419,  429. 

t>r  hnini^rufl,          1062.                 ^^^^^H 

of,  iv.  56. 

sponging  in,  i.  436. 

of  kg. bones,  iii.  H>93.              ^^^H 

plaelia   o)>er&tioiit    (ta,    iv. 

spultod.     Sf€  Cerebm-Spi' 

of    lower     extremity,    iii.                ^^| 

151. 

ual  Fever. 

^1 

plexifortn   neuromm  of,  iv. 

Btiuiulants  in,  i.  437. 

of  neck  of  fpmur,  iii.  1084.                ^H 

fi». 

eymptoms  of,  i,  437. 

of   nuck   uf    humerus,    iii.               ^H 

pott-rariolaui  alo«r  of,  iv. 

tbormia,  i.  439, 

10ti3,  It]65.                                ^^^M 

55. 

tongue  in,  i.  429. 

of  olecranon,         1074.              ^^^^H 

iM«odo-erjBipelM    of,     iv. 

trcatiDPnl  of,  I.  483,  974. 

of  scapuln,  iii.  lOiVi.                  ^^^H 

M, 

typoe  of,  i.  427. 

of  Hurgitial  neck  of  hume-               ^^M 

ptoiin,  iv.  58,  M. 

typboid.         lAl**       Enteria 
Fever. 

TUB,  iii.  10()5.                                     ^H 

larcoma  of,  iv.  59. 

of  tibia,  iii.  1093.                                 ^M 

•vbnreoufl  luinor  of,  iv.  58. 

typhus.  See  Typbiw  Fever, 

of    ii]ipor    eitromity,    Iii.                ^H 

syphilitic  <li«cfiut«  of,  iv.  57. 

Fcetal  nppendtigee,  diseases  of 

H 

Eyelids,  itlwBbcfl  af,  iv.  C8. 

tbe,  i.  233. 

of  upper  n)ii.vi]ln,  iii.  1955.                ^H 

Afleotiuna  of,  iv.  50. 

oiruutiitioD.  i.  27,  29,    64, 

partial,  iii.  1049.                                   ^1 

ooog«oit«l    dofectfl   of,    iv. 

253,  35rt, 

phenou]i>ua  and  symptouis                 ^H 

6«. 

diiieu.i'Lw,  inlVclioQs,  i,  217. 

of,  iii.  1052.                                       ^1 

defceU  of,  iv.  61,  66, 

nrm  infectious,  i.  2.'i0. 

Kimple,  iii.  1049.                             ^^^B 

ervnifK'iiu  of,  iv.  56. 

beart,  i.  26. 

special,  iii.  1054.                          ^^^^| 

1                grunulur,  iv.  88.   See  Opb- 

membmnes,  i.  951. 

sprain,         t049.                          ^^^^^| 

tbiilmift,  GriiouUr. 

syphilis,  i,  221-226. 

ftntisties  of,  iii«  1046.                   j^^^^H 

Eyo-atmin,  iv.  K^y. 

dittxnonis  of,  i.  222. 

swelling  of.  ii).  (053.                  ^^^^^H 

ft  cnuBo  nf  nn^grim,  iv.  M2^ 

liver  in,  i.  224. 

trcattnent  nf,  iii,  1054.                ^^^^H 

1                      ».'i4,  8:17. 

palbulogy  uf.  i.  223. 

Functional     disorders    of    the                ^H 

dotoolion  of,  iv.  838. 

prognotia  of,  i.  225. 

heart,  ii.  742-745.                            ^^M 

in  myopi*,  iv.  142. 

signs  of,  i.  223. 

^^^^H 

in  tchoolM,  iv.  :{6A. 

Foods,  1.  4. 

^^^^^M 

iU  •fl'ecu  uD  eliiiractor  Kitd 

artificial,  i.  3IU,  311,  315, 

^^H 

the  pursuit*  of  lift,   iv. 

318,  .121,  .'!40. 

^^^^1 

145. 

force-vnlues    of,    iv.    269, 

Oongrene.  iii.  90S.                             ^^^H 

Mlirf  of,  iv.  m. 

291. 

ftfter  fracture,  iii.  1077.              ^^^^| 

rwulla  of,  iv.  U4. 

household    preparntEoo  of, 

of  th^  ttibio.  iii.  728.                  ^^^1 

i.  32B-:t2». 

of  Lho  mouth,  ii,  972,  974.              ^H 

infantii',  so  cm  lied,  L  340. 

Set  Cancrum  Oris,                              ^M 

F. 

patfftt.    i.    31(1,   3U,    315, 

of  the  skin,  ii.  58.                              ^^^ 

318,  321. 

causes  of,  ii.  59.                   ^^^^1 

Face,  eong«nitAl  defMta  of,  ii. 

Frotitures.  iif.  1043. 

diagnosis  of,  ii.  59.             ^^^^H 

935. 

causes  of,  iii.  1047. 

history  of,                            ^^^H 

deforunty  of,  ii.  939. 

coinuiinurcd.  iii.  1049. 

pathology  of,  ii.  59.            ^^^^H 

Ouurea  of,  ii.  937,  940. 

ooniplc'lc,  iii,  KMV. 

prognosis  in,  ii.  54.            ^^^^^| 

foBtal  tumor  of,  ii.  939. 

oomplicAtcH),  iii.  li)49. 

•yinptomatology  of,  ii.        ^^^^| 

obliqao  fiature  of,  ii.  937. 
pftraiyila  of.    <Se«  Pftnly* 

CompJtin<l,  iii.  1049. 

H 

crepitus  oa  a  sign  of,  iii. 

treatment  of,  ii,  60.                      ^H 

■l«,  Fiioial. 

1053. 

of  the  spto<-n.  ii.  897.                          ^M 

tvrRtotnAta  of,  il.  939. 

defnrmity  as  a  sign  of,  iii. 

Qangronoas      btilano-posthitts,          ^^^H 

Fwdinif.  i.  270. 

1W53. 

^^H 

iirtiliaial,  i.  2SK-329. 

during  birth,  ill.  Ifl62. 

Oostralgia,  iii.  2.'V,  1024.                      ^^^1 

intervnli  between,  i.  273. 

fureariD,  iii.  1076. 

causv^  of,  iii.  26.                           ^^^^| 

rule*  for,  ii.  37.'5. 

fragility   of   bones   in,   iii. 

diagnosis  of,  iii.  27.                      ^^^H 

Fe«ding  tub««,  i.  294,  296,  297, 

HJ47. 

history  of,  iii.  25.                          ^^^H 

298. 

green-stiok,  ill.  777, 
heredity  in,  iii.  1049. 

onset  of,  iii.  27.                                   ^H 

Fttrer,  i.  417. 

pathology  of,  iii.  26,                                ^H 

»t)tipyreti«8  in,  i.  434. 

impiir'te'l,  iii,  1049. 

periodicity  in,  ill.  27.                         ^M 

bacteria  in,  i.  422. 

iDfomplfile,  iii.  777. 

■ex  in,  iii.  25,                                        ^| 

1                bnthing  in,  1.  436. 

intra-iiterin«>,  iii.  Ui51. 

symptoms  of,  iii.  26.                            ^M 

causes  of,  i.  421. 

mode  of  repair,  iii.  1053. 

treatment  of.  Hi.  28.                             ■ 

Mrebral    iryinptomi    in,    i. 

multiple,  iii.  1049. 

Oastreotasia,  iii.  41.                                   ^^H 

i                     4:!1. 

of  hones  "f  fiice,  iii.  1054. 

Oaatric  canc«r,  iii.  54.                       ^h^H 

[                 e«r«lin!)-Rpiniil,  I.  514. 
eonntipation  in,  i.  433. 

of  carpitl  bmief,  iii.  I0hi2. 

catarrh,  iii.       8,  32.                     ^^H 

of  ol*vi.')p,  iii.  IU5W. 

acute,                                    ^^^^M 

ooDtimiiwI,  i,  439. 

of  condyle  of  humerus,  ill. 

iii.  .36.             ^^^^H 

deliriinn  iti,  i.  481. 

1072, 

ill.  87.               ^^^1 

diet  in,  i.  4/13. 

of    oornnoiil     prooess,    il{. 

causes  of,  iii.  34.                  ^^^H 

|,                enteric,  i.  441.   ^e«  Enteric 

l«7r.. 

obaraoters  of,  lit.  S8,               ^H 

Fever. 

of  eptoondyle,  iii.  1079. 

■ 

^^m                        ^Mr 

GENERAL   INDEX. 

^^^ 

^^^^^H             Qaitrio   catarrh,  iMinpliuatioos 

Qlaodular   disenao,   injuries   as 

Hare-lip,  double,  ii.  997.  14KM.  ^^H 

^^^H 

cauiing,  ii.  154. 

natnre  of,  ii.  995.                          H 

^^^^^H^^                       conruUiou«        tii.  36. 

leeions  of,  ii.  15a. 

opermtiuo  for.  li.  999,  lOOl,    ^^H 

^^^^^^^^L                      dingnosis 

|)roeno8i«   in,   ii.  157, 

10(»t.  1007,  1081.                ^^M 

^^^^^^^^H 

16.1. 

Hay-fever,  ii.  063.                        ^^H 

^^^^^^^^H                     piithuluj^j  of.       33, 35, 

scataof.  ii.  V1.S. 

causes  of,  ii.  664.                    ^^^^M 

^^^^^^^^H 

Aeoondiiry,  ii.  UZ2. 

diagnosis  of,  ii.  667,              ^^^^| 

^^^^^^^^B 

suppuration  la,  ii.  157, 

history  of,  ii.  663.                 ^^^H 

^^^^^^^^H 

162. 

pathology  of,  li.  666,             ^^^^| 

^^^^^^^^H 

treatment  of,  ii.  15li>, 

prognosis  uf,  il,  G67.             ^^^H 

^^^^^^^^H 

162. 

ri-.T>']irtii  for,  il.  66K.                  ^^^H 

^^^^^^^^H            d«formitie8, 

Goitre,  ii.  720. 

fTiiiptoms  of,  ii,  666.              ^^^H 

^^^^^^^^1             dt«order».                          Sat 

and  nretiuiam.  ii.  270,  28(, 

trcutuiobt  of,  ii.  Gfi'.             ^^^H 

^^^^^^^^H                 Stoiutich,  Di^euBce  of. 

2J*(),  292,  721. 

Hea<l,  anatomy  «if,  i.  11.               ^^^B 

^^^^^^^^^^B              beuiorrha^e, 

causes  of,  ii.  720. 

blows  upun.  iv.  555.                ^^^B 

^^^^^^^H                     blindo«A8  nfler, 

diagnoaia  of,  ii.  722. 

oyrtometor  for,  ir.  774.          ^^^B 

^^^^^^^^B                    oaiu«9 

exophthaimic.   See  Exopb- 

defects  of,  due  to  maternal          V 

^^^^^^^^B                    dUgnosb  of. 

thalmio  Goitre. 

imprewiona,  i.  20V.                    H 

^^^^^^^^B                          th«   a«w-b<}ru, 

geological  relations  of,  ii. 

distortions  uf,  ia  l*fa«r,  L           H 

^^^^^H 

721. 

251,  258.                                        ■ 

^^^^^^^^B 

heredity  ia,  it.  721, 

enlarged,   i.  95,     fUr    Uy-           ■ 

^^^^^^^^H                     syuipturos 

Btyxosdcma  iu  its  rolntloD 

•  IroeepliHlus.                                    ^M 

^^^^^^^^B                    trcAtoiL'oL 

to,  ii.  721, 

injuritw  of  the,  in  l»bar,  i.    ^^^ 

^^^^^^^^B 

patbulogy  uf,  ii.  721. 

^^B 

^^^^^^^^B 

prognosis  in,  ii.  72^5. 

massage  of,  ir.  S28.               ^^^B 

^^^^^^^H 

symptoms  of,  ii.  722. 

Mclions  of  the,  i.  14,  It,   ^^H 

^^^^^^^^H                    (»us«j!  af, 

treatment  of,  ii.  723. 

55,  96.                                           ■ 

^^^^^^^^B 

varioo«o,  ii.  722. 

Headache,  ir.  828.                          ^^H 

^^^^^^^H                   b«naorrbftge  from,  ill. 

vnrielie«  of,  ii.  721. 

anaemic,  iv.  828,  836.            ^^H 

^^^^^H 

Quma,  congenitjil   hypertrophy 

aathcnopie.  iv.  835.                ^^^H 

^^^^^^^^H                      pathology  uf, 

of,  ii.  U45. 

cause*  uf,  iv.  $28.                  ^^^H 

^^^^^^^^B 

union  of,  ii.  U45. 

ovrabral     diseA^e     io,     >r.  ^^H 

^^^^^^^^F                    isyui\}totn»  uf,  iii.  51. 

hypertrophy  of,  ii.  V86. 

^^B 

^^^^^B                              treatment  uf,  iii.  54. 

operation  for,  ii.  B87. 

classification  of,  iv.  i>29.       ^^^M 

^^^H,              Gaatritis,  iii.  S2. 

in  iioute  rickets,  ii.  254. 

dyspeptic,  iv.  S37.                  ^^^B 

^^^^^^B               oauBeH 

in  (curvy,  ii.  986. 

ear-disease  in,  iv.  83^.           ^^H 

^^^^^^H             dipbtberitic,  iii. 

0uppurntiv(?    inflMmmation 

eye-troubles  in,  iv.  h^.  9»»           ■ 

^^^^^^^^F 

of,  ii.  i»S4. 

also  Megrim.                               H 

^^^^^V                      symptoms  of,  iii.  32. 

(iymna,«tie«,  active,  iv.  X02, 303. 

hysterical,  iv.  984.                         ■ 

^^^^H                GnetrO'duodetiitia    a    cause   of 

♦ustbelic.  iv.  303. 

In   maltiple  cereVro-tpiaal          H 

^^^^^H                                iii.  Ala, 

anciept,,  iv.  301. 

scleroaia,  iv.  500,  513,                ■ 

^^^^^m              IJitatrodyniii,  iii.  26. 

apparatus  for,  ir.  870. 
chuisiftt'd.  iv.  302. 

in    tuberaular   meoiniritM,          H 

^^^^H               lliistro-enteritis,  cbrunic   p»vu' 

iv.  514,  515.  516,  619.                ■ 

^^^^^H                   ilu-meuibranuua,  iii.  lA;^.    See 

educational,  iv.  ,^03. 

malarial,  iv.  8.'t8.                            ■ 

^^^^^B                    Mtr^inbraouuH  Enteritis. 

for  children,  iv.  282. 

of  bypermetropie  cbildrtfl,          H 

^^^^^B               lioniiiil  urgnni,  female,  iii.  74 !> 

for  girls,  iv,  297,  357. 

iv.  U9.                                        ■ 

^^^^H              tJinnrf.  tbymuB.  ii.  543. 

bisiory  of,  iv.  301. 

fliek,     Sre  Migraine.                    ^| 

^^^H                      thyroid,  ii.  543.     See  Thy- 

in  auhiH)lf>.  iv.  602,  369. 

signifioance    of,     >v     i  .o,    ^^B 

^^^^^1                           roid  QUnd. 

medical,  iv.  30.S. 

^H 

^^^^^^       Glands,  abseeu  of,  il.  014,  917, 

military,  iv.  ."103. 

type*  of,  ir.  82V.                    ^^B 

^^^^^^ 

paflsire,  Ir.  303, 

unilateral,   ir.     790.      .»«    ^^1 

^^^^^H 

pedagogic,  iv.  302. 

Migraine.                                   H 

^^^^^^^^^H               diflordurs 

po«itiona  in,  iv.  304. 

aramio,  iv.  838.                            H 

^^^^^^^^H                                          ii.  018. 

eobool,  ir.  302,  3««. 

varieties  of,  ir.  460.                      H 

^^^^^^^^H 

Swediab,  ir.  301. 

Heart,  aneurism  of.  ii.  840,  Ml.  ^^^ 

^^^^^^^^B                                 of,  for  tuber- 

apomalibs  uf,  in  the  (<Bt«b,^^^B 

^^^^^^^^H 

^^H 

^^^^^^^H[ 

H. 

aortic  disease  of.  Sf  A«eti|P^^^B 

^^^^^^^^B 

Valvular  Uiaeaae  of  tlu^^H 

^^^^^^^^^B             in.  ejphllb,  ii.  2(^3. 
^^^^^^^H             lymphatic,   their   distribti- 

Haemophilia,  ii.  B70,  879. 

^^H 

arthritis  in,  ii.  88S. 

bi6d  at  apex.  ii.  750.             ^^^B 

^^^^^^^^B                            and    dniirittge. 

causea  of,  ii.  880. 

biloculnr,  ii.  750.                   ^^^B 

^^^^^H, 

climate  in,  ti.  881. 

oungeoiLal  diseiMa  of,     S44  ^^^H 
Hoari.Diseaae.  CoqcmI.         V 

^^^^^^^^H             of  tbs  mediRfltinum,  disease 

diagnosis  of,  ii.  88.S. 

^^^^^^V 

heredity  of.  ii.  870,  880. 

tsl.                                               ■ 

^^^^^K^^              Mrofuloufl,  ii.  V€7. 

joints  in,  ii.  883. 

def<M.>u  of  venirienbar  Mp-          ■ 

^^^^H                    vebftoootif,  ii. 

mortality  from,  il.  884. 

turn  of,  in  7.>3.                            B 

1^^^^™                       atrueture  of,  ii.  807, 

pnthulo^y  of,  ii,  881, 

dilatation  of.  ii.  7<t9.     S*»  _^^M 

W                                     ewBat-,  ii.  ]  1. 

piitechint  in,  ii.  883. 

Dilatation  of  the  Heart. ^^H 

B'                                      tuberculosis  "f,  ii.  168, 

jtrugnfiais  in,  I'u  884, 

enlargement    of,    ii.     7S$»^^^H 

^^^^K               itlandular    diMmse,    icrefulout, 

prophylaxis  of,  ii.  884. 

,SW  Enlargemmit  of  tbtt^^^H 

^^^H 

SRX  in,  ii.  880. 

Heart,  iMIaUtion  of  ^"^^^^^1 

^^^H                               absec^i!  iD,  ii.  15S.  162. 

symptoms  of,  ii.  883. 

Heart,  and  Hyp«rtroph/ ^^H 

^^^^^B                               dentitiun  in,        154. 

treatment  of,  ii.  884, 

of  the  Heart.                              H 

^^^^^^1                                dm(;iiiifiifl  of,  11.  158. 

wounds  in,  ii.  f<^b. 

functional  disorders  of,  ii,          H 

^^^^H                              exciting  oauBea  of,  ii. 

Hare-lip.  ii.  937,  UW. 

■ 

^^^B 

bilateral,  Li.  tiU7,  1004. 

hypertrophy  of,  ii.  789.              ^ 

^^H 

GENEBAL  IKDEX. 

^^^                                        H 

P           Heart,    inflnioniatioD    of.      See 

1   UerediUry  ataxia,  iv.  716.  S«9 

Hip-joint  disease,  general  tuber ^             ^H 

1                       GMtlocarditi*   and  Myu- 

Ataxia,  Friodreich's, 

oulosis  tin  a  eoinpli               ^^M 

^^_                oiu-dUi«. 

ataxic  paraplegia,  iv.  726, 

cation  of,  iit.  I  lUi.                ^H 

^^B            leiiriDB  ntid  congeniUl  do- 

nervous  di«ea«e,  iv.  448. 

bomorrhagu      ia,     iii.             ^^| 

^^V               l«^  "^  "^^   l^**    pulmu' 

progreiiive  uiuacular  atro- 

^H 

P                        nary  orifioc,  ii.  757. 

phy,  iv.  821. 

inlra-pelvioabsecsiin,             ^^M 

1                     iMtoDc  nod  detccta  of,  st  tbe 

eypbili>,  U.  18(S. 

1 18K.                                 ^H 

1                        Kortio  ori&cB,  ii.  7A0. 

labea,    ita    relationship    to 

limitatinn    of    motion             ^^M 

I                   new  ^owtbc  of.  ii.  813. 

multiple     Mjleroeii,     ir. 

lirtU.                          ^H 

1 syphilitic     diae&»o    of,    ii. 

^^                842,  844,  84fr. 

508. 

lunj;     t^plint     in,     iii.             ^^M 

Heredity  in  calouli,  iii.  51)7. 

^H 

^H  Haari-diMOM.     SerAortwYn.}- 

itu  cbloriwis,  iii.  777. 

ujanuai  ovteoela«is  in,             ^^M 

^^^m              trulnr    Duca^c,    Cardiftfl 

in  dflfurtiiittes  of  the  breast, 

^H 

^^^1              AneuriAin,  Dilatation  of 

iii.  7J.'L 

niotixn  in  treating,  iii.             ^H 

^^M               the  Heart,  Ei]d<*oii.rditij}, 

in  di]f<iriuity,  iii.  i<Srt. 

^H 

^^H               Pericaniitis,     Myocardi- 

in   exeetsive  growth*,   iii. 

tuueculnr   iriiiiti))<;    in,              ^^| 

^^^1               tis,  Kniiirgetnvnt  uf  tti« 

!               9-M. 

^H 

^^H               II«art,    Functiunnl    Dia- 

in  fnteinro,  i»i.  1048, 

upvriUitjn  fgr,  iii.  1 193,              ^^M 

^^^H              orders  of  the  Heart,  Hy- 

in  hernia,  iii.  2,'t7. 

^H 

^^^H              p«rtruphy  of  tbo  Ilourt, 
^^H               MiLra)   Inadequacy,  Mi> 

iu  luukuL'tuia.  iii.  784. 

pai)>ive  motion  in,  iii.      ^^^^M 

in  polyductylbin,  iti.  V^tO. 

^^^H 

^^V               tral  ^tQDosia,   Tricuspid 

in    «piDiU    curvature,    iii. 

results    of,    iii.    lld^,     ^^^^| 

^^^                IniKlequMoy,  and  Vafvu- 

lOO.t. 

^^^H 

1^                      lar  DiHtfiife. 

in    tubercular    meningitis, 

aplint                                   ^^^^H 

^^^            congenital,  ii.  747,  7*2. 

iv.  517. 

stages  of,  iii.  il<iO.             ^^^^^| 

^^^                  tliagnopia  of,  ii.  7A4. 

of  near-sight,  iv.  368, 

statintiua  uf,  iii.  1189.             ^^M 

^H                  foeUl,  ii.  747,  74B. 

of  otitis  media,  iv.  S2. 

symptnma  4if.  iii.  |  Uil.             ^^H 

^^^R                   patliology  of,  ii.  748. 

Uermapbrndi.sm,  iii.  663. 

treatment  of,  iii.  1 173,      ^^^^M 

^^^B                   pr(ij{cii>HJs  in,  ii.  '66. 

diagnosis  of,  iii.  669. 

^^^1 

^«                    «vi:n|it<mji»  of,  ii,  762, 

treataieut  of,  iii.  671. 

luxations     of,              11 16-      ^^^^H 

704. 

Hernia,  iii.  2:U. 

^H 

trentment  of,  ii.  768. 

cauaes  of,  iii.  251. 

Uospilala,  ehildrrnV,  iv.  409.                  ^H 

Heat  and  rimtinn.  It.  258. 

cerebral,  Ir.  730.     .^ee  Ea- 

ndiiiinii-lratiuo  of,  iv.              ^^M 

ma  a  di«inf«olant,  iv.  33S. 

oephaiocek. 

^H 

from      iDu»eu1ar    oontrao' 

folltiwing     an     operso 

can.itructidB      of,     iv.             ^^| 

ttone,  iv.  268. 

tion,  iv.  779. 

^H 

Ueatitig  aad  ventilating  appa- 

prevention  of,  Iv,  780, 

driiinage  of.  iv.  415.                  ^^M 

^^H                 ratuA    combined,,    fur    a 

treittmctit  of,  ir.  781. 

iieatiniv;    of,    iv.    411,             ^^M 

^^^H              iM.<hooUhoaii«,     iv.     38U, 

oongeniiul     inguinal,     iii. 

41 L                                  ^H 

^^M               3H4,  d»5. 

2;t5. 

looalities  of,   ir.  409,             ^H 

^^m          by  lunMoeA,  ir.  390. 

tewtivie     in,     ill. 

^M 

^V          by  ateun,  iv.  HtfO. 

2.■tu-2:^7. 

mill-eon«trucliott    for,             ^^M 

^^             of  hoapiUla,   iv.  411.  413, 

umbilicjil,  iii.  232. 

^H 

1                        411. 

apparatus  fur,  iii. 
2.W,  2.14, 

pavilion  stvU%  iv.  411).              ^^| 

1            Uomiatropby,  facial,  oaa»«a  of. 

plane  f'^r.  i'v.  4U!^,  410.             ^H 

1                           iv.  824. 

causes  of,  iii.  2»2. 

|)luu)bingof,  iv.  415,                 ^^M 

fc                      etiology  of,  Iv.  8J4. 

operation  for,  iii. 

•ewerage  of,  iv.  415.                  ^^M 

^^L               p»lholu|iy  of,  ir.  827. 

2»4. 

sites  of,  iv.  4U9,  4lU.                  ^H 

^^^B               pro^iXii^iH  ill,  IV.  827. 

definition  of,  iii.  2'U, 

eurrotiniidin^     of,     iv.               ^^H 

^™^               aytiiiituuiJi  of,  iv,  S2.'i, 

diapbrngftiette,  iii,  244. 

^H 

trcatuieiit  of,  iv.  827. 

eijoyited,  iii.  2:i6. 

ventilation  uf,  iv.  411,              ^^M 

HeioicraqJiH  iv,  71*0.     Src  Me- 

foinorat, iii.  24r{. 

^M 

grim. 

funicular,  iii.  2.16. 

w»tt!r-eloB«te    of,     iv.             ^^| 

Jlvuiijilei^ia.  iv.  488.    Set  abo 

berwlitary,  iii.  2:i7. 

^H 

Ctirebral  Palaiea. 

lumbar,  iii.  245. 

Hydatid  of  ki'lney.  iii.  584.                   ^H 

oaatf-f  of,  iv.  630. 

fit  muKulatod,  ill.  240,  241. 

of  livnr,  iii.  12/),  44.').                         ^H 

li.¥«t<?rical,iv.  97». 

cure  of,  iii,  241-24:i. 

din);n<>f(i.«  of.  iii.  45S.                  ^^| 

to    anterior  poliMiuyelitit, 

through  the  linea  alba,  iii. 

oobitKieuQCus     in,    iii.             ^^| 

iv.  rt«lt. 

2,W. 

^M 

in  <)«r«bral  palaie*,  iv.  541. 

treatment  of,  iii.  2aS. 

prognostA  in,  iii.  454.               ^^M 

■yphilitie,  iv.  &tf4. 

variiites  of.  iti.  2.T1.  2:^2, 

eymptonifl  of,  iii.  448.                ^^M 

^^    lleinorrbage,  cerebral,  iv.  525, 

2:!«. 

treatment  of,  iii.  455.         ^^^^^| 

^^^              Set    Cerebral      Uemor- 

Herpes  siMler,  ii.  41. 

Hydrarthrosis,  iii.  1227.                  ^^^^H 

^^P 

Uip-jomt      ainputsLions,      iii. 

Hyi|reuc('])hiiloccl(!>,  iv.  730.           ^^^^^H 

^^^           in  trephining,  iv.  766. 

1382. 

ilydruculi',  iii.  691.                              ^^^^H 

1                   intracranial,  iv.  771. 

ankyloaifl,  ostaotomj  la,  iii. 

caiiaea  of,  iii.  692.     ^^^^H 

1                   iotrajpiuel,    iv.   652,   654, 

1285. 

treatment  of,  iii.  69S.      ^^^H 

1                 e7i. 

disease,  iii.  lir>A. 

Hydrooephalooele,       iv.      734,             ^^M 

1                   meningeal,    ir.   526,    670. 

abeeeia   in,   iii.    lttl«. 

^H 

Sre     also     Cerebral 

1188. 

llydrocephatue,  ir.  466.                            ^^M 

LIcmorrhage. 

ooiiiplieations    of,    iii. 

acute,  iv.  467.                                     ^^M 

anatomioal  fealuretof, 

IIUI. 

brain-lesions     in,    iv.       ^^^^H 

iv. «76. 

dlatfBOKis  of.  Hi.  1168. 

^^^M 

diftgtioKi«  of,  iv.  676. 

•Jtcision  for,  iii.  1194. 

caaaes  of.                           ^^^^H 

pjttli'ilogieal   anatomj 

ezttrni^ion  in,  lit.  1 173. 

clinical  hifitory  of,  ir.       ^^^^H 

of,  iv.  676. 

fixiiiton    III   treatment 

^H 

L " 

of,  iii.  1175. 

ooDvulaions  in,  iv.  468.       ^^^^M 
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Hydrocephalus,  acute,  effusion 
in,  iv.  468,  469. 
Don  -  tubercular,       iv. 

467. 
onset  of,  ir.  4 68. 
pathological    anatomy 

of,  iv.  469. 
symptoms  of,  iv.  468. 
treatment  of,  iv.  470. 
chronic,  iv.  471. 

brain  in,  iv.  476. 
diagnosis  of,  iv.  477. 
evacuation  of  fluid  of, 

surgical,  iv.  477. 
ezteroal,  iv.  471. 
fluid  of,  iv.  475. 
head-enlargement    in, 

iv.  471,  474. 
intellect  in,  iv.  477. 
internal,  iv.  472. 

anatomical    feat> 
urea  of,  iv.  471. 
pathological  anat- 
omy of,  iv.  474. 
varieties     of,  iv. 
472. 
prognosis  in,  iv.  476. 
special  senses  in,   iv. 

475,  476. 
symptoms  of,  iv.  475. 
treatment  of,  iv.  477. 
varieties  of,  iv.  471. 
congenital,  iv.  746. 
causes  of,  iv.  735. 
external,  iv.  472. 
intraventricular,      iv. 

747. 
treatment  of,  iv.  747. 
distinguished  from  hyper- 
trophy of  brain,  iv.  1032. 
external,  iv.  471. 
ex  vacuo,  iv.  466,  472. 
forms  of,  iv.  466,  467. 
partial,  iv.  475. 
simple    internal,   ophthal- 
moscopic features  of,  iv. 
192. 
syphilitic,  iv.  592. 
treatment  of,  surgical,  iv. 
782. 
Hydronephrosis,  iv.  565. 
diagnosis  of,  iv.  568. 
pathology  of,  iv.  566. 
prognosis  of,  iv.  568. 
treatment  of,  iv.  568. 
Hydrophobia,  iv.  858,  893.  iSee 

Rabies. 
Hygiene,  i.  360, 

general  article  on,  iv.  241. 
of  dress,  i.. 367-370,  414. 
of  female  puberty,  i.  412. 
of  food,  i.  370-372. 
of  puberty,  i.  407. 
of  schools,  iv.  343. 
Hymen,  iii.  714,  749. 
absence  of,  iii.  749. 
varieties  of,  iii.  716,  749. 
Hypertrophies   and    atrophies, 

ii.  85,  97. 
Hypertrophy  of  the  heart,  ii. 
789,  790,  793,  797. 
blood  in.  ii.  808. 
compensation     in,    ii. 

800. 
in     chronic    valvular 

disease,  ii.  816. 
signs  of,  ii.  801. 


Hypertrophy     of    the    heart, 
symptoms  of,  ii.  800. 
treatment  of,  ii.  808. 
Hypogastric  artery,  doeure  of, 

i.  252. 
Hypospadia,  iii.  648. 

diagnosis  of,  iii.  650. 
etiology  of,  iii.  648. 
prognosis  in,  iii.  650. 
treatment  of,  iii.  650. 
Hysteria,  achromatopsia  in,  it. 

970,  987. 
amblyopia  from,  iv.  987. 
ansBmia  in,  iv.  962. 
anaesthesia  in,  iv.  967,  970, 

982. 
analgesia  in,  iv.  982. 
animal  mimicry  in,  iv.  971. 
aphonia  in,  iv.  981. 
ataxia  with,  iv.  970. 
automatism    in,    iv.    966, 

978. 
blindness  of,  iv.  214,  970, 

987. 
boys  with,  iv.    958,    960, 

963,  990,  1003. 
catalepsy  in,  iv.  972,  978. 
causes  of,  iv.  960. 
chlorosis  in,  iv.  962. 
choreic  symptoms  in,  iv. 

969. 
clavus  in,  iv.  982. 
climate  in,  iv.  962. 
club-foot  in,  iv.  989,  995. 
ooIor-blindneM  in,  iv.  987. 
complications  with,  iv.  989, 

994. 
constitution    in,    iv.  960, 

962. 
convulsions  in,  iv.  969,  979. 
cough  in,  iv.  979,  984. 
deafness  in,  iv.  988. 
deception  in,  iv.  964,  967, 

968,  969,  971. 
diagnosis  of,  iv.  970,  994. 

by  electricity,  iv.  1001. 
diathesisin,  iv.  961,  962. 
ecstasy  in,  iv.  972.  978. 
education  in,  iv.  962,  1005. 
electricity  for,  iv.  965. 
environment    in,   iv.   961, 

962,  1004. 
epilepsy  in,  iv.   972,   976. 
See   Epikpto  -  Hys- 
teria and    Hystero- 
Epilepsy. 
related  to,  iv.  997. 
etiology  of,  iv.  960. 
fright  a  cause  of,  iv.  966. 
grave,  iv.  972. 
headache  in,  iv.  971,  984. 
hemiantesthesia  in,  iv.  983. 
hemiplegia  in,  iv.  970. 
hydrotherapy  in,  iv.  1005. 
hygiene  of,  iv.  961,  1004. 
bypersensibility  in,  iv.  971. 
hypnotic  phenomena  in,  iv. 

966,  968,  988. 
hypnotics  in  diagnosis  of, 

iv.  1001. 
hypnotism  in,  iv.  978. 
imitative,  iv.  963,  969. 
in-door  life  in.  iv.  962. 
indulgence  a  cau^e,  iv.  962. 
infantile,  iv.  958. 
inhibitory  centres    in,   iv. 

968. 


Hysteria,  insanity  in,  iv.  959, 

971,  972,  995. 
ifcbiemia      in,     iv.     967, 

983. 
joint-affectioni  in,  It.  98^. 

1000,  1007. 
mimicry   in,   iv.  963,  964. 

969,  971,  989,  1002. 
mischievous  tendencies  iu. 

iv.  971. 
monomania  in,  iv.  972. 
moral  training  in,  iv.  965. 

1006. 
motor    phenomena   in,  iv. 

969. 
nature  of,  iv.  958. 
neuro-mimetio,     iv.     966, 

989. 
night-attacks   in,   iv.  990, 

998. 
organic  diseases  with,  ir. 

994. 
pain  in.  iv.  971. 
paralysis   in,  iv.  970,  980, 

983. 
pathology  of,  iv.  967. 
predisposing  causes  of,  ir. 

960,  1005. 
prevention  of,  iv.  1004. 
prognosis  in,  iv.  1003. 
reality  of,  iv.  968. 
sensory  disturbances  in,  iv. 
970,  971. 
phenomena  in,  ir.  983. 
sex  in,  iv.  958. 
shamming  in,  iv.  964,  967, 

968,  969,  971. 
spasm  in,  iv.  979. 
spinal    curvature    in,    iv. 

990,  1001. 
symptoms      in,     iv.     967, 

969. 
symptoms  of,  elauified.  iv. 

968. 
trance  in,  iv.  972.  978. 
transformation  of,  into  epi- 
lepsy, iv.  997. 
traumatism  mt  a  eause,  iv. 

965. 
treatment  of,  iv.  1094. 
curative,  iv.  1005. 
hygienic,  ir.  1004. 
moral,  iv.  1006. 
of   contractares  froa, 

iv.  10U7. 
of  convulsions  in.  iv. 

1007. 
of  joint-affections  in, 

iv.  1007. 
preventive,  iv.  1004. 
unilateral     nerve-phenum- 

ena  in,  iv.  970. 
vision  in,  iv.  986. 
water-treatment      in,     ir. 

1005. 
zones  in,  iv.  986,  998. 
Hystero-M>ilepsy,  iv.  900.  973. 
consciousness  in,  iv.  975. 
diagnosed  from  JFacksoniaa 

epilepsy,  iv.  998. 
kinds  of.  iv.  978. 
phases  of.  iv.  975,  976. 
prognosis  in,  iv.  907. 
sex  in,  iv.  973. 
symptoms  of,  iv.  975. 
treatment  of,  iv.  f)09.  100ft. 
varieties  of,  iv.  973. 


■■■ 
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^^^                                     H 

^^^^^^^^^^ 

Imbecility,  iv.  1019. 

rnsanity.  iv.  toa^.                                 ^H 

diagnoflit  of,  from  tQaanity, 

brain  in,  iv.  1040.                             ^H 

letoru^,  iii.  40fl. 

iv.  I02o. 

education      favoring,     iv.            ^H 

dtairniiei$  of,  iii.  4Ifl. 

hyiloric^til   phenomena   in, 

^M 

,                   wiubrvoimin,  iii.  4UB. 

iv.  mb. 

exoiting  oauaea  of,  ir.  t04;i.            ^H 

^^           fcuUl.  iii.  4Un. 

in  puralyticfl,  iv,  &4I, 

fright  as   a  cause  of,    iv.             ^H 

^^H           later  iufftntiU',  iii,  41 1. 

mural,    iv.  9tf5,  Vm,    1025, 

1)}4IS.                                               ■ 

^^^B                   oAiui^tf  i*r,  iii.  Ul. 

UI52. 

hcreility  of.  iv.  1030.                        ^H 

^^^H                   tjriu|4oins  of.  iii.  415. 

partial,  iv.  905. 

injuries  oauaing,  iv.  1043.               ^H 

I^^P           neonatorum,  iii.  40>. 

vari«tieii  of,  ir.  1025. 

tnoaturbational,    iv.    t048,      ^^^M 

|i                            bisnigo,  iii.  40*1,  407. 

ImprMflionii  followed  by  dofiMtx, 

I04U,  11)51),  I05t.                   ^^^H 

I                             dia$|[n<jiii><  uf,  iti.  41.1. 

i.  2i;{. 

moral,                                        ^^^H 

^^_                      Jfrave.  iii.  4l)!>,  412. 

maiernai,  i,  Ifll,  2IH. 

pain  rnrvly  a  oauso  of,  ir.     ^^^^| 

^^^B                            C4m«e«  uf,  iii.  40^J. 

Inconti»ien«o  of  unn«,  iii.  591. 

^H 

^^H                           dia^noais    of,    iii. 
^H                               4)J,  413. 

InfiiiKjy,  pliyeiology  of,  i.  51. 
Infant-fowlinu.  i.  270. 

predisposing  causes  of,  iv.            ^H 

^^1                          lii-«r  in.  iii.  im. 

Infantile  paralysii-deformitiei^ 

prediejioaition  to,  ir.  1038,            ^H 

^^^B                             pathiilugy    of,    iii. 

hip,  iii.  1308. 

^H 

^^1                                  410,411.412. 

Itnec,  iii.  13l»6. 

statistioa  of,  iv.  1038.                      ^H 

^^H                           pro^niu«i«   in,   iii. 

knookknve,  iii.  i:i08. 

terror  a  cause  of,  iv.  1046.             ^H 

^H 

iDOtihunicftl    treiiinitiDt 

traumatiatn     causing,     iv.            ^^| 

^^^H                           septic  form  of,  iti. 

of,  iii.  129M. 

^M 

^H 

peicnlcxineus,  iii.  l^Of^. 

Insomnia,  iv.  1017.                          ^^^^H 

^^1                        tnatmeDt  of,  iii. 

p«9   eiiuinuA,  iii.  12U0, 
1300. 

oausea  uf,         I01S.                  ^^^^^H 

^H 

effoctx  of,  iv.  1018,                    ^^^^H 

^H                  miltl,  iii.  405. 

pea  valgus,  iii.  UOi. 

nnturo                                       ^^^^| 

^^H                          causes  of,  iii.  407. 

pea  varus,  iii.  i:{0:t. 

treutmrnt  of,  iv.  1018.            ^^^^| 

^^m                          livflf  io,  ill.  407. 

sho alder,  iii.  1.111). 

Inteatinal  buL'teria,  iii.  170.            ^^^^^| 

^^^B                            origin  of,  iii.  407. 

apinc.  iii.  1300. 

malformation,  diagqoais  of,     ^^^H 

^^^B                          pathology   ofj  iii. 

Infanta, olettQliaess  of,ir.  1043. 

^^^1 

^^M 

eduoatioD  of,  iv.  1042. 

prugnosia  in,  iii.  SI9,              ^H 

^^H                          a>-mptoii]S  of,  iii. 

feeding  uf,  i.  270. 

symptoms  of,  iii,  318.              ^H 

^H 

band-training  of,  iv.  1042. 

Ireiilmcot  of,  iii,  319.                ^^M 

^H            »ey*tia  form  of,  iir.  412. 

imitativeneaa  of,  iv.  1041. 

vari^tie«  of,  iii.  315.                 ^H 

^^H             tri-i%tmotit  nf,  iii.  417. 

moral  aente  in,  iv.  1042. 

membranous    catarrh,    iii.            ^H 

'                    typhoid,  iit.  507. 

aeiiBu-dovelopment   in,  ir. 

16^,      See    Mombranoua             ^^M 

varielleiof,  iii,  40fi,  407. 

IIMU. 

Enteritis.                                       ^H 

lehthyonii,  ii.  H5. 

s^pcoiih-iMK^uisition    in,    iv. 

obstruction,  asepsis  in,  iii.             ^H 

Idiocy,  iv,  W9. 

liU2, 

H 

iioquircd,  iv.  1022.  1030. 

Infectious   hieinoglobinuria  of 

by  flbroua  baoda,  iii.            ^H 

oaiues  of,  iv.  MHO. 

the     new-born,    UL 

^1 

coDgenitkl,    kindi    of,    iv. 

827. 

olaaaea  of,  iii.  247.                     ^1 

102J. 

dia}(nosia  of,  ill.  837. 

diagnosis  of,  iii,  261i.               ^H 

con«iinguirr)Cy    of   p«renti 

etiology  of,  iii.  828. 

from   constriattun,   iti.             ^H 

^^                  in,  iv.  Itt'JO. 

patboiugy  of,  iii.  833, 

203,  S«7.                                ^M 

^K           aranium  in,  iv.  10?S.  10.12. 

H3.^. 

from    foreign    bodies,             ^H 

^^H           defect*  ns.^ooiiitod  with,  iv. 

prognoaia  in.  iif.  S^S. 

iii.  247,  2S7.                  ^1 

^H 

tym\tinmi  of,  iii.  R29. 

laparotomy      for,            ^H 

^^P            degree*  of,  iv.  1023. 

trentment  of,  iii.  i^'^A. 

iii.  24U.                           ^1 

^^"            diagnosis  of,  iv.  1024. 

Injuries  of  n«wly-burn,  i,  268. 

lymptoma  of,  iii.            ^M 

eclauiptio,  iv.  1029. 

of  jtharynx,  ii.  4H>. 

^M 

inlucalion  in,  iv.  lO.'tS. 

Indaiunrntion,  acute  catarrhal, 

treatmeol  oL   iii.             ^H 

epileptic,  iv.  1020. 

iii.  81. 

H 

genctou:^.  iv.  lii'26. 

chronic,  of    inteatine,   fol- 

from    intas«a«e«ption.            ^H 

gnKlea  of,  iv.  102.1,  1025. 
herrdily  in,  iv.  U>20,  102*1. 

luwiiig  iu«uto  oroup- 

S«e  (ntuasuaeeption.             ^H 

oui!  form,  iii.  9'i. 

from     porttouitip,     iii,              ^^| 

hylrncpphaliu,      iv.      497, 

following  follicular  ul- 

^H 

lO.M. 

cenition,  iii.  9.1, 

from  Tulrulos,  iii.  250,            ^H 

in  pnratyties  iv.  541,  lOaS. 
iuflittiimutory,  iv.  IO:M. 

chronic   catarrhal,    follow- 

^1 

itig  acute  diaea^ie  of  the 

lleo-omeal,  iit.  2M.                  ^H 

inalitutiom  for,  iv,  103(1. 

inteatine,  iii.  91. 

operation  for,  iii.  2A5.             ^H 

microcepliiAlic,  iv.  Iil27. 

of  intoetine,  aoate  croup* 

progno«lH  of,  iii.  265.                ^H 

^^L            Mnoj^ulmn     typo     of,     iv. 

ou».     See   Anute  Croup- 

treatment of,  iii.  205.               ^H 

^B 

ous  Inlinmmation. 

tnteitine,     abnonnalitioa      of            ^H 

^^V          OD«-sid<-i]    intpJUgenco   in. 

of    Ivtupli-nodulea,     intaa- 

»ma1t,  iii.  315.                       ^^^M 

^H               iv.  lU2:t,  102 A. 

linnl,  iii.  84. 

abnenco  of,  iii.  ,115.                  ^^^^H 

^^^^^^  oxvcephalio,  iv.  1U28. 

duep  iiloera  in,  iii.  85. 

of  large,  iii.  nS.                ^^^M 

^^^^LpArftlylifi,  iv.  ;<4t, 

gross          appoiiranoea 

aoute     eroupoufl      inflara-             ^H 
mat  ion    of.     <SVit     Acute              ^| 

^^^^^K|NinMitiig<!'  in. 

after,  iii.  «4. 

^^^^^pwrtial,  iv.  VU:>,  102;i,  1*25. 

healing  iff,  iii.  87. 

CronpouH  ftidutiimation.             ^^| 

1                    pAthologicikI    un*tomj    of, 

postmortem    changes 

anntoiny  of,  iii.  7<^,                           ^H 

k                  iv.  io:t5. 

after,  iii.  8«J. 

oungctiiLnl     malfortnations              ^^M 

^^L          alatiBticia     of,     Ir.     1(120, 

prognoeia  of,  ill.  87. 

of  largo,  iii.  317.                           ^H 

^m 

ulcvri*  in,  iii.  !i4,85,  8A, 

reaeotinn    of,   for  obfttruo-           ^^| 

^^m           itypbilitto,  Iv.  597. 

deep,  iii.  85,  86. 

iii.  203.                        ^^^H 

^^H            traininK  in,  iv,  lit:i5. 

sunerflcial,  iii.  85. 
Infiammatiooa,  li.  14,  33. 

rupture    of,    from    inip«r-     ^^^^H 

^^^^       varieties  of,  iv.  lU25. 

rioos  rectum,  iii.  332.          ^^^^| 

1116 


GENERAL  INDEX. 


Intraoranial  tnmora,  ir.  651. 
Intubation,  ii.  531. 

dangers  in,  ii.  538. 

for  croup,  ii.  53. 

operation  for,  ii.  534. 

recoveries  after,  ii.  538. 

rules  for,  ii.  534. 

tubes  for,  ii.  532. 
Intatsusoeption,  iii.  251,  258. 

artifioial  anus  for,  iii.  263. 

causes  of,  iii.  252. 

ebroDio,  iii.  256,  257,  260. 

complications  of,  iii.  253. 

diagnosis  of,  iii.  256. 

ileo-osBoal,    iii.    253,    256, 
263. 

laparotomy  for,  iii.  260. 

manipulation  of,  iii.  254, 
258. 

morbid  anatomy  of,  iii.  253. 

operation  for,  iii.  260. 

reduction  of,  iii.  254,  262. 

symptoms  of,  iii.  254. 

treatment  of,  iii.  257. 


J. 

Jaw,  oystB  of  lower,  ii.  1025. 
defeoto  of   lower,  ii.  949, 
950. 
of  upper,  ii.  942. 
excision  of,  ii.  1031. 
fibroma  of  upper,  ii.  1025. 
flractureof,  ii.  1013. 

of  lower,  ii.  1015. 
luxation  of,  ii.  1016. 
sarcomata     of    lower,     ii. 

1020. 
tumors  of  lower,  ii.  1028. 
of  upper,  ii.  1025. 
Jaws,  ii.  920. 

ankylosis  of,  ii.  1034. 
closure  of,  ii.  10.32. 
congenital    defects    of,   ii. 

935. 
injurieeof,  ii.  1013. 
necrosis  of,  ii.  1020. 
periostitis  of,  ii.  1019. 
Joined  twins,  i.  922. 

anatomy  of,  i.  927,  938. 
causation  of,  i.  924. 
classification  of,  i.  925. 
genesis  of,  i.  922. 
literature  of,  i.  938. 
nervous  syHtem  in,  i.  929. 
nomenclature  of,  i.  925. 
respiratory    system    of,   i. 

928. 
skeleton  of,  i.  927. 
Juvenile  crime,  iv.  422. 


K. 

Keratitis,  iv.  103. 

hypopyon-,  iv.  106. 
inherited,  iv.  112. 
interstitial,  iv.  112. 

causes  of,  iv.  112. 

diagnosis  of,  iv.  115. 

prognosis  in,  iv.  115. 

symptoms  of,  iv.  11.^. 

treatment  of,  iv.  115. 
malarial,  ir.  116. 
marginal,  iv.  104. 
parenchymatous,  iv.  112. 


Keratitis,  phlyctenular,  iv.  103. 
Set  Ophthalmia,  Phlyc- 
tenular.   See   also  Cor- 
neal Ulcer, 
punctata,  iv.  116. 
purulent,  iv.  106. 
syphilitic,  iv.  112. 
vascular,  iv.  111. 
Kidney,  cysts  of  the,  iii.  582. 
pathology  of,  iii.  583. 
treatment  of,  iii.  584. 
floating,  iii.  522. 

diagnosis  of,  iii.  524. 
treatment  of,  iii.  524. 
form  of,  iii.  516. 
granular,  iii.  535,  555. 
borse-shoe,  iii.  518. 
hydatid  of,  iii.  584. 

pathology  of,  iii.  584. 
symptoms  of,  Iii.  584. 
treatment  of,  iii.  585. 
Injuries  of,  iii.  586. 

prognosis  in,  iii.  587. 
symptoms  of,  iii.  586. 
treatment  of,  iii.  588. 
movable,  iii.  522. 
prolapsed,  iii.  590. 
sarcoma  of,  iii.  213. 
solid  tumors  of,  iii.  570. 

diagnosis   of,  iii. 

582. 
pathology  of,  iii. 

579. 
symptoms  of,  iii. 

580. 
treatment  of,  iii. 
582. 
eurgioal    diseases    of,    iii. 

559. 
tubercular  and  scrofulous, 
iii.  577. 
symptoms  of,  iii.  578. 
treatment  of,  iii.  578. 
Kidneys,  anomalies  of,  iii.  516. 
Knee-joint     amputations,     iii. 
1330. 
ankylosis,  osteotomy  in,  iii. 

1286. 
diseases,  iii.  1205. 

suppurative  synovitis 
in,  iii.  1207. 
symptoms  of,  iii. 

1207. 
treatment  of,  iii. 
1207. 
synovitis  in,  iii.  1205. 
treatment  of,  iii. 
1206. 
tubercular,  iii.  1208. 
symptoms  of,  iii. 
1208. 
luxations,  iii.  1123. 

compound,  iii.  1124. 
congenital,  iii.  1123. 
operations  on,  iii.  1214. 
arthrectomy,  iii.  1215. 


L. 

Lachrymal  apparatus,  diseases 

of,  iv.  50. 
Laryngeal  stenosis,  ii.  495.    i^ee 

Stenosis. 
Laryngismus  stridulus,  iv.  881. 
oarpo-pedal  spasm  in, 
iv.  882. 


Laryngismus  stridulus,  cranio - 
tabes  in,  iv.  868. 
deaths  from,   iv.  862, 

865. 
duration  of,  iv.  885. 
nerve-irritation  in,  iv. 

869. 
night-attacks    of,    ir. 

809. 
paroxysms  of,  iv.  885. 
prognosis  in,  iv.  890. 
prophylaxis  of  attack 

of,  iv.  897. 
rachitis  with,  iv.  866, 

868,  898. 
statistics  of,   iv.   862. 

865,  873,  890. 
symptoms  of,  iv.  881. 
treatment  of,  iv.  896. 
Laryngitis,  fibrinous,  ii.  521. 
pseudo-membranous,        ii. 
521. 
bacteria  in,  ii.  522. 
causes  of,  ii.  521,  523. 
complications    of,    ii. 

523,  524,  526. 
cough  of,  ii.  524. 
cyanosis  in,  ii.  526. 
diagnosis  of,  ii.  527. 
false  membrane  of,  ii. 

523. 
intubation  for,  ii.  530. 
its    relation    to  diph- 
theria, ii.  521,  523. 
pathology  of,  ii.  523. 
prognosis  in,  ii.  527. 
respiration  in,  ii.  525, 

527. 
streptococcus     of,    ii. 

622. 
symptoms  of,  ii.  524. 
tracheotomy     for,    ii. 

530,  543. 
treatment  of,  ii.  528. 
spasmodic,  ii.  516. 

causes     of,     ii.     516, 

519. 
course  of,  ii.  517. 
diagnosis  of,  ii.  51 S. 
pathology  of,  ii.  516. 
prognosis  in,  ii.  519. 
prophylaxis  of,  ii.  519. 
symptoms  of,  ii.  517. 
treatment  of,  ii.  519. 
Laryngotomy,  ii.  575. 

antesthctics  in,  ii.  575. 
compared    with     tracheot- 
omy, ii.  575. 
operation  of,  ii.  575. 
Laryngo-tracbeotomy,  ii.  576. 
Larynx  as  a  seat  of  tuberculo- 
sis, ii.  174. 
fibroma  of,  ii.  507. 
foreign  body  in.  ii.  569. 
lacerations  of,  treated    by 

tracheotomy,  ii.  573. 
malignant  growths  of,  ii. 
511. 
prognosis  of,  ii.  512. 
treatment  of,  ii.   512, 
514. 
myxoma  of,  ii.  507. 
panillary  growths  removed 
by  tracheotomy,  ii.  572. 
papilloma  of,  ii.  507. 
stenosis    of,    ii.    495.     See 
Stenosis  of  the  Larynx. 


^^M 
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^^*                                      ■ 

w^^  Larynx,  tumon  of,  il.  505. 

Lithuria,  prognosis  in.  ii.  311, 

^M 

troatmeDt  of,   ii.  514, 

treatment  of,  ii.  313. 

^^1 

615. 

Liver,  ab^oess  of,  iii.  46t\, 

Major  articulations,  diseases  of,              ^^| 

li«tenii  curraturm  of  ipme,  Ui. 

oomplieationfl    of^    it!. 

1139.                                                ^H 

KWl. 

474. 

Malaria,  i.  826.                                          ^H 

1           Lead-poiMQniDg,  iv.  fllfl. 

diagnosis  of,  iii.  475. 

bacteria  of.  i.  479,  826-831.             ^M 

«cutfl,  iv.  024,  030. 

ttiology  wf,  iii.  489. 

benign  type  of,  i.  834.                      ^H 

ADamiii  in,  iv.  521. 

Jaundice  in,  iii.  474. 

cnchtixia  of,  i.  846.                           ^^M 

aoatomioal  obangiia  in,  ir. 

morbid     nuatotny    of, 

causation  of,  i.  826.                           ^^M 

fi2I. 

iii.  476. 

abaage«  in   its  geograpbio             ^^M 

Rtrophjr  of  muacl«*  Id,  Ir. 

prognosis  In,  iii.  475, 

range,  i.  826,  831,                           ^H 

fllVS,  031. 

symptoniAtology       of, 
iii.  470. 

chronic,  i.  846.                                  ^^M 

caohexin  in.  iv.  924,  631. 

complications    in,    i.   836,             ^H 

fiausea  uf,  tv.  01  A. 

treatment  of,  ill.  479. 

^H 

chomicfil  tesU  of  urlna  in, 

amyloid,  iii.  439. 

intermittent,  i.  833.                            ^H 

Iv.  flii).  . 

osoites  in,  iii.  448. 

microbes  in,  i.  826.                            ^^M 

ohurea  in,  iv.  120. 

ftutupjy  of,  iii.  443. 

nervous  syatoui  in,  i.  830.                ^^| 

chronic,  iv.  624,  630. 

dingnofis  of,  iii.  444, 

neuralgia  from,  i.  837,  844.              ^^| 

colic  in,  iv.  &2b,  f^Sl. 

etiology  of,  iii.  440. 

night  uir  in,  i.  831.                              ^^M 

CQDstination  in,  iv.  631. 
conrulaiims  in,  iv.  028. 

morbid  anatomy  of,  iit. 

pnihnlagy  of,  i.  826,  832.                 ^H 

440. 

pumiaiouB   intermittent,  i*              ^^| 

digestion  in,  iv.  625,  63t. 

prognotfis  in,  iii.  444. 

^M 

eliminati^^n  in.  iv.  620,  6.S2. 

sympiotns  of,  iii.  442.'* 

pneumonia,  its  relation  to,             ^^M 

•ooap^bal'jpaihic  tymptoioi 
in,  iv.  627,  6:J0,  631. 

trcutment  of,  iii.  444. 

^M 

oirrhosiA  of,  iii.  iS». 

poison  of,  i.  826,  830.                ^^^H 

freqaency  of,  iv.  617,  619. 

alootioiiti,  iii.  401. 

prognosisi        i.  847.                  ^^^^^M 

general  caoh«zia  from,  iv. 

atrophic,  iii.  492. 

prophylaxis  of,  i.  847.              ^^^^^| 

624.  A:n. 

dietetic,  iii.  490. 

quotidian  type,  i.  833.           •     ^^^^^| 

gumi  in,  iv.  623,  6.10,  631. 

etiology  of,  iii.  490. 

remittent  type,  i.  842.                      ^^H 

henrt  in,  iv.  622, 

iiy pert rnp bio,  iii.  493, 

spleen  in.  i.  840.  610,  851.                 ^H 

kidney  in.  iv.  622,  629. 

pathology  of,  iii.  491, 

stages  of,  i.  836.                                 ^^M 

liver  in,  iv.  621.  62.^. 

493. 

syniptomatulogy  of,  i.  833.       ^^^^H 

motor    aymptotuB    in,    Iv. 

prognoels  in,  iii.  49ft. 

tprtiao  type,  i.  833.                  ^^^^H 

626. 

ptomaines     and,     iii. 

thermometry  of,  1.  844.            ^^^^^| 

muscular  cotn plications  in, 

400. 

treatment  of,  i.  847.                  ^^^^| 

iv.  620,  631. 

rachitic,  iii.  402. 

Malarial  cachexia,  i.  846.                         ^^M 

nervous  SYHiptoma  In,  ir, 
flirt,  621,  626. 

syrapfotuatology  of,  iii. 

disease  in  the  foetus,  i.  228.              ^H 

4U1. 

Malformations  of  the  peni»^  uro-                ^^M 

ob*cure  ej«M    of,   19.  617, 

tr(;iilinfrut  of,   iii.  498, 

thra.andbladdfr,  iii.633.               ^H 

61 »,  62(1. 

4Wl». 

of  the  rectum  and  nn us,  iii.              ^H 

oovlar    flvmptomB    la,    ir. 

vnrieiles  »f,  iii.  48S. 

^M 

S32,  62'7. 

lymutio,  ill.  4U0, 

of  the  teeth,  i.  378.                          ^H 

paralyeia     frnm,    iv.    632, 

congestion  ol',  ill.  430. 

Mammary   glands,  abnormal!*             ^H 

62C),  631,  6:^;^. 

diagnosis  of,  Ui.  432. 

ties  uf,  iii.  741.                                         ^H 

,                      putholngy  of,  W,  619,  621. 

symptoms  of,  iii.  430. 

Massage,  (r.  325.                              ^^^H 

II                     prognoau  in,  iv.  631. 

Ireiitmenl  of,  iii.  434. 

olassificatioo  of,  iv.  S20.           ^^^^^H 

I| rco<»nt  dinooveries    regard- 

contmotians  of,  iii.  4S8. 

effects  of,                                   ^^^H 

^K               ing.  iv.  Oltl. 

cyat  of,  iii.  426. 

efBeurage  in,  iv.  326.               ^^^^^H 

^^H           r«nnl  nffce lions  in.  iv.  629. 

«'nhirgeinents  of,  iii.  422. 

iv.  337.                  ^^^^1 

1^™           acnwory   Byrnplooja   in,  Iv. 

fatty,    diseases    aasocinteil 

baching  in,  iv.  327.                  ^^^^^| 

627. 

with,  iii.  4:t6. 

knouillng  in,  iv.  327.                ^^^^^| 

(Itin  in.  iv.  629. 

etiology  of,  iii.  435. 

^^^H 

0U8cc|>tit)iltLy    U>,  iv.    020, 

fatty  degeneration  of, 

movements  in,  iv,  328,  329.             ^^| 

62.1. 

iii.  436. 

percussion  in,  iv.  327.                        ^H 

1                     jyinjMnin?  of,  iv.  62.1,  624. 

morbid    anatomy     of. 

petrissage  in,  iv.  327.                        ^H 

I                       tri-fit incut  vf,  iv.  6;J2. 

iii.  436. 

punctuation  in,  iv.  327.                     ^H 

1                    vmrmio    «vinpU>n)<    in,    Iv. 

symptoms  of,  iii.  437. 

sensitive  points  in,  iv.  320.               ^| 

^K               630. 

urine  in,  iii.  437. 

Swedish  movements  in,  iv.              ^H 

^H         nrine  in.  1  r.  6 1 9.  NO. 

fdfni.  iii.  403,  404. 

328, 329.                                         H 

1^^            wrist-drop  in,  iv.  631, 

hydatid   of.   ill.  425.     Stt 

tRpotcmnnt  In,  iv,  327.                     ^H 

r           LithurtA,  ii,  2wrj. 

llyd«tuJ. 

t(>mperaturi:  in,  iv.  .131.                      ^H 

f                  anonnnl  rharnoierof  early 

in  chronic  disease,  ill.  95. 

varictiws  of,  tv.  320.                             ^M 

inraaiilolif«,ii.2!»6.297. 

in  k-ui<«Mui»,  Iii.  786,  792. 

Mastoid,  abMsess  of,  iv.  29,  30.                 ^| 

3t9. 

of  children,  iii.  423. 

disease,  iv.  29.                                  H 

appetite  !n.  ii.  314,  3IS, 

yellow  atrophy  uf,  ill.  'i07. 
cause  of,  iii.  607,  5l)i<t. 

trcstmaut  of,  iv.  KO.                  ^H 

ciui»e»  of.  li.  ;tnij. 

perioititis,  ir.  29.                             H 

ef)ndiiii>nK  itivoring,  ii,  207. 

history  of,  iii.  607. 

eaases  of,  iv.  29.                        ^M 

diii;;no»ii  of,  ii.  303. 

psthol.igy  of,  iii.  .'»Oft. 

prognosis  of,  Iv,  20,  30.               ^H 

diet  in,  li.  3il2,  315.  318. 

sjinptuOTulology  of.  iii. 

■ymptoms    of   iv.  29,              ^H 

frcth  air   in   1  rent  meat  of, 

b»\t. 

■ 

ii.  3n2,  3  J  3. 

Lympbatio  aniemta,  III.  SOI. 

Tariettea  of,  Iv.  39.                   ^^ 

itDperfvct  development  in. 

diagnosis  of,  iii.  807. 

Masturhation,         brain-lesions             ^^| 

ii.  .106. 

otiohjjfv  of.  iii.  801. 

from,  ir.  1060.                                ^H 

kidneys  in,  ii.  310. 

palbulogy  of,  iii.  804, 

countenance  in,  ir.  1049.                ^H 

lna^nJ•44i(nilKltoa  10,11.814. 

8lt6. 

cure  of,  iv.  I(t6(l,                               ^H 

oxidnfion  in,  ii.  313. 

(lytiiptoine  of,  iii.  802. 

effect*  uf.  iv.  063,  977,  979,              ^M 

^^             putholo^y  of,  ii.  308. 

treiitwcut  oi,  iii.  808. 

^^^H 
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Mutarbation,      infantile,     iv. 
1048. 
inaanity    from,    iv.   1047, 

1048,  1049,  1050. 
moral    treatment    of,    It. 

1050. 
paralysis  from,  iv.  808. 
prognosis  in,  iv.  1049. 
signs  of,  iv.  1048. 
Malta  rbational    psyoboais,    iv. 

1047,  1049. 
Maternal  impressions,   i.   191, 
216,  217,  218. 
as   producing  defects, 
deformities,     or 
marks,  i.  196-216. 
Measles,  i.  675. 
black,  i.  678. 
complications    of,    i.    677, 

679. 
contagion  of,  i.  675. 
convalescence  from,  i.  682. 
diagnosis  of,  i.  678. 
epidemic  characters  of,  i. 

680. 
eraptive  stage  of,  i.  677. 
ffBtal,  i.  228. 
hemorrhagic,  i.  678. 
hygienic  conditions  in,  i. 

681. 
malignant  types  of,  i.  678. 
pathological  anatomy  of,  i. 

676. 
pneumonia  in,  i.  680. 
prevention  of,  i.  681. 
prognosis  in,  i.  680. 
symptomatology  of,  i.  676. 
treatment  of,  i.  681. 
Measurements  of  arm,  iv.  253, 
254. 
of  body.  iv.  241. 
of  chest,  iv.  253. 
Mechanical  treatment  in  infan- 
tile paralysis,  iii.  1298. 
Mediastinal    abscess,    table  of 
cases  of,  ii.  736,  737. 
emphysema,  ii.  649,  650. 
tumors,  ii.  653. 
Mediastinitis,  ii.  72S. 
mycotic,  ii.  729. 
non-suppurative,    ii.    729, 

738. 
suppurative,  ii.  728. 
Mediastinum,    abscess    of,    ii. 
728. 
cancer  of,  ii.  726,  732. 
diseases  of,  ii.  726,  730. 
glandular    disease    of,    ii. 

729. 
hydatid  disease  of,  ii.  730. 
lymphadenoma  of,  ii.  729. 
lymphoma  of,  ii.  729. 
lympbo-sarconia  of,  ii.  728. 
sarcoma  of,  ii.  726. 
wound  of,  ii.  729. 
Medico-legal  testimony,  iv.  425. 
Megrim,  iv.  790,  829. 

attacks  of,  iv.  829,  831. 
causes  of,  iv.  790,  831. 
characteristics  of,  iv.  829, 

832. 
diagnosis  of,  iv.  792,  832. 
pathology  of,  iv.  832. 
periodicity  of,  iv.  829. 
prodromi  of,  iv.  830. 
prognosis  in,  iv.  792. 
prophylaxis  of,  iv.  835. 


Megrim,  symptoms  of,  iv.  791. 
Membrana  tympani,  iv.  3,  14. 
destruction  of,  iv.  26. 
diseases  of,  iv.  15. 
function  of,  iv.  15. 
inflammation    of,    iv. 

15. 
injuries  of,  iv.  5,  16. 
malformations  of,   iv. 

14. 
perforation  of,   iv.   5, 
16. 
Membrnnons  enteritis,  iii.  163. 

Set  Enteritis. 
Meningitis,  basilar,  Iv.  190. 
cerebral,  iv.  489. 
cerebro-spinal,  iv.  487.    See 

Cerebro-Spinal  Fever, 
obronio,  counter-irritation 

in,  iv.  680. 
chronic  spinal,  iv.  661. 
diagnosis  from  the  cerebral 

palsies,  iv.  487. 
diphtheritic,  iv.  661. 
infectious,  iv.  661. 
rheumatic,  diagnosis  of,  iv. 
521. 
apioal,  iv.  658. 
simulated    hysterical,    iv. 
.    662. 

spinal,  anatomical  features 
of,  iv.  676. 
pathological  anatomy 

of,  iv.  675,  676. 
treatment  of,  iv.  682. 
tubercular,     iv.     658, 
660. 
suppurative,  iv.  489. 
bacteria  in,  iv.  490. 
causes  of,  iv.  489. 
diagnosis  of,  iv.  491. 
optic  neuritis  in,   iv. 

491. 
pathological  anatomy 

of,  iv.  490. 
prognosis  in,  iv.  492. 
symptoms  of,  iv.  491. 
treatment  of,  iv.  492. 
syphilitic,  iv.  591. 

ophthalmoscopic  feat- 
ures of,  iv.  194. 
tubercular,  iv.  514. 
ataxia  in,  iv.  519. 
bacillus  in,  iv.  517. 
brain-lesions    in,     iv. 

516. 
causes  of,  iv.  517. 
complications    of,    iv. 

517. 
convulsions  in,  iv.  615, 

516,  519,  523. 
diagnosis  of,  iv.  518. 
heredity  in,  iv.  517. 
infection  of,  iv.  517. 
of  the  spine,  iv.  659. 
of   the  pia  mater,  iv. 

6fi0. 
paralysis   in,  iv.  515, 

519. 
pathological   anatomy 

of,  iv.  516. 
prevention  of,  iv.  522. 
prognosis  in,  iv.  522. 
symptoms  of,  iv.  514, 

518. 
treatment  of.  iv.  522. 
tubercle  of,  iv.  517. 


Meningocele,  iv.  731. 
causes  of,  iv.  735. 
spinal,  iv.  732,  743. 
Meningo-myelitis     from     com- 
pression, iv.  644. 
abFce«s  in,  iv.  656. 
anatomical  changes  in, 

iv.  647. 
ankle-clonns    in,     iv. 

649. 
cervical,  iv.  649. 
due    to    pachymenin- 
gitis, iv.  647. 
due    to    sarcoma,    iv. 

655. 
extension  and  fixation 

in,  iv.  657. 
lesions  in,  iv.  647. 
lumbar,  iv.  648,  049. 
pachymeningitis      in, 

iv.  647,  650. 
paraplegia    from,    iv. 

646,  649. 
poresis  in,  Iv.  648. 
pathology  of,  iv.  647. 
prognosis  in,  iv.  656. 
reflexes  in,  iv.  649. 
respiratory     disorders 

in,  iv.  650. 
seat  of,  iv.  646. 
senjtory      disturbances 

from,  iv.  648. 
symptoms  of,  iv.  618. 
tactile    sense    in,    iv. 

648. 
treatment  of,  iv.  657, 
678. 
Meningo-myeloeele,  iv.  743. 
Migraine,  iv.  790.  See  Megrim. 
Milk,  abnormal,  i.  276. 

analyses  of,  i.  275.  279,  280, 
282,  283,  284,  289,  290, 
806,  307,  310. 
as  a  vehicle  of  infection, 

i.  557.  594,  901. 
asses',  i.  290. 
chemical  analysis  of,  i.  2i^8, 

307,  360. 
condenved,  i.  315,  ^Z9. 
cows',  i.  290,  306,  308,  309, 

310,  339. 
digestion  of,  i.  68. 
human,  its  analyses,  etc., 
i.  275,  279,  290,  282, 
283,  284,   289,    290, 
303,  306,  308,  310. 
of  the  wet-nurse,   i.    279. 
280,  282,  283,  284,  335, 
386. 
peptonized,  i.  317,  .^40. 
variations  of,  i.  280. 
Minor  articulations,  diseascit  of, 
iii.  1252. 
surgery,  iii.  839. 
Mitral  inadequacy,  ii.  815.  817. 
causes  of,  ii.  817. 
clinical  history  of,  ii. 

819. 
diagnosis  of,  ii.  817. 
dietetics    of,    ii.    823, 

824. 
exercise  in   the  treat- 
ment of.  ii.  823. 
lesions    following,    ii. 

821. 
non -rheumatic,  ii.  819, 
821. 
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^^^^           H 

P             Mitml     inadequary,    nutrition 

Muaeuisr  Btrophy,  progresaivo, 

Myopia,  strain  In,  iv.  142.           ^^^^H 

1                                 in,  it.  H23. 

Aran-Duchcnno 

iv.  142.            ^^^^^1 

^^H^                     patbulogical  oavuKi  of, 

type  of,  iv.  S22. 

trt'atmenl  vf,  iv.  |4S.             ^^^^H 

^H 

hereditary       type 

Myotonia  (KHigeiiitA.  iv.  946.                ^^H 

^^H                     pericarUilis       compli- 

iif.  iv.  821. 

0UU9L-S  bt',  iv.  tf46.                    ^^M 

^^H                         oaliiig,  ii.  821. 

Leydcrn  -  Mbbitis 

cum  plications    in,    iv,           ^^M 

^^H                    prognoeia   in,  ii.  &21, 

typ«  of,  iv.  H21. 

^M 

^H 

theuur  type  uf,  iv. 

diagooaia  of,  iv.  060.              ^^M 

^^H                    ligni  of,  ii.  821. 

H22. 

hiatoiugioal   peculmri-           ^^| 

^^H                    Djrioptoiuatologjr  of,  it. 

contractility,  fortoulaB  for, 

lii-a  in,  iv.  U46-949.            ^M 

^H 

iv.  466. 

niicroaoopy  of,  iv.  946^          ^^M 

^^m                    treAtui«nt  of,  ii.  822. 

dyBLru|j]iti«9g,     ]>rogroflgive. 

^H 

^H            Btenoai*,  ii.  815,  827. 

iv.  812. 

moaclM    in,    Iv.   946,          ^H 

^^H                    aawaltatlon  in,  ii.  828. 

paralyaU,      pB©udo-by|,Mjr- 

^M 

^H                    o«u«M  of,  ii.  828,  iiiO, 

trophic,  iv.  813. 

pathology  of,  iv.  946.             ^H 

^^H                   eliottiftl  bittorjr  of,  ii. 

Hyelitb).    iv,   64.'!.      See    al>to 

prugnutifl  in,  iv.  tt6U.            ^^M 

^H 

Meningo-Myelitia      and 

aytiiptMmatoiogyaf,  iv.           ^^M 

^^H                    daagvn  in,  ii.  8.32. 

Puliomyolitia  Anterior. 

^M 

^H                   diftgDOiii  of,  ii.  828. 

anatomical   featarea  of,  iv. 

treatment  of.  iv.  06V.             ^H 

^^H                    f«eul,  ii.  8:^0. 

676, 

Myxcedema  frc>ui  thyroid  extir-           ^^M 

^^H                      ticurt-soundsiii.li.820. 

oaasea  of,  Iv.  677. 

pntion.  ii.  200.                             ^H 

^^H                      in  ondocariliti»,  Ii.  770. 

oooipr Melon,  iv.  644.    See 

Meningo-Myelitia. 

relarinn  of,  to  goitre,  ii.  721.           ^H 

^H 

Myxoma,  ii.  .166.                                       ^^M 

^^H                      Uttrmur    of,    ii.    828, 

dingnodis  of,  ir.  643,  672. 

of  the  larynx,  ii.  607,  611.          ^H 

^H 

eleoirioity  in.  iv.  6H1. 

^^^^H 

^^^B                    non-rlieumatio,  ii,  832, 

goiicral   or   tranavorae,  iv. 

^^^^^M 

^^H                     palbologiciil  oau»es  ot, 

7u». 

^^^1 

^^m 

hemorrhagic,  iv.  676. 

^^^^^^^ 

^^H                   prognofia  in,  ii.  822. 

idiopnlhic,  iv.  6rt2. 

Nocvus,                                         ^^^H 

^^^P                    rheamAlie,  ii.  8.^0. 

infectious,  ir.  606. 

CAitaea  of,  ii.  103.                     ^^^^H 

^^H                       fyinptoma  of,  ii.  832. 

Icfioitfl  in,  iv.  076. 

cIossiHcntiun  of,  ii.  103.                 ^^H 

^^B                     trcAtmoot  of,  ii.  833. 

ntm-transvcrae,  iv.  467. 

di«gn*)tii«  f>f,  ii.  1U7.                      ^^M 

^^^L   XolluioA,  fibroin  Hid  HA,  ii.  9. 

of  the  anterior  eomii«,dil> 

de<;trolyt<i.>)  fur,  ii.  IK).                   ^^M 

^^1^   ■ollu9cuui  cpithcliale,  ii.  i>. 

tlnguished  from  tbeoero- 

ealitrgvment  of,  ii.  1 06, 106,          ^^H 

^^™^    Mor|»b,»«a,  ii.  5*4, 

bral  paltlea,  iv.  487. 

^^^M 

W                     cjfttisation  of,  ii.  95,  90. 

pathologioal    anatomy    of, 

oxtlrfifltinn  of.  ii.  113.           ^^^H 

%                      lofliDns  of,  it.  t»4,  95. 

iv.  676. 

locution  of,  ii,  108,                ^^^^| 

^^^L              )ii>)rl>i<l  nnalnrny  of,  ii*  9&> 

prognosia  in,  iv.  677. 

medicBiion  for,  ii.  109.           ^^^H 

^^^P              progno^i:*  in,  ii.  UA. 

septic,  iv.  670. 

nervous    influence    in,    ii.            ^^M 

^^"               treatincnl  of,  ii.  M. 

aympLntSB  of,  iv.  672. 

^H 

W              Moulb,  (liHOMsoK  of,  ii.  952. 

•ypbilitio,  iv.  666. 

pathology  of,  ii.  104-107.              ^H 

1              Multiple  corebro-spiDal  »clero- 

eyateinatio,     diatinguitheJ 

pigm(Mit<i»u»,  ii.  t>H.                       ^^1 

1                   bU,  it.  495.     Set  Solero^in. 

from  other  forioii,  ir.  644. 

prognotttB  in.  ii.  1D8.                      ^^M 

1              MnaclM,  flxhiiustion  of.  iv.  2H0. 

transverse,  iv.  4.i7, 

aurgery  in,  ii.  ]ll».  III.                  ^H 

^^B_            functions  of,  ir.  2o0,  240, 

treatment  uf,  iv.  682.     tS'et 

aytnptomatology  of,  ii.  107.           ^H 

^H                        2A2. 

nho    Mcninxo-MyeUtis, 

treatment  of,  it.  lnU,                     ^H 

^^H            involitnUry,  iv.  2K0. 

Tretttoiont  of. 

varietieaof,  ii.  lO.t- 107.          ^^^H 

^^H             mcohanici  of,  ir.  2A0. 

luberciiiar,  iv.  666. 

Naaul  ndeuomata,  Ii,  369.              ^^^^| 

^^H             rlructnrfl  of,  ir.  269. 

varieiiea  of,  iv.  643,  676. 

ii.  363.                         ^^^H 

^^H             tonieitj  of,  !t.  360. 

Myelocele,  iv.  7.32. 

catarrh,  il.. "III.  ^e*' Coryta     ^^^^H 

^^H             voluntary,  iv.  266. 

Myooardilia,  ii.  840. 

and  lUiinitia.                               ^^H 

^^r             work  of,  ir.  267,  260. 

acute,  ii.  840,  841. 

etcn,  Ii.  041,  942.                     ^^^1 

W            MuKOutnratrophjr,  iv.  812,    Se« 

caueee  of,  ii.  840,  846. 

obalruotiiin,  ii.  ^26.                ^^^^H 

L                                 alto          Progre«fiv» 

ohronic,  ii.  840,  841,  813. 

bony,        :<27.S8i.            ^^^H 

^^H                         Muscular  Atrophy. 
^^m                    diagaoRis  of.  Ir.  ^21. 

di&gDoeia  of,  ii.  Mi,  846. 

cauiioa  uf.  ii.  326.             ^^^^| 

foeul,  ii.  640. 

congeniul,  ti..')27,331            ^H 

^^^B                    Erb's  ju  vcnile  form  «f, 

forma  of.  ii.  841. 

dcafticsB  frutii,  ii.  333,           ^H 

^^B 

iofeatious,  Ii,  846. 

^M 

^^H                    raoio-acanalo-bunicra] 
^^B                       typ«(>f,  Iv.  (^18. 

parenohytnatous,  ii.  816. 

deformities    from,    tt.          ^^M 

pothology  of.  ii,  841,  846. 

^^^M 

^^^B                    lt«rcdit)vry       pro^roa. 

physical  nipn*  of,  11.  843. 

diaj^noaia  of,  U.  337.       ^^^H 

^^H                                        821. 

prognosis  of.  ii,  844,  846. 

efrcotj!>  of,  ii.  3B 1 .              ^^^H 

^^H                    Lnwiouty   -   Di}6rint 

rheutoatio,  ii.  840. 

bypertrophiod     nem-          ^^M 
branea  in.  ii.  3.*17.         ^_^^M 

^^f                        (yp(»cif,  Iv.  BIft. 

aymptoma  of,  it.  842,  846. 

^^^                     myopftthic,    prognucia 

avpbr]ttie,ii.  842,844,846, 

pharyngeal  dia««Mda«  ^^^^| 

1                                          in,  »\-.  824. 

treatment  of,  ii.  844,  847. 

^^^H 

■                                    trorttuient  of,   Iv. 

varietieaof,  ii.  841. 

prognojilB  in,  H.  330.       ^^^^H 

»2*. 

Myopatbifl  atrophlen,  iv.  812. 

removal  of,  ii,  331.                 ^^| 

primary,  iv.  812. 

See  Atrophies,  Primary  ;  alao 

aymptoioa  of.  it.  3.^6,              ^H 

^^K                            le»iona  in,  iv.  620, 

MuMular  Atrophy, 

polypus,  ii.  3::0,  34.3,  366.              ^H 

H 

Myopatbiea  diatinguisbed  from 

septum,   deflection    of,    ii.           ^^| 

m^^                          oaasclea     In,    iv. 

myelopatbiea,  Ir.  822. 

^^^M 

f                                       819. 

Myopia,  iv.  112. 

apeoulum,  ii.  3.S0,                       ^^^^H 

f                                    peroneal  type  of. 

oauaea  of,  iv.  142,  368, 

306.                         ^^^^H 

iv.  819. 

eoinpli<*ationfl  <if,  Iv.  142. 

Naao  jihnrynx,  Abroma  of,  ii      ^^^H 

raafltiona    in,    iv. 

Kla«»e»  for.  iv.  5>68. 

^H 

^^                               820. 

opbtbalmoscope  in,  ir.  142. 

mutformatioD  of,  ii.  327.        ^^^^| 
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Naflo-pharynx,  sarcoma  of,  ii. 
876. 
tumors  of,  ii.  374. 
Nationality  id  disease,  i.  132. 
Nervous  diseases,  diagnosis  of, 
iv.  447. 
hereditary,  iv.  448. 
of   obiidren,   iv.   349, 

788. 
ophtbalmoscope  in,  iv. 

184. 
syphilitic,  iv.  690. 
table  of,  iv.  789. 
headache,  iv.  831. 
prostration,   iv.   360,   362, 

364. 
system,  diseases  of,  iv.  447. 
Nenritis,  acute,  iv.  794. 
alcoholic,  iv.  796. 
ascending,  iv,  794. 
chronic,  iv.  794. 
diagnosis  of,  iv.  796. 
infectiousness  of,  iv.  796. 
migrans,  iv.  794. 
multiple,  iv.  709,  794,  795, 

827. 
optic,  due  to  intracranial 

growths,    iv.    186.     Se« 
ptic  Neuritis, 
peripheral,  iv.  794. 
primary  multiple,  iv.  796. 
Neurogliar  sclerosis  in  epilepsy, 

iv.  904. 
Neuroma  of  the  eyelid,  ir.  69. 
Neuro-retinitis.  See  Optic  Neu- 
ritis. 
Nigbt-blindnes^  iv.  236. 
Nightmare,   nature  and   oanse 

of,  iv.  146,  1017. 
Night-terrors,  iv.  1008,  1010. 
attackof.iv.  1010,  1011. 
causes  of,  iv.  1011. 
complications  of,  iv.  1014. 
description  of,  iv.  1010. 
digestion  in,  iv.  1012, 1014, 

1016. 
epileptic,  iv.  1014. 
fright  a  cause  of,  iv.  1012. 
hallucinntions  in,  iv.  1013. 
idiopathic,  iv.  1013. 
prognosis  in,  iv.  1015. 
prophylaxis  of,  iv.  1016. 
significance    of,    iv.    464, 

1014. 
varieties  of,  iv.  1013. 
Nose,  congenital     atrophy    of, 
ii.  943. 
connection    of,    with    the 

middle  ear,  ii.  333. 
cysts  of,  ii.  372. 
defects  of,  ii.  942. 
deformity  of,  ii.  215. 
development  of,  ii.  936. 
double,  ii.  943. 
exostosis  of,  ii.  372. 
osseous  cyst  of,  ii.  372. 
tumors  of.     See  Tumors  of 
the  Nofe. 
Nursing  of  sick  children,  i.  347. 


O. 

Ophthalmia,  iv.  77. 
chronic,  iv.  91. 
contHgious,   in   school,   iv. 
407. 


Ophthalmia,  croupous,  iv.  96. 
diphtheritic,  iv.  96. 

symptoms  of,  iv.  97. 
treatment  of,  iv.  98. 
ezanthematous,  iv.  86,  86. 
follicular,  iv.  87,  88. 
gonorrhceal,  iv.  77. 
granular,  iv.  88. 

treatment  of,  iv.  90. 
muco-purulent,  iv.  86. 

treatment  of,  iv.  86. 
neonatorum,  iv.  77. 

anatomical  features  of, 

iv.  79. 
antisepsis  for,  iv.  81, 

82. 
bacteria  in,  iv.  78. 
oataraot,      pyramidal, 

after,  iv.  80. 
causes  of,  iv.  78. 
cornea  in,  iv.  80. 
diagnosis  of,  iv.  81. 
effects  of,  iv.  80,  82. 
pathology  of,  iv.  79. 
prognosis  in,  iv.  82. 
prophylaxis  of,  iv.  82. 
statistics  of,  iv.  82. 
symptoms  of,  iv.  79. 
treatment  of,  iv.  83. 
phlyctenular,  iv.   93. 
purulent,  iv.  77. 
pustular,  iv.  94. 
Ophthalmoscope,   how  to    use, 

iv.  169. 
Ophthalmoscopy,  iv.  168.     See 

Index  to  vol,  iv. 
Optic  nerve,  atrophy  of,  iv.  203. 
coloboma  of  sheaths  of, 

iv.  163. 
massings,  iv.  161, 162. 
sarcoma  of,  iv.  174. 
tubercle  of,  iv.  229. 
tumors  of,  iv.  174. 
neuritis,  binocular,  iv.  185. 
clinical  history  of,  iv. 

187. 
degenerative    changes 

in,  iv.  188. 
in  meningitis,  iv.  491. 
its   value    as  a  diag- 
nostic sign  of  brain- 
lesion,  iv.  189. 
ophthalmoscopic     ap- 
pearances     in,     iv. 
188. 
prognosis  in,  iv.  100. 
progress  of,  iv.  190. 
traumatic,  iv.  169, 172. 
treatment  of,  iv.  190. 
unilateral,  iv.  186. 
thalami,  tumors  of,  iv.  574. 
Orbit,   acquired    anomalies    of, 
iv.  121, 
diseases  of,  iv.  1 20. 
tumors  of,  iv.  123. 
Osteoclasis,  iii.  1273. 
Osteotomy,  iii.  1279. 

application  of,  iii.  1281. 
general    remarks    on,   iii. 

1281. 
special  applications  of,  iii, 

1284. 
technique  of,  iii.  1283. 
Otitis  externa  diffusa,  iv,  12. 
interna,  primary,  iv.  42. 

syphilitica,  iv.  42. 
labyrinthica,  iv.  41. 


OtiUs  media,  acute  catarrhal,  iv. 
18. 
acute  purulent,  iv.  23. 
causes  of,  iv.  23. 
treatment  of,   iv. 
24. 
chronic,   atomizer  in. 
iv.  36. 
catarrhal,  iv.  33, 

37. 
cause  of,  iv.  33. 
examination      of, 

iv.  34. 
treatment    of,  iv. 
34,  37. 
chronic     muoo- puru- 
lent, iv.  31, 
chronio  non-purulent, 
iv.  31. 
effects  of,  ir.  32. 
hearing  in.  iv.  31. 
membrana  in,  iv. 

32. 
onset  of,  iv.  31. 
pathology   of,  ir. 

31. 
symptoms  of,  ir. 
31. 
chronic  purulent,  per- 
foration in,  iv. 
26. 
signs  of,  iv.  26. 
treatment   of,  iv. 
21,  26. 
polypi  in,  iv.  26. 
sprays    for   nares   in, 

iv.  35,  36. 
tonsils  in,  iv.  36,  37. 
treatment  of  atrophic 
cases,  iv.  36. 
Ovary,  absence  of,  iii.  741. 
accessory,  iii.  742. 
cancer  of,  iii.  7.^9. 
congenital     mali'onnations 

of,  iii.  732. 
diseases  of,  iii.  731. 
histology  of,  i.  939. 
imperfect  development  of, 

iii.  732. 
in  hernia,  iii.  235. 
physical    exauiination    of, 

iii.  732. 
ruptured,  iii.  739. 
section  of.  i.  939.  940. 
structure  of,  i.  939. 
tumors  nnd  in6ammations 

of,  iii.  7.32. 
vesicles  of,  i.  939. 


P. 

Pachymeningitis  from  cervical 
caiies,  ir.  650. 
hsemorrhngicn,  iv.  527, 628. 

sy|ihilitic  ir.  u31. 
of  the  spinal  cord,  iv.  785. 
compression     of    cord 
from,  iv.  647,  648. 
Pancreas,  abnorujuliiies    of,  iii. 
366. 
abscess  of,  iii.  .'*>S0. 
carcinoma  of.  iii.  3J»fi,  .197. 
comparative    aniitftmy    of. 

iii.  .167.  36S. 
cysts  in,  iii,  379.    Set  Pan- 
creatic Cysts. 


I^^p 

GENERAL   IXT»EX. 

^^^        1121     1 

^^^^^  I^DoreM,  diteasM  of,   !ii.  805, 

Paralyain,  facial,  iv.  Sft4. 

Parntili^i,  treatment  of,  i.  770.          ^M 

1                             S7(M02. 

cauied  uf,  ir.  8U4,  805. 

Pediculosis,  ii.  134.                              ^M 

^^—                 daot  of.  iii.  308. 

eongeoilai,     iv.    804, 

coq>orls,  ii.  133.                          ^^M 

^^k                total,  i.  S7. 

805. 

Pelvis  in  nichilis.  ii.  238.                 ^M 

^^H               funetioiif  of,  ii).  S(S9. 

t««ioii8iQ,{r.804,  805. 

Pemphign«i,  ii.  44,  47.  ^^| 
syphilitic,  ii.  119.                      ^1 

^^H                 gaDji^roao  of,  iii.  380. 
^^H                 histology  of,  iii.  3.67. 

roowlMr  in,  it.  S08. 

prognoirii   in,  iv.  804, 

Penis,  diseases  of,  iii.  891.                 ^H 

^^H                 in  diitbete^  inu!litus,  ii.  32.'^. 

8(}S. 

malformulions  uf,  iii.  633.         ^H 

^^H                  ioflniiiiuattMti   of,    iii,    S76. 

■ymptoms  of,  iv.  304, 

Poncarditis.  ii.  848.                         ^M 

^^^1                       .SV<*  PuncretitiliK. 

805. 

causes  of,  ii.  848.                        ^H 

^H                inJuriM  of,  iii.  .172,  ."fSS. 

treatment  of,  ir.  805. 

dingnusis  of,  ii.  880,  893.           ^H 

^^H                 opermtioDS  on,  iii.  373,  375. 
^^H                payt\o\ogy  of,  iii.  3l\l>. 

foigned  hyiterioal,  iv.  9St>. 

effects  of,  ii.  884.                        ^H 

hyatsHoal,     ir.    970,    081, 

effusion  in,  ii.  849,  S50.             ^H 

^^H                 prolapse  of,  in  wooad<,  iii. 

983. 

etiology  of,  ii.  848.                     ^H 

^H                    373,  374. 

infantile,  iv.  458.  457,  833. 

heart  in,  ii.  SdO.                         ^H 

^^m                relations  of.  iii.  3t5. 

See       PulioinytnliUs 

idiopathic,  ii.  858.                      ^H 

^^H                 resoctton  of,  iii.  375. 

Anterior. 

ortbopncea  in,  ii.  S.'iO.               ^^M 

^^H                Misrosie  of,  Iii.  377. 

meobanioal    treattneot 

paracentesis  in,  ii.  884.              ^^| 

^H                              «tinlng.T  of.  iii.  377. 

of,  iii.  1298. 

pathology  of.  ii.  847.                 ^H 

^^H                         treatment  of,  iii.  378. 

mimetic,  ir.  804. 

prognosis  in,  ii.  804.            ^^^^M 

^^H                 McretloD  of,  iii.  369. 

multiplo,  ir.  794. 
peripheral,  iv,  803. 

rbeumatic,  ii.  848.              ^^^M 

^^H                 furj^er/  uf,  iii.  373. 

septiv%                                   V^^l 

^^H                nyphiliiie  loaioQii  of,  il.  19\ 

paoiiilo  bypertropbio   mu«* 

symptoms  of,  ii.  850.          ^i^^M 

^H 

cular,  iv.  457,  813. 

trcatmcDt  of,  ii.  H*.                   ^H 

^^P                  tuWn>iiluKis  of,  iii.  309. 

caoMsa  of,  iv.  813. 

Pericardium,  absL-nce  of,  ii.  750.         ^H 

P                          wounde  of,  iii.  .372-375. 

oomplioatlona    of,    ir. 

as  a  seat  of  tuberoulosis,        ^H 

1                   Pancreatio  calualus,  iiL  3S3. 

815. 

H 

^^H                  cyit,  oaujics  of,  iii.  387. 

deformities    from,   ir. 

diseases  of,  ii.  848.                     ^M 

^^fe                        dMoriptioQ  of,  iii.  380, 

815. 

infantiUi,  ii.  848,                         ^H 

^H 

degenerative    ebangee 

Pericementitis,  ii.  931.                      ^H 

^H                       diagDOBlB  of,  Hi.  380, 

in,  iv.  816. 

Perinephritic  abecoss,  iii.  B59.          ^^M 

^H 

heredity  in,   Iv.   813, 

Perinephritis,  iii.  560.                       ^^M 

^^H                       drainage  of,  iii.  395. 

818. 

diagnosis  of,  iii.  583.                 ^M 

^^H                        extirpatioD  of,  iii.  393. 

knee-jerk  in,  iv,  815, 

etiology  of,  iii.  560.                   ^^M 

^^m                      operation  for,  iii.  393. 

lordosis  in,  iv,  814. 

pathology  of,  iiil  559.                ^H 

^^^H                        prognoAis  in,  iii.  392. 

mentnl   symptoms  in, 

prognosii*  of,  iii,  584.                  ^^M 

^^H                        rupturo  nf,  iii.  392. 

iv.  815. 

symptoms  of.  iii.  581.                 ^^M 

^^H                        treatment  of,  iii.  :\93. 

muaclee    in,    ir.    813, 

treatment  of,  iii.  584.                ^H 

^^H               duct,    contraction    of,    ill. 

81rt. 

Periorchitis,  iii.  096.                          ^H 

^H 

patbotogiiml    anatomy 

Periostitis,  iii.  993,  999.                    ^H 

^H                       ligation  of,  iii.  389. 

of,  iv.  SI 6. 

Peri pbernl  nervous  system,  diS'        ^H 

^^m                       obstraetion  of,  iii.  379. 

gymptomn  of,  iv.  813, 

eases  of,  Iv.  788.                               ^H 

^^H                         Btcnosin  of,  iii.  370. 

f^l5. 

Perlproctitiii,  iii.  345.                           ^H 

^^H                jaioe,  iii.  M9. 

eynonymea  of,  Iv.  813, 

Peritoneal  ab#cess,  iii.  274,               ^H 

^^                       «ffet<t  of.  iii.  369,  371. 

reflex,  iv.  S07. 

disease  ss  a  ciiuse  of  con>        ^^ 

f                                fuQcUuns  of,  i.  67,  iii. 

rheumatic,  iv.  7D4. 

atipation,  iii.  196.                    ^H 

1                                     309. 

spinal,  idgnlflcanee  of,  iv. 

PeriloneuiD,  dropsy  of,  ill.  511.         ^H 

1                  PlaDOreatitit,  aoute,  iii.  378. 

87L*. 

in  acate  dtarrhoBal  disease,         ^H 

1                                  clinical  history  of,  til. 

Parasites  in  blood,  iii.  768. 

H 

^^                              376. 

in  intestinnl  cnnal,  iii.  217. 

in  its  relations  to  the  c»-        ^H 

^^L                        interstitial,  til.  377. 

oaiiKet  of,  iii.  217, 

outs,  iii.  288.                            ^H 

^^V                        tymptoin*  of,  iii.  378. 

clinicul  hivtory  of,  iii. 

Peritonltln,  iii.  208.                           ^M 

^^                         trmlment  of,  iii.  377. 

218. 

acute,  bowels  In,  iii.  370,        ^| 

1                  PftlfiM,  birth.,  I.  268,  207,  ir. 

effects  of,  tl(.  217,  218, 

■ 

1                             535. 

222,  225,  228. 

eaoses  of,  iii.  270.                 ^H 

eerebral,     it.     479.        Set 

irritation  produced  by, 

fllreumscrlbed,  iii.  274.         ^H 

Cerebral  PaliilM.                i 

iii.  2Itf. 

diagnosis  of,  iii.  275.            ^H 

PanntM  from  granular  opbthal- 

pathogeny  of,  iii.  217. 

diffused,  iii.  2»4,  297.          H 

ujift,  iv,  !>0. 

pathology  of,  iii.  218. 

Itiparototuy     for,     iii.         ^H 

p*»rilofny  for,  iv.  153. 

propagation     of,     iii. 

■ 

plilyctennlar,  iv,  104. 

219. 

nutrition  in,  ill.  278.           ^M 

Paoophtbalmitis  in  ophthalmia 

prophylaxis     against. 

perfrtrntive,    iii.    273,         ^H 

ncoDiitoruca,  iv.  81, 

iii.  221). 

^M 

Paraly»i>a,  detection  of,  by  el«o- 

ptomaines    from,    iii. 

prognosis  in,  til.  275.         ^H 

tricity,  iv.  457. 

J  IS. 

septic,  iii.  269,  270.             ^H 

diagnosis  «f,  from  hyBteri- 

tapeworms,    iii.   221. 

symptoms  of,  iii.  270,        ^H 

(Ml  di.4en<<e,  ir.  9*.I0. 

See  Tape- Worm. 

H 

Pftral/«ii,    acate    atrophic,    iv. 

Parasitic  <lt»Ptues,  ii.  124. 

traumatic,  iii.  273.              ^H 

883.     Set    Poliutuyelitia 

PiiriilypUlilis,  iii.  282. 
Parotitis,  1.  7*7. 

trenliiif>nt  of,  iii.  270.         ^^| 

Anterior. 

varietifs  of,  iii,  289,     ^^^H 

Bell>.  iv.  dOi.     S<€  Paral. 

diagnosis  of,  i.  709. 

adhesive.                                ^^^^| 

yiii»i,  Pncial. 

etiology  of,  i.  788. 

appendioitlar,  iii.  282.  ^^^^| 
chronic,  iii.  277.                    ^^^H 

eerebml,     iv.     479.       Set 

metaetasii  in,  i.  787,  789. 

CcrobrnI  Pnlticw. 

pathological  anntotoy  of,  t. 

complications    of,    iii.          ^H 

diphtheritic,    i.    829,   835, 
W.      808.        See      Dipb- 

788, 

^M 

prognosis  of,  i.  770, 

diagnosis  of.  iii.  279.           ^M 

tberitlo  Paralyvig. 

symptomatoiogy  of,  t.  788. 

pathology  of,  iii.  278.  ^^^H 
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Peritonitis,  chronic,  prognosis 
in,  iii.  279, 280. 
symptoms  of,  iii.  278. 
treatment  of,  iii.  280. 
tubercular,  iii.  277. 
general   or  diiTase,  opera- 
tion fur,  iii.  .308. 
infantile,  iii.  269. 
intra- uterine,  iii.  263,  268. 
perityplilitio,  iiL  312,  813. 
plastic,  iii.  291. 
suppurative,  iii.  271,  277. 
tubercalar,  iii.   212,    2U, 

277. 
Perit^phlitic  abscess,  iiL  282, 

292,  297. 
Perityphlitis,  iii.  282. 

abscess  from,  iii.  291,  292, 

311-313. 
anatomical  features  of,  iii. 

290. 
appendix  in,  iii.  282,  290, 

291,  298. 
caecnm  in,  iii.  284. 
causes  of,  iii.  284,  287. 
clinical  history  of,  iii.  291. 
constipation  in,  iii.  299. 
course  of,  iii.  296. 
diagnosis  of,  iii.  300. 
diet  in,  iii.  305. 
etiology  of,  iii.  284,  287. 
fffical  concretions    in,  iii. 

287. 
laparotomy  in,  iii.  284, 307, 

312,  313. 
lesions  of,  iii.  290. 
mortality  from,  iii.  302. 
operations  for,  iii.  284, 297, 

305,  306,  312,  313. 
pathological    anatomy    of, 

iii.  29U. 
penetrntion  of  bowel  in,  iii. 

291,  292,  300. 
peritonitis  in,  iii.  291,  312, 

313. 
prognosis  in,  iii.  302. 
seat  of,  iii.  290. 
statistics  of,  iii.  286,  287, 

291,  293,  298,  300,  302, 
symptoms  of,  iii.  294-300. 
traumatic,  iii.  289. 
treatment  of,  iii.  303. 
varieties  of,  iii.  291,  295. 
Pernicious  anaemia,  iii.  772. 
causes  of,  iii.  809,  810. 
diagnosis  of,  iii.  819. 
infecMous,  iii.  810. 
pathology  of,  iii.  814,  817. 
prognosis  of,  iii.  820. 
symptoms  of,  iii.  811. 
treatment  of,  iii.  820. 
Pertussis,  bacteria  in,  i.  706. 
bronchi  in,  i.  708,  709. 
complicntions    in,   i.    708, 

711,  721. 
contagiou  of,  i.  704,  706, 

7i:i,  715. 
cough  in,  i.  711. 
diagnof^is  of,  i.  715. 
etiolojcy  of,  i.  70.3,  713. 
heart  in,  i.  710. 
hygiene  of,  i.  717. 
lungs  in,  i.  708,  712,713. 
pathology  of,  i.  706,  713. 
pneumonia  in,  i.  710. 
prognosis  in,  i.  715. 
prophylaxis  of,  i.  715. 


Pertussis,  stages  of,  i.  713,  719, 

720. 
symptoms  of,  i.  713. 
treatment  of.  i.  715,  719. 
Pharyngitis,  i.  607,  608. 
Pharynx,  aden(»id   growths  of, 

ii.  484. 
diseases    and    injuries   of, 

ii.  419. 
tumors  of,  ii.  505. 
Phlegmon,  ii.  24. 
Phthisis,  ii.  670.    See  also  Tu- 
berculosis, 
anatomical   characters    of, 

ii.  675. 
atrophy  in,  ii.  676. 
bacillus  of,  ii.  672, 675, 676, 

684,  686. 
caseous,  ii.  673. 
catarrh  of,  ii.  685. 
causes  of,  ii.  671,  680. 
chronic,  ii.  673. 
climate  in,  ii.  680,  681. 
complications  in,  ii.  678. 
cough  in,  ii.  676. 
expectoration  in,  ii.  677. 
fever  of,  ii.  676. 
fistula  in  nno  with,  ii.  686. 
haemoptysis  in,  ii.  677, 681, 

686. 
heredity  in,  ii.  672,  679. 
hygiene  of,  ii.  681. 
larynx  in,  ii.  685. 
lymphatic   glands    in,    ii. 

677. 
meningitis  with,  ii.  678. 
miliary,  ii.  673. 
milk  as  a  vehicle  of,  ii.  679. 
night-iiweats  in,  ii.  686. 
ozone  in  the  cure  of,  ii.  681. 
pathology  of,  ii.  675. 
pharyngettl   ulceration  in, 

ii.  684. 
pleurisy  with,  ii.  685. 
prognosis  in,  ii.  679. 
respiration  in,  ii.  674. 
scrofula  in  relation  to,  ii. 

672. 
symptoms  of,  ii.  670,  674, 

676. 
treatment  of,  ii.  679. 
tuberculosis  identical  with, 

ii.  670. 
varieties  of,  ii.  673. 
Physical  development,  iv.  241. 
Plastic  surgery,  iii.  864. 
Pleurisy,    anatomical    features 

of,  ii.  689. 
asepsis  in,  ii.  703. 
causes  of,  ii.  688. 
constitutional  symptoms  of, 

ii.  697. 
diagnosis  of,  ii.  691,  693, 

698. 
empyema  of,  ii.  690,  705. 
heart  in,  ii.  690,  695. 
idiopathic,  ii.  699. 
lung-retrnctions    after,    ii. 

690,  694.  700. 
paracontesiis  in,  ii.  702,  707. 
pathology  of,  ii.  689. 
phyeicafpigns  of,  ii.  69.3. 
pleural  effusions  in,  ii.  690, 

695,  696. 
prognosis  in.  ii.  699. 
rftles  in,  ii.  fi97. 
secondary,  ii.  689,  699. 


Plearisy,  signs  of,  ii.  603. 
suppurative,  ii.  705. 
symptoms  of,  ii.  691,  697. 
temperature  in,  ii.  692. 
thoracentesis    in,   ii.    702, 

707. 
treatment  of.  ii.  699. 
Plenmtomy,  antisepsis  after,  ii. 
713. 
antiseptic,  ii.  709. 
drainage  after,  ii.  709,711, 

715. 
Listerism  after,  ii.  713. 
Inng-dilatatioD    after,    ii. 

713. 
resection  of  ribs  following, 
ii.  714. 
Pneumonia,  acute  catarrhal,  ii- 
617. 
lobular,  ii.  617. 
bronchial.      See  Broncho- 
Pneumonia, 
catarrhal,  ii.  617. 
croupous,  ii.  586. 

anatomical  characters 

of,  ii.  588. 
bacteria  of.  ii.  588. 
causes  of,  ii.  586. 
cerebral  symptoms  io, 

ii.  597. 
cough  in,  ii.  598. 
diagnohis  of,  ii.  594. 
expectoration    in,    ii. 

593. 
hepatisntion  in,  ii.  589. 
infection  of.  ii.  587. 
nervous  symptoms  in, 

ii.  593,  595. 
pathology  of,  ii.  588. 
prognosis  in,  ii.  595. 
respiration  in,  ii.  596. 
secondary,  ii.  594. 
symptoms  of,  ii.   590, 

592. 
treatment  of,  ii.  597. 
lobar,  ii.  5H6. 
lobular,  ii.  579,  617. 
Poisoning,   iii.    859-862.      See 
also  Arsenical  Poisoning  and 
Lead- Poisoning. 
Poliomyelitis  anterior,  iv.  683. 
age  at  on^et.  iv.  685. 
anatomical  changes  in, 

iv.  704. 
anterior  comua  in,  iv. 

705. 
atrophies     from,     iv. 

699,  703,  707. 
bones  in,  iv.  699,  707. 
causes  of,  iv.  684. 
chronic    stage   of,  iv. 

693. 
club-foot  from,  iv.  702. 
congenital,  iv.  684. 
cord-lesions  in,  iv.  704. 
deformities    after,   iv. 

702. 
diagnosis  of,  iv.  707. 
electrical   changes  in, 
ir.  703. 
reactions    in,    iv. 
708. 
electricity     in     treat- 
ment of,  iv.  712. 
etiology  of,  ir.  684. 
fever  of,  iv.  689,  694, 
695,  707. 
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PoUaujrelitis  noterior,  iDfsoUoa 

Ptotnainee  of  dipbtborio,  i.  iU, 

Rflctal  deformitler,  classlfioation 

H 

of,  jv,  6m, 

ASS. 

of,  iii.  ;i22. 

^^1 

Joiiii»  in,  iv.  flO0. 

of  BOteric  fever,  i.  451. 

prognoiciit  in,  iii.  304. 

^^1 

le«ii>D8  uf  spinal  oanl 

Puberty,  i.  599. 

malforniiition!'.  iii.  321. 

^^H 

in,  iv,  704. 

ageof,  i.  3tf(l,3i>2,  410, 

Rectum,    abnormalities   of,  iii. 

^^^H 

tnloruMiopio  lesioDX  of, 

obloriiDiBuiia  at,  i.  400, 

318,  :i21.                              J 

^^^H 

iv.  704-707. 

ditetum  of.  i.  303. 

cancer  of,  lit.  354.                   1 

^^^^1 

loiuoular  ntrophy   in, 

evolution  uf,  i.  389,  dOl. 

diseases  of,  iii.  444.                 1 

^^^H 

iv.  M'J,  7«a,  707. 

byKienoof,  i.  nsw,  407,412. 

forvign  bodies  iu,  iii.  360.      1 

^^^H 

Qutrillive   ohungM   id. 

bytfitiTical   di»orderi  of,  i. 

imperforate,  iii.  321,   333,     " 
32fl,  327. 

^^^H 

iv.  <yrA,  7ii:t,  7it7. 

:>06. 

^^H 

pii.rulv«l.i    in,    iv.  Hfll, 

in  f<>infrlwi.  i.  :tVO. 

iaflainmatioQ  of,  iii.  344. 

^^1 

r,;i2,  «tfi,  7(iit,  7111. 

uieotruul    liiiiurdera    of,   i. 

malignant   disease    of,   ill. 

^^1 

(>Btbolo|fjf  or,  iv.  701, 

iiVtf. 

354. 

^^1 

pro)j;auii<  in.  iv.  7IU. 

physical  and  moral  culture 

op«rationi  for,  iii.  323,  S24, 

^^1 

refloxex  in,  iv.  70 1. 

ut.  i.  407,  412. 

325. 

^^H 

nfgrwtniun  of  paraljrsiA 

premature,  i.  ItS,  392,  410. 

polypus  of,  ill.  352. 

^H 

in,  iv.693,  0U6,  OUU, 

siguB  of,  1,  a92.  3U4. 

prolspsus  of,  iii.  347.     See 

^^1 

7(18. 

iTaatwit'Ut  of  norvous  dis- 

Prolspsua. 

^H 

8ciero»ii  in,  Ir.  708. 

orders  of,  i.  416. 

sarcoma  of,  iii,  354, 

'^^^ 

«e<^uoliO  of,  iv.  703. 

Porpara,  ii.  78,  83. 

stricture  of,  iii.  340. 

^H 

•igDi  of,  iv.  457. 

Reflex  action  in  children,  Iv. 

^^1 

•pinaJ  oord  in,  iv.  7D4. 

804. 

^^1 

itagM  of,  iv.  09»,  719. 

changes  in  the  retina,  iv. 

^^H 

ijmptoms  of  acute,  iv. 

R- 

200,  20S.                                 J 

^^^^1 

6J)|,    fl92,  693,   701, 

oough,  ii.  340.                         1 

^^^H 

7  US. 

Rabiof.  iii.  803,  805. 

ocular  neuroses,  Iv.  145.         ' 

^^^H 

tenotomy  io,  iv.  71-1. 

Hac«  in  disease,  i.  133. 

jmralysls,  Iv.  807. 

^^^1 

treatment  of,  iv.  711, 

Hnohitio  rosary,   i.  80,  ii.  224, 

uvular,    abolition    of,    iv. 

^^1 

712. 

225,  226,  227,  235,  241. 

010. 

^^1 

varieties    of,    iv.    0S1, 

Rtcbltts,  ii.  224. 

Reflexes  after  oerebrsl  bcmor- 

^^1 

eOU,  712, 

acute,  ii.  2^3,  277,  278. 

rhuge,  iv.  637,  538. 

^^1 

Poljpi,  naaol,  11.  S30-3S8,  3«ft- 

anatotuioal    obnracton  of, 

ascerUiinmont  uf,  iv.  454, 

^^1 

ii.  233,  237,  244. 

459. 

^^H 

PoreDccpbiiluB,    iv.    479,   48 1, 

baths  in,  ii.2A2. 

]u?s  of,  iv.  451,  459. 

^^1 

7afi-740. 

beads  in,  ii.  224,  225,  220, 

Refonnntutitis,    aprireaticeshifi 
from,  iv.  432. 

^^1 

aoatoinical  featurM  of,  iv. 

227,  235,  ,141. 

^^1 

75fi-73a. 

boOD-formation  in,  iU  23.i, 

cottage  system  of,  iv.  431, 

^^1 

oaui«B  of,  iv.  535,  738. 

387,  S38,  339,  243,  244, 

432. 

^^1 

COiig«aitat,  iv.  730. 

351,  2S3. 

drnominntional,  Iv,  430. 

^^1 

dmeriptloa  nf,  iv.  482. 
patboiogioal    anatomj   of. 

brain  in,  ii.  245. 

banilicrafUi   taught  in,  iv. 

^^1 

causes  of,  ii.  247. 

iXi,  4:u, 

^^1 

iv,  7;»6-73S. 

obsraetere  of,  esBeatial,  il. 

toanunl  tminins^  in,  Jr.  433. 

^^1 

Portal  vein,  dtMoMi  of,  til.  40S. 

255. 

pfayjiic-al    training    in,    iv. 

^^M 

P(»tt'«  db»a«a,  abwMM  in,  iiL 

eomplioations  in,  ii.  28.1, 

434.                                        J 

^^^H 

1(125. 

oonvutsions  in,  ii.  2:i2. 

private,  iv.  430.                       I 

^^^^1 

oervioal  cariM  in,  ilL 

eraniotabes  in,  si,  225. 

public,  iv.  428.                          m 

^^^H 

1028. 

deformities  in,  ii.  224-230, 

•eotarian.  iv.  430. 

^^1 

diagna«ii  of,  ill.  1027. 

235, 

tradofl  taught  in,  iv.  4SS, 

^^1 

doriial    oariea    in,   iiL 

dentition  in.  L  382,  U.  320. 

434. 

^^1 

1031. 

ftttal,  ii.  251,252. 

iromaa'a  inflacnoe  in,  iv. 

^^1 

•tioloKj  of,  ill.  1019. 

fractures  in,  ii.  230,  3S5, 

444. 

^^1 

fixative  apparatus  for. 

251,  263. 

Relapsing  fev«ir,  i.  504. 

^^1 

iii.  1038. 

geograpby  of,  ti.  248. 
histology  of,  ii.  887. 

bacteria  of,  1 .  505,  509. 

^^1 

of  lumbar  region,  Iii. 

cauflo*  of,  i.  505. 

^^1 

)o:i2. 

hygiene  of.  ii.  248. 

compHcutions     io,     i. 

^^H 

*                              pnthulo)^  of,  iii.  I02U 

intra-uterine,  ii.  251,  353, 

507,  509,  512. 

^^^H 

proKDosia  in,  iii.  10.34, 

257. 

diagnosis    of,    i.   509, 

^^^H 

■ymptomatolog;  of,  iii. 

larvngisraoB    in,    li.    231, 

510. 

^^^H 

Hl2:i, 

2(54. 

bygione  in,  1.  511. 

^^^H 

troatiuvnt  of,  iii.  tO.fd. 

medullary  HpaiseBiQ,  ii.  242. 

m'ortnllty  from,  i.  509, 

^^^H 

mwhanical,       Iii. 

morbid  anntomy  of,  ii.233. 

511. 

^^^H 

10S«. 

pi»y biology  of,  ii.  245. 

pathology  of,  i.  505. 

^^1 

Preputial  calouli.  iii.  ADA. 

pntliolof^U'al    anatomy  of, 

proxnowitt  in,  i.  511. 

^^1 

Prevention  of  crime,  iv.  422. 

ji.  23J1.  255. 

r«litpp«<  of,  i.  500. 

^^1 

Prjiimry  iiiij8ot>!«r  atrophies,  iv. 

preveniion  of,  ii.  257. 

j.viii|)t«HnB  of,  i.  506. 

^H 

812, 

|»rognotie  jn.  ii.  250,  257. 

trcatmi'nt  of,  1.  511. 

^^H 

ProlapuD  of  reiitum,  iii.  347. 

ribs  io,  ii.  224,  225,  22fl, 

Renal  calouUis,  iii.  572-570. 

^^1 

Proph>l«xie  of  dieeaee,  iv.  332. 

227,  23:i,  241. 

Retina,  breakagu   of,  iv.    Ifl7, 

^^1 

Prurif^o,  ii.  47. 

sltull  in.  ii.  224,  225,  2S6. 

225. 

^^1 

PieuUo-  membranoas  laryn^itb, 

spinal  column  in,  ii.  227. 

detscbed.  iv.  108. 

^^1 

ii.  521. 

syfflptoinatoloj^y  of.  ii.  224. 

in  Wright's  disease,  iv.  209, 

^^1 

Pnitri»i<ii»,  ii.  4P-55, 

tboriix  in,  ii.  224-227,  381, 

211. 

^^1 

Ptomaines,  i.  IMU.  100. 

235,  341. 

iscbiemia  of,  iv.  179. 

^^1 

M  a  eaue*  of  dinaase,  1. 422. 

trpatrnent  of,  li.  257,  203. 

penetrating  wound  of,  iv. 

^^1 

inoeulatton  witb.  i.  IVO. 

Reotal  deformitiee,  iii.  3tS,  321. 

168. 

^^H 

of  cholera,  1.  900. 

oauaes  of,  304. 

■arooma  of,  iv.  170.                j 

1 
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BetUM,  shot-silk  opacities  of,  ir. 

166. 
tubercle  of,  iv.  227,  229. 
VMcalar  distribution  to,  iv. 

Ui.    See  aliio  Opbtbal- 

moscop3'. 
Retinitis.    Hee  Optic  Neuritis, 
of    Bright's     disease,     ir. 

210. 
pigmentosn,  iv.  234. 
syphilitic,  iv.  226,  227. 
Rheomatiam,  i.  110,  785. 
acute,  i.  785. 
Arthritis  in,  i.  78R,  790.  See 

also      Rheumatoid     Ar- 
thritis. 
baeiUi  of,  i.  798. 
causes  of,  i.  787. 
childhood,  it8  peculiaritiea 

in,  i.  705. 
chronic,  i.  821. 
diagnosis  of,  i.  809. 
endocarditis  in,  i.  786,  797, 

811. 
etiology  of,  i.  787. 
family  history  in,  i.  113, 

789-791. 
fibrous  nodules  in,  i.  785, 

801,  813. 
heart-disease  in,  i.  786, 794, 

797,  806,  812,  817,  819. 
meningitis  in,  i.  805. 
microbes  of,  i.  793. 
nodules    in,    i.    785,    801, 

813. 
pathology  of,  i.  792. 
pericarditis  in,  i.  788,  794, 

795,798,811. 
prevention  of,  i.  821. 
prognosis  in,  i.  812. 
purpuric  erythema  in,   i. 

803. 
scarlatinal,  i.  570,  788. 
symptoms  of,  i.  786,  794, 

806. 
tendinous    nodules    in,    i. 

785,  801,  813. 
transtniivibility  of,  to  off- 
spring, i.  113,789-791. 
treatment  uf,  i.  814,  821. 
Rheumatoid  arthritis,  i.  822. 
causes  of,  i.  822. 
diagnosis  of,  i.  823. 
pathology  of.  i.  822. 
symptoms  of,  i.  822. 
treatment  of.  i.  823. 
Rhinitis,    ii.    398.      See    also 

Coryza. 
atrophica,  ii.  406-408. 
croupous,  ii.  400,  405. 
causes  of.  ii.  401. 
fcEtida,  ii.  406. 
hypcrtrophioa.  ii.  393,  398. 
purulent,  ii.  412,  417. 
treatment  of,  ii.  417. 
Rubella,  i.  684. 

bacteria  of.  i.  688. 
causes  of,  i.  687. 
contagion  of,  i.  687. 
diagnosis  of,  i.  698. 
epidemics  of.  i.  686,  687. 
etiology  of,  i.  687,  697. 
infectiousness  of,  i.  687. 
mortality  from,  i.  698. 
prodromes  of,  i.  689,  699. 
prognosis  in,  i.  608. 
rash  of,  i.  691,  693. 


Rubella,  relapse  in,  i.  698. 

symptoms  of,  i.  694. 

synonymes  of,  i.  684. 
Rubeola.    See  Measles. 


8. 

Saero-iliac    joint-disease^    iU. 

1170-1172. 
Sarcoma  of  kidney,  iii.  213. 

of  liver,  iii.  457-460. 
Scabies,  ii.  131, 133. 
Scarlet  fever,  i.  555. 

albuminuria  in,  L  504, 570, 

578. 
angina  of,  i.  568,  569. 
causes  of,  i.  556. 
eomplications    of,    L    569, 

577. 
conditions  favoring,  L  557- 

560. 
convulsions  in,  i.  570. 
diagnosis  of,  i.  570. 
diphtheritic  symptoms  in, 
i.  564,  568,  569,  574,  607. 
dropsy  of,  i.  573. 
ear-troubles  after,  i.  570. 
epidemics  of,  i.  559,  660. 
eruptions  of,  i.  563,  567, 

578. 
forms  of,  i.  565. 
isolation  of,  i.  561,  575. 
kidneys  in,  i.  122,564,570, 

571,  578. 
malignant  form  of,  i.  569. 
mortality  from,  i.  574. 
pathology  of,  i.  562. 
prevention  of,  i.  560. 
prognosis  in,  i.  573. 
rheumatism  after,  i.  570, 

788. 
■ore  throat  in,  i.  556,  564, 

568,  569,  577. 
symptoms  of,  i.  565. 
temperature  of,  i.  566. 
throat-symptoms  in,  i.  556, 

564,  566,  568,  569,  577. 
treatment  of,  i.  574. 
urwmic   symptoms    in,    i. 

579. 
virus  of,  i.  556,  557. 
School-houses,  iv.  376. 
School-hygiene,  iv.  343. 
Schools,  contagious  diseases  in, 
iv.  40.S. 
epidemics  in,  iv.  403-408. 
external    hygiene    of,    iv. 

375. 
industrial,   origin    of,    iv. 

428. 
nervous    disorders   in,  iv. 

3-19. 
public  industrial,  iv.  428. 
Sclerema  neonatorum,  ii.  90-92. 
Scleroderma,  ii.  88-90. 
Sclerosis,  multiple  cerobro-spi- 
nal,  iV.  495. 
caused  of.  iv.  502,  506. 
clinical  history  of,  iv. 

496. 
contractures     in,     iv. 

501. 
convulsions  in,  iv.  501, 

509. 
differential     diagnosis 
of,  iv.  507. 


Sderods,  multiple  eerebro-spi- 
nal,    epile|»y    with, 
iv.  501. 
eye-symptoms   in,   iv. 

194,  499,  509. 
glycosuria  in,  ir.  501, 

507. 
histology  of,  iv.  505. 
lesions  of,  iv.  504. 
location    of,    iv.    504, 

507. 
origin  of,  iv.  502.  506. 
panJysis  in,  ir.  501. 
pathological  anatomy 

of,  iv.  504. 
prognosis  in,  ir.  510. 
reflexes    in,    ir.    501, 

507.  509. 
strabismus  in,  ir.  499. 
symptoms  of^  ir.  496- 

502,  507. 
syphilis  as  a  factor  in, 

ir.  502,  507. 
treatment  of,  iv.  511. 
tremor  in,  iv.  496,  498, 
499,  507,  508,  512. 
neurogliar,  in  epilepsy,  iv. 
904. 
Soolious,  iii.  1-3. 
Scrofniosis,  ii.  136. 

anatomical    chsiraeten  o^ 

ii.  143-148. 
bacilli  in,  ii.  144. 
bad  hygiene  as  a  eaose  o^ 

ii.  140. 
caries  of  bones  in,  Ii.  153. 
causation  of,  ii.  138,  911. 
chronic  catarrh  in,  ii.  152. 
clothing  in,  ii.  160. 
conjunctiva  in,  ii.  152. 
corneal  ulcers  in,  ii.  152. 
glands,  lymphatic,  in,   ii. 

153. 
its    probable     relation    to 
tuberculosis,  ii.  138,  142- 
147. 
its  relations   to  gout  and 
lithogenesis,  ii.  297,  301. 
local  treatment  in,  ii.  161. 
manifestations  of,  ii.  149. 
microscopic  examination  of 

the  tissues  in,  ii.  144. 
morbid  anatomy  of,  ii.  147. 
nature  of,  ii.  138,  911. 
otorrhcea  in,  ii.  152. 
pathology  of,  ii.  142-148. 
phthisis  as  a  cause  ol^  ii. 

138. 
lurroundinga  as  affecting, 

ii.  140. 
symptoms  of,  ii.  I4S. 
town-life  as   favoring  de- 
velopment of,  ii.  298. 
treatment  of,  ii.  159. 
types  of,  ii.  148. 
Scrofulous  abscess,  ii.  914,  917, 
919. 
abscess     and      tuberealoas 
glands  contrasted,  ii.  910. 
glands,  ii.  9U7. 
lichen,  ii.  150. 
lupus,  ii.  150. 
sore  throat,  ii.  428. 
Scurry,  ii.  265. 

bones  in,  ii.  275,  276. 
gingivitis  of,  ii.  985. 
gums  in,  ii.  274. 
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^^^^^                             ■ 

^^V        8oarv7,  ijmptoms  of,  it.  S7S. 

Spine,   lateral    and    functional 

Stomaeh,  inflammation   of,  iii.         ^H 

^^P                 treat luvnt  of,  ii.  277. 

furvaturea  of,  hered- 

^1 

^^"          Sefiticjpiuia,  iii.  90». 

ity  of,  iii.  mo-t. 

irritable,  iii.  ^20.                        ^M 

1                   8lee|>,  (lioinlurs  of,  iv.  lOOB. 

psthology  of,  iii.  1008. 

neuralgia  uf,  Hi.  2b.                     ^^M 

t                Soro  uioutli.     Silt  Stom&titif. 

treatment  of,  iii.  lli'12. 

spaam  of,  iii.  25.                          ^^M 

^^L                         palTul,  U.  9tV>. 

po«tertor  ourvature  of^  iii. 

Stomatitis,  aphthous,  cause  of,        ^H 

^H                 tbruat,  ii.  41U-i26. 

loiy. 

905.                                 H 

^^^                        iMut«    tuberoal&r,    ii. 

rotation  of,  iii.  1010,  1012. 

diagnosis  of,  ii.  967.           ^^^ 

r                                   420. 

flensitjvc!,  iii.  Itllw. 

pathology  of,  ii.  906.          ^H 

^^^          SpMDi,c«rpo-pe<liilriv'.S82.  5** 

Spleen,  nnatomy  of,  ii.  «86. 

symptoms  of,  ii.  900.          ^^M 

^^L                   Tn«njr, 

HuivculLntion  uf.  ii.  HtiH. 

catarrhal,  it.  953.                         ^^| 

^H                hnbil..  ir.  801. 

diagndiiiB  in  ditoaee  of,  ii. 

oauseii  of,  ii.  954.                ^^M 

^^H                hiatrionio,  iv.  801. 

892. 

dinguosin  of,  ii.  950.            ^^| 

^^^B               hy^teriiml     laryogMl,     ir. 

diMUM   of,    ii.    886,    892, 

putliufo^y  of,  ii.  0^4.           ^^M 

^H 

H«4. 

symplotus  of,  ii.  964.          ^^M 

^^H                laryngeal,  iv.  879. 

•nlurgoment  of.  ii.  887,  888, 

trfiiiLiiiunL  of,  ii.  956.           ^^M 

^^m              nilDjic.  ir.  8UI. 

8W1.  801',  ^93. 

erythematous,  ii.  1^53.                 ^^M 

^^1                alotitating,  iv.  901. 

functions  «f,  ii.  888. 

membrittious,  ii.  968.                   ^^M 

^^H                  peripheral,  iv.  796.  ^eeftlBO 

l.tpurotoiuy  of,  ii.  902. 

diiitilhcriiiand,ii.068.         ^H 

^^H                    Eclampsia. 

Icukivmia   in    itH  relations 

vnrioties  of,  ii.  909.               ^H 

^^H                reflex  itatio,  iv.  801. 

to,  Ii.  889,  8911,  903. 

of  Bourvy,  ii.  985.                         ^H 

^^H                ealuiory,  iv.  SUl. 

morbid     anatomy     of,     il. 

parasitic,  ii.  957.                         ^H 

^^H                tUtto  reflex,  iv.  1^01. 

890. 

bacillus    uf,    ii.    057,        H 

^H               t«tanui<l,  iv.  7UV.    Set  Tot- 

red  corpuselce  in  their  re- 

H 

^^H                    any. 

lation  to,  ii.  889. 

dingnuais  of,  ii.  961.             ^H 

^H                lonip,   iv.   94&,   049.      Set 

rewiivnl    of,   Ii.  888,   S99. 

ctiuloj^y  of,  ii.  957.               ^H 

^^V                     Myotonia. 

9(10,  90.^ 

mioro-organijm  of.  ii.         ^H 

^^          Spins  bifida,  Ir.  732. 

Aurf^ical    treatment  of,   ii. 

957,  M\.                            ^M 

1                               oompliBationi    of,    iv. 

902. 

prognosis  in,  ii.  961.            ^H 

1                                    743. 

tulierauloiis    of,     il.    17i>, 

prophvlaxia     against,         ^H 

1                                  dl*^o«i0  of,  iv.  74.1. 

901. 

ii.  961.                              H 

f                                oooalta.  iv.  733. 

tumors  of,  ii.  tmi. 

Bymptoms  of,  ii.  960.           ^H 

prognosis  in,  iv.  743. 

Spk'en,     wandering,     Ii.     900, 

treatment  uf,  ii.  9^1.           ^H 

treatment  of,  iv.  744. 

5IHH. 

simple,  ii.  953.                           ^H 

Spinal     oanal,    tumor    of,    iv. 

white  corpu solos  in  retatiou 

ulcerative,  ii.  9A9,                     ^H 

TH5. 

to,  ii.  889. 

causes  of,  ii.  U09,  970.           ^H 

trephining     tbo,     ir. 

wounds  of,  ii,  890. 

contagioosnesB    of,    ii.         ^| 

785. 

Splenitis,  suppurative,  ii.   896, 

^M 

«ord,  hernia  of.  iv.  732. 

ii\)7. 

diaKnn.4i8  uf,  ii.  972.           ^^M 

^^^                          paobynieniiigitis      of. 

SteuosiH,    mitral,    ii.  827.     Sea 

patiiufogy  of,  ii.  970.  ^^^M 

^H 

Alitral  Stenosis. 

symptouia  of,  il.  972.  ^^^^H 

^^H                       red    •oftetiing    of,    ir. 

»a«al,  ii.  328,  396. 

treatment  of,  ii.  973.  ^^^H 

^H 

of    nurta,     oongonital,    ii. 

wiih  uloerations,     Ii.    064.^^^^| 

^^H                       etruotural    abnormatl- 

MH, 

Srr  utflo Stomatitis,  Aph-         ^H 

^^"                             ».ie-j  of.  iv.  728. 

of  larynx,  ii,  49&, 

tbouR.                                          ^^H 

W                               «urg<?ry  of,  iv.  748. 

causes  of,  ii.  406. 

Stone,  titeoai,  iii.  288.                         ^H 

f                        ourvaturu,     iii.    1001,    iv. 

diagnosis  of,  ii.  602. 

in  bladder,  iii.  596,  617.             ^H 

567. 

iarjnguaoope     in,     il. 

prevonti<»n  uf,  iii.  fi.'tl.                ^^M 

hysterical,  ir.  990. 

603. 

prostatic,  iii,  6.>1,                          ^^M 

treatment  of,  ir.  S&7. 

nature  of,  ii.  495. 

Stools,  bacteria  in,  iii.  100.                 ^H 

deformity,  iv.  35rt,  .158. 

DoopUstio,  ii.  600. 

bhMidy,  iii.  100,  134.                      ^1 

hemorrhage,  iv.  867. 

spasm  in,  ii.  407. 
of  pylorus,  iii.  39, 

chemical  inspection  of,  iii.         ^H 

capillary,  iv.  070. 

^M 

oaiues  of,  iv.  671. 

causes  of,  iii.  39. 

color  of.  iii.  97.                           ^H 

diagnoaifl  of,  iv.  074. 

congenitol,  iii.  39. 

consistency  of,  iii.  97.                 ^^M 

meningeal,  iv.  670. 

diagnosis  of,  ill.  40. 

disinfuvtiun  of,  iii.  101.               ^^M 

paralytie     from,      iv. 

nutrition  in.  iii.  40. 

StrabismuH,  iv.  130.                             ^H 

069. 

patbologioat    auatomy 

advanuemenl  of  tendon  for,         ^^M 

moningiti*.    Set  Meniogi' 

of,  Iii.  40. 

l.>6.                                       ■ 

tit. 

prognosis  in.  iti.  41. 

onuses  of,  ir.  136,  IS7.                  ^H 

paralyaii,   infantile,    mas- 

treatment  of,  iii.  41. 

eharuotem  of,  iv.  136.                    ^H 

■age  in,  iv.  33ft. 

of     tricuspid     ortfioe,     ii. 

g]a.4fiet«  for,  iv.  1.18.                       ^^| 

Bj^inal-eord  abnormalities,  sur- 

756. 

latent,  ir.  1.^9.                                 ^H 

gieai    treat meitt    of,    ir. 

of  vagina,  Hi.  749. 

operations  for,  iv.  139.                ^H 

741. 

Stomach,  aoidity  of,  in  dyipep* 

treatment  of,  iv.  138.                   ^H 

ditnuei,   olatfifieatiun  of, 

sia,  iii.  6, 

varieties  of,  iv.  136.                     ^H 

ir.  644. 

catarrh    uf.      See    Oaitrie 

Suppurative   meningitis.      See         ^H 
Meningitis.                                        ^^| 

eonvaleiona  from,   iv. 

VaUrth. 

880. 

doformitiea  of,  iii.  60. 

Surgery,  iii.  839.                                ^H 

nearo-mimetic,        iv. 

dilatation  of,  iii.  41. 

mtnor.  iii.  8.19.                    ^^^^M 

]<)02. 

diseaseii  of,  iii.  1,  30. 

pJajttio,  iii.  864.                    ^^^^| 

Spine,    lateral   and    fanctional 

disordered,  iii.  1,  33. 

Synovitis,  iii.  1127.                      ^^^^H 

ourrnturei    of,    in. 

displacements  of,  iii.  59. 

Syphilis.                                        ^^^H 

1»UL 

distention  of,  iii.  40. 

acquiretl,  ii,  116.                 ^^^^H 

deformity  In,  itl.lOOfli. 

funetinnal  d{sor«lers  of,  ill. 

anntumical   cbaraeters    oJj^^^^^l 

diagnosiR  uf.  iii.  1009. 

I. 

ii.  191.                                       ^M 

etiology  of,  iii.  1002. 

in  dyspepsia,  iii.  7,  13. 

bones  In,  11.  197,  216.                ^M 

1126 


GEXERAl 


SyphiiiB,  eongenUal,  ii.  1S6. 

ita  euntflKiouineiM,  li. 
206.     .VMftlio  Syph- 
ilis, LtiloCongenitiil, 
and  Sypbllb  of  tb« 
Note. 
«rA&iotab«B  in,  U.  108. 
dentition  is,  ii.  203. 
difflgnojis  uf,   ii.  206,  223^ 

38(1,  381. 
cpiphy»e«  in,  ii.  Itf7. 
glandi!!  in,  ii.  203. 
^Kiiiurrbn^ioa  neoniitoram, 

jl.  121,  20.J. 
bcrcditarv,  ii.  18tJ. 
hjdrooeijbaliu     from,     ii. 

216. 
infaDtilc,  ii.  186, 
inhcrittid,  ii.  116,  16fl. 
kidue>»  in,  ii.  \m.  221. 
late  eungonitjU,  bonoa  in, 

ii.  220,  222. 
IoqaI  tr«atui«nt  of,  ii,  211. 
manifutattoiii  of,  11.  192j 

l»9,  212. 
iQAtnruul  LranHmis«iouB  of, 

ii.  188,  11>;J. 
nervous     ejrttotu     in,    iy. 

HOBO  in,  ii.  378-384. 

of     no»e,    congenital,     ii. 

378. 
origin  of,  ii.  187. 
OB««<ius  ^yHtoIn  in,  ii.  197. 
patern&l    trnnsuiitsion    of, 

ii.  188,  im. 
pathology  of,  ii.  104. 
pflrioAtitid  as  a  sign  of,  ii. 

222. 
prognoBia  in,  li.  2V7»  222^ 

382. 
apleen     in,    ii.    105,    206, 

207. 
ijw[)tomfl  of,  ii.  109,  222. 
teeth  m.  ii.  2lM,  216. 
transmiMion  of,  ii.  188-103. 
treatment  of,  ii.  207. 
Sjphilitio  children  at  birth,  ii. 

199. 
eruptjona  elasBififid,  Li.  117, 

120. 
lesions    of   the    h«ort,    ii. 

842,  844. 
OBteo-myelitlB,  ii.  220. 
O0teo-perio»titi8,  ii.  220. 
p«ropbigu»,  ii,  110. 
BkinaffeeiiuDii,  it.  116. 
sore  throat,  ii.  4:{6. 
uWrationK,  ii.  121. 
Syphilodermata,  ti.  117-122. 


T. 

Tabes  in  pemic!iou»  anicmia,  ilL 
812. 
ine»eDterioB,  iti.  208, 

diagnosiB  of,  iii.  210, 

21,1. 
Ijmpb-bodies    in,    iii. 

211. 
pathology  of,  iii.  210, 
prevention  at,  iii.  2Ifi, 
prognoBiB  in,  iii.  214. 
rachitis  and,  iii.  21&.' 
Byuiptom*  of,  ill.  20 ff, 
treatment  of,  Iii.  21&. 


Tnbea  mesenterica,  varieliei  of, 

iii.  208,  210. 
Ta]ip«B,  iii.  i)55,  058. 

calcaoeuB,  iii.  OftS,  078. 
causation  of,  iii.  966. 
equincvvaniB,  iii.  968. 
equinus,  iii.  V6S,  078. 
valgua,  iii.  960. 
raruB,  iit.  058. 
Tape- worm,  iii.  210. 
broad,  iii.  220. 
diagnoitia  of,  iii.  223. 
prognoiiiB  of,  iii.  223. 
syoiptomB  of,  iii.  223. 
treat  ui  on  I  of,  iii.  223. 
Teetb,  abnoruiaiitiea  of;  i.  376, 

ii.  021. 
care  of,  ii.  032,  933. 
carieH  of,  i.  ."^ei,  ii.  024. 
dii^ensea  of,  ii.  020. 
funotions  of,  ii.  020. 
irregularitiea  of,  ii.  021. 
plugging  of,  ii.  930. 
palpilia  of,  ii.  030. 
tamporary,  i.  373,  ii.  921, 

033. 
Testicle,  b«nign  fungus  of,  iii. 

600. 
cancor  of,  iii.  698. 
dijieajua  of,  iii.  601. 
hydrocele  nf,  iii.  691. 
in  hernia,  iii.  2;i5-237. 
neopliuniB  of,  iii.  608. 
r«tainl.^l,     ciiuoiw     of,     iii. 

605. 
sarcoma  «f,  iii.  699. 
ayphilia  of,  iii.  608. 
tuoerole  of,  iii.  698. 
tumors  of,  iii.  696. 
Tflstimuny,    medioo^legaly    ir. 

436. 
Tetanus,  iii.  902,  iv.  913. 

baoilli  »8  cHuaing,  iv.  922, 

930. 
eausea  of,  iv.  914,  022. 
cllmata  in,  iv.  916. 
contagion  of,  ir.  926,  929. 
diagnoBis  of,    iii.  904,   ir. 

027. 
epidemicfl  of,  ir.  924. 
faciei  in,  ir.  017. 
heart  in,  iv.  920, 
idiopathic,    ir.    926,    920, 

032. 
infection  of,  ir.  926,  929. 
leaioDB  in,  ir.  027. 
looked-jaw  in,  ir.  917. 
mioro-organiBms     causing, 

iv.  922,  030. 
neonatorum,  ir.  921,  023. 
opiBtbotunuB  in,  ir.  917. 
parojiyntna  in.  ir.  919. 
pathology  of,  iii.  903,   ir. 

922,  926. 
preventioD  of,  ir.  929. 
prognosis   in,  iii.  904,    ir, 

928. 
ptomaines    from,  ir.  922, 

980. 
rheutnstio    fso-ealled),   ir. 

•J2.'i,  «26,  920,  932, 
sources   of   poison   of,   Iv. 

922,  926,  030. 
sUtiBtica  of,  iv.  913. 
symplomatology  of,  iii,  903, 

ir.  016. 
thermometry  in,  ir.  920. 


Tetanuf,  trauma  as  a 
iv,  VI 6. 
trvutuieul  of;  iii.  9<M,   if. 
931. 
Tetany,  ir.  799. 
Therapf-uticA,  groeral,  i.  966. 
ThouiBen's  dt«e4i«e,  iv.  9S7. 
Throat,  ftphlhou*.  ii.  422. 
erysiprilittouo,  ii.  420. 
berpptic,  ii.  422. 
mombranoaB  aore,  ii.  42t. 
rheumatiu  sore,  Li.  421. 
scrofulous,  ii.  428. 
sore  (^scute),  ii.  419. 
syuhililio.  ii.  436. 
tubercalar,  ii.  429. 
ulc-ernted,  ii.  426. 
Tbrouibosif,  iv.  625. 
ThymuA  gl»ud,  ii.  643. 

a     true    lyupb-gtaad.    U. 

724. 
direasas  of,  ii.  TSi. 
enlarged,  ii.  724. 
tuberculosis     of,     U.     11^0, 
726. 
Thyroid    gland,    ii.   &43.    <Spr 
Goitre. 
»bs«iio«  (if,  ii.  719. 
diMMflsof.  ii.  710. 
•nlargemeat  of,  ii.  720. 
extirpation  vf.  U.  719. 
fuQCtioos  of,  ii.  719. 
inflaiuoiMtii^o  uf,  tl.  T20. 
Tinea  eiroinsta,   ii.    127. 
Tinea        Tnchuphj 
Corpori.*. 
dacalrsHB,  ii.  99. 
faro?R,  ii.  124. 
keriun,  ii.  129. 
toaeurans,  ii.  128. 
triohopbytina,  ii.  126. 
capitis,  ii.  12S. 
corporis,  ii.  127. 
Tongue,  ii.  020. 

absence  of.  ii.  946. 

aoutc  inflaJumaUon  of,  it 

9t59. 
amputation  of,  ii.  946. 
biBd,  ii.  047. 
eysts  of,  ti.  946. 
dcfcots  of.  ii.  936.  9441. 
diMMues  of,  ii.  988. 
hypertrophy  of,  ii.  946. 
new    growths     upon,     ii. 

990. 
rash  of,  it.  092. 
tumors  of.  ii.  946,  990. 
nioeration  of.  iL  il84,  990. 
TonfUliti?,  ii.  441. 
acute,  ii.  442. 

cum  plioat  ions     9I,    it 

46U. 
eoarvfl  of,  ii.  460. 
diiigriuBi«  of.  ii.  463. 
etiology  of,  i».  4  43. 
laeunrir,  it.  447. 
parenohyiuatoi^       IL 

448. 
psthulog7  of,  it  lit. 
prevention  of,  li.  144. 
BymptutuB    of,  ii.   44S, 

464. 
trentinent  of,  ii.  46^ 
TRrtetie*  of,  iL  44&. 
chronic,  ii.  401. 
varictiea  of,  ii.  441. 
Tonaila,  aoalomy  of,  U.  417. 


^^H 
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^^^*                            1 

Toosfli,  arteriM  of,  ».  440. 

Tub«raDlo«i!<,  bacillus  of,  it«  en- 

^^^1 

obroDic  enUrgemeot  of,  iL 

trance  into  tbe  orgnnisa- 

^^^^^M 

460. 

tiuo,  i.  K18,  Ifly,  170. 

Vaeoination,  i.  743,  749.              ^^^H 

easiM  of,  ii.  4fll. 

bronchi  in,  i.  178. 

dangers           747.  751.           ^^^H 

diiiftiofifl  of,  il.  468. 

causes  of.  I.  lOfi, 

methoda  of,  i.  749.                   ^^^^| 

local  ircatmeDt  in,  ii. 

oonttituliHual     predtapoai- 

virup  of,  i.  747.                          ^^^H 

47J. 

tion  hi,  i.  Ifl6. 

Viigina,  di^eaeoa  of,  iii.  71L                  ^^M 

nigbimar«  in,  ii.  464. 

berodirnrr  trHnsmiaiion  of, 

Ynricdln.  i.  754~7n6.                              ^H 

patholuj^y  of,  ii.  402. 

i.  IfSrt.  1H7. 

Valvular  changes  from  endooftr*           ^^| 

progDoaia  in,  it.  469. 

bygienc  uf,  i.  182,  183. 

ditiH,  ii.  773.                                 ^H 

iyinptoms  of,  ii.  4A4. 

ita  identity  with  phtbiaia, 

disease,  anatoiuieai  feataree           ^^M 

treaiuicnt  of.  ii.  470. 

i.  rtro. 

of,  ii.  815.                            ^H 

dincauM  of,  ii.  437. 

ita  relattuQ   to  aorofula,  i. 

aortic,    ii.    836.      See           ^H 

toncthm  of,  ji.  <4(J. 

142-148. 

Aortic  Valvular  Dis-          ^H 

brpeftropliv  f»f,  ii.  461. 
roTiirollis.  iii.  979-y8^. 

miliary,  i.  179. 

eajie.                                     ^H 

of  intcKtine,  i.  170. 

concurrent     affection*           ^H 

rrncheotomy,  ii.  Mi,  ali9. 

of  jointn,  L  173. 

il.  816.                            ^H 

•nsNthetiea  in,  ii   518. 

of  larynx,  i,  174, 

etiology  of,  ii.  816.          ^^^H 

ohoiee  of  operations  in,  U. 

of  )aiig«.  i.  168,  180. 

rail  nit,    it.    817.      Sfe    ^^^^^M 

54tt.  575. 

of    lymphatic    gluods,     i. 

Mitral     Inndequncy    ^^^^^| 

eomplioaiions  of.  ii.  560. 
•mpayaania  afier,  ii.  562. 

177. 

nud  Mitral  8tennsis.           ^^H 

of  pfaarynx,  i.  174, 

patliiilogy  of,  ii.  815.               ^^M 

•rjiipeloa  alter,  ii.  561. 

of  pleura,  i.  173. 

triL-uttpid,  ii.  833.     See           ^H 

yeneral    remarks     od,    il. 

of  ppleen,  i.  tTi',  901. 

Triouttpid        loade-           ^^M 

530. 

preKlii«positiuD    to,    i.    Iflfi, 

quivcy.                             ^^^^H 

hetttorrbage  from,  ii.  560. 

i«y. 

Varioln,                                         ^^^M 

■eeondarj,     after,     ii. 

prevention  of,  i.  182,  183. 

bacteria  uf.  i.  724.                   ^^^^H 

561. 

■ymptorafltology  of,  i.  177. 
IrtiutiaeaL    of,   i.   182,   184, 

oauacfi  of,  i.  723.                       ^^^^B 

Lastrurnents   required    for, 

oompHcHtioQs    of,    i.    725|          ^^H 
73:(,  736.                                 ^^^M 

ii.545. 

18i. 

operations     fur,     il.     549, 

Tumors,  earHnomatous,  of  jaw, 

condnvnt,  i.  729,  731.            ^^^^H 

550. 

ii.  1027,  IIM1. 

cuntagion  u{,  i.  723.               ^^^^^| 

progijo)«t»  ■ftfr,  ii.  M4, 

cavernoua      vasealar,      ii. 

diagnn«ia  nf,  j.  737.                ^^^^H 

rapid,  ii.  M6. 

107. 

discrete,      739.                        ^^^^H 

«Uti<ticjj  of,  ii.  544,  545. 

cydtio.  ii.  .•<39. 

fct^tJil.  i.  228,  723.                   ^^^H 

PVmptotni     indicating,    It. 

dermoid,    of  pharrnx,    ii. 

bemorrbagic,  i.  729,  732.               ^H 

'  510,  513. 

371. 

iociibatioQ  of,  i.  726.                       ^H 

Tr»eheorotny-tnb»,  ii.  510,  643, 

intmoraniiil,  iv.  551. 

inoculation  of.  i.  743,  744.             ^H 

647. 

of   juw,   rartllagiaoaa,    11. 

modified,  i.  727,  729,  732.              ^M 

Mre  of,  11.  657. 

1026. 

pathology  of,  i.  724.                        ^^M 

ohoage  of,  ii.  557. 

flbromatouB,  ii.  1025. 

prognusifl  in,  i.  736.                         ^^| 

removal  of,  ii.  558,  563. 

osaeoui,  ii.  1026. 

prophytiixlf  ngtiinxt,  i.  742.            ^^M 
Set  Vaccinntirm.                           ^^M 

TrepliiDinig,    avoidanoe    of  ti- 

mrcomarous,  ii.  1026. 

Quai-«  in,  iv.  758. 

of  larynx,  ii.  505. 

second  atluclts  of,  i.  724.               ^^H 

dangera  of.  iv.  768,  760. 

diagnusia  in,  ii.  510. 

scqudxp  of,  i.  733,                      ^^^^^^ 

•IflctioD    of    aito   for,    ir. 

etiology  of,  ii.  .'tO?. 

stages  of,  i.  726-731.              ^^^^H 

758. 

of  noae.     .See  Noe«. 

symptom i  of,  i.  726.               ^^^^^| 

fa^marrhAgC'  in,  iv.  756. 

Typhoid    fever.      .S'ee    Eat«ri« 
Fever. 

treatment  of,  i.  739.               ^^^^H 

iniddio    meningeal    artery 

729.                      ^^^H 

in,  iv.  75S. 

Typbo-malaria.  L  842. 

Varioloid,  i.  727,  729.  732.            ^^^H 

plivo«  for,  iv.  758. 

Tjpbui  fever,  1.  497,  498. 

Vault     of     pbaryttx,     ndenold           ^^H 

pTocesj!  of,  iv.  754, 

caaiea  of.  i.  497.  498. 

growths  of,  ii.  484.               ^^M 

•in use*  in,  iv.  756,  758. 

dingnnaia  of,  i.  499. 
pathology  of,  i.  498. 

frurtiire  of,  tv.  762.                  ^^| 

tpinul,  iv.  7h5. 

Vesical  atlculi,  iii.  596.                        ^H 

Triouipid   inadequacy,  ii.  815, 

progn'wis  of,  i,  501. 

Vulva,  diseases  of,  iii.  741.          _^^^M 

M.1, 

aymptoRia  of,  i.  498. 

^^^^^^M 

caunes  of.  il.  8:13. 

treatment  of.  i.  498,  502. 

^^^^^M 

clinical  bi»tory  of,  ii. 

^^^M 

K13. 

^^^^^^^^M 

diaj^noaia  of,  il.  834. 

U. 

Weaning,                                      ^^^H 

foetal,  ii.  8.14. 

diet  aflor.  i.  33'r.                    ^^^^^| 

pathological  «Auiea  of, 

tHcen,  ii.  24,  26,  28-S). 

Wet-Durses,  i.  330.                          ^^^^H 

ii.  833. 

Umbilicuflj     di^eaeea     of,     ill, 

Worms.     .SVe   Ascarides,  Para-     ^^^^H 

port  -  raorlem  appear* 
aoeea  after,  ii.  884. 

683. 

sites,  TApG-worm,  etc.                        ^^M 
Wounds,  iii.  !^57,  868.                             ^H 

Upper  extremity  ampotations, 

■i^nt  nf,  ii.  ^U,  8»d. 

ill.  1317. 

iiftcrtmitmi:«tit  of,  Iii,  88$.             ^^M 

treatmrnt  nf,  ii.  835. 

Urethra,  mairoriuationa  of,  Iii. 

ninputation  for,  iii.  869.          ^^^^^^ 

Talve,  abnormality   of,   ii. 

63;<, 

asepsis  for,  iii.  841.                 ^^^^^| 

756. 

ITnrtbral  calculi,  iii.  696,  632. 

btceiling  in.  Iii.  869.               ^^^M 

•teno{)ia     of,     it.    756, 

Urethritif,  Iii.  7'*<«. 

contuse*!,  iii.  857,  884.           ^^^H 

815. 

Urinary  diatJ)ei«e-*,  ii.  293. 

drainage  of,  til.  879.  886,           ^M 

tbioltetiiag  of,  U.  834. 

Urine,     inoontiDence     of,     Ut. 

^^H 

I^ibtrcutar    meningitia.       Ste 

591. 

dresBiDg  of,  iii.  S4d.                ^^^H 

Jfaningitia, 

retention  of,  iii.  674. 

fever        iii.  869.                     ^^^M 

Tnbereuloila,  i.  16t-185. 

Urticaria,  ii.  33-.m 

boBltng  in,  iii.  872,  874.         ^^^H 

aoore,  i.  168,  179. 

Uteruf,  diteasea  of.  iii.  711. 

bumorrhage    in,    lil.   87(^            ^^| 

baolllua  of,  i.  105. 

malfonned,  iii.  748. 

^^^M 
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Wounds,  incieed,  Hi.  857. 
lacerated,  iii.  857,  884. 
poisoned,  iii.  858,  890,  898. 
punctured,  iii.  857,  888. 


Y. 

Yellow  fever,  i.  853. 

u  a  children's  disease,  1. 

853. 
black  vomit  in,  i.  867. 
blood  in,  i.  865. 


Tellow  fever,  causation  of,  1. 

857. 
complications  of,  i.  870. 
definition  of,  i.  853. 
diagnosis  of,  i.  870. 
epidemic  quality  of,  i.  858, 

861. 
faoies  in,  1.  866. 
geography  of.  i.  858. 
incubation  of,  i.  863,  865. 
jaundice  of,  i.  866. 
liver  in,  i.  864. 
mortality  from,  i.  866, 859. 


Yellow   fever,   pathology  of,  I. 

864. 
prognosis  in,  i.  S72. 
prophylaxis  uf,  i.  875. 
quarantine  in,  i.  875. 
stages  of,  i.  863. 
symptoms  of,  i.  865. 
temperature    in,     i.     865, 

866. 
trannmission  of,  i.  856, 860, 

863. 
treatment  of,  i.  872. 
vomiting  of,  i.  866,  867. 
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